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Preface 

This thesis was the idea of my first PhD student Job Doornberg (soon to be MD, 
PhD). He was surprised that in the United States of America an MD can publish nu
merous clinical research articles without earning specific recognition in the form of 
a degree. I agree that this is a shortcoming of our system and my primary motivation 
for pursuing a PhD from the University of Amsterdam is to promote the concept of 
an academic degree recognizing clinical research here in the USA. It is clear from the 
collaboration recently established between the Academic Medical Center/University 
of Amsterdam and Massachusetts General Hospital/Harvard University that the 
existence of and support for a clinical PhD motivates many smart, enthusiastic, and 
hardworking Europeans to devote a minimum of several years, and in many cases 
their entire career, to clinical research. 

I chose to focus on pain. Pain is the most challenging complaint that I treat. Pain is 
strongly associated with and determined by psychosocial factors. At least in wealthy 
countries, psychosocial factors are the most important determinants of perceived 
disability. My choice to focus on the psychosocial aspects of arm pain in my research 
was somewhat unconventional for an orthopaedic surgeon, particularly one that is 
otherwise known for a focus on trauma and post-traumatic reconstruction. There is 
a need to reiterate, emphasize, and scientifically establish the central importance of 
psychosocial factors in illness behavior—particularly pain-related illness behavior. 
I hope that my work will lead to fewer surgeries, fewer victims of modern-day charla
tans, and an improved quality of life with a solid basis in more effective coping skills 
rather than the temporary and medicalizing influence of placebos and even many 
of our effective elective treatments. 

Thanks to Dr. Nick van Dijk for helping to craft the message and for supporting this 

endeavor. It is an honor to be associated with The Academic Medical Center and the 

University of Amsterdam. 

Thanks to my family for supporting ALL of my academic endeavors—at least this 

one results in a trip to Amsterdam where we have many friends. Thanks to all of 

my friends and colleagues that reviewed drafts and made suggestions. And final

ly, thanks most of all to my peers for finding this work worthy of publication and 

recognition. 
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Chapter 1 

Introduction: Psychosocial Aspects of Arm Pain 

Introduction 
Pain is an unpleasant sensation with both physical and psychosocial components that 
is associated with actual or perceived tissue damage. Pain is distinct from nocicep
tion, a neurophysiological term reserved for the transmission mechanism of physi
ological pain. Pain is a subjective experience that typically accompanies nociception, 
but can also arise without any stimulus. 

Pain may be the most difficult symptom for physicians and surgeons to diagnose 
specifically and treat effectively1"9. Every subspecialty of medicine has diagnoses for 
non-specific, idiopathic pains—pains that are associated with no objective, physi
cal abnormalities 2'3. Examples include atypical chest pain10, irritable bowel syn
drome11, interstitial cystitis12, chronic pelvic pain1', and fibromyalgia1415. These non
specific pains are consistently associated with psychosocial dysfunction13,5,7,913'15~22. 

Orthopaedic surgeons are familiar and comfortable with psychosocial influences 
on illness such as secondary gain23,24. The term secondary gain refers to situations 
in which a patient benefits from being ill25'26. For example, when being ill provides 
support for a lawsuit, for a means for earning a living through disability or worker's 
compensation, or for a narcotic addiction. It is very well documented that the results 
of most orthopaedic surgeries21, but particularly orthopaedic surgeries for pain2731, 
are strongly influenced by secondary gain. 

On the contrary, orthopaedic surgeons are neither familiar with, nor comfortable 
with other psychological and psychosocial influences on illness. For instance, hand 
surgeons learn to beware of purely psychiatric diagnoses in the arm such as clenched 
fist syndrome32, factitious lymphedema33,34, Secretan's disorder33, and self-inflicted 
wounds35; however, they are less aware of somatoform disorders including hypochon
driasis1,2. The attitude of surgeons is much like that of most of our society37,36,37—at 
least the wealthy western-influenced society: that there is a sharp distinction between 
the body and the mind, and that problems are either psychological (functional) or 
physical (organic)38,39. This separation of physical and mental is often referred to as 
Cartesian dualism, in reference to the philosopher Descartes, who is credited with 
promoting this separation. 

9 



CHAPTER 1 

In reality there is wide variation in illness experience even for relatively homogene
ous disease processes40. This variation reflects a spectrum of psychosocial influences. 
We would like to believe that the patient in our office with greater complaints has 
worse disease, but well-trained doctors know this is not always the case. If we fail 
to respect the psychosocial influences on illness we may do our patients more harm 
than good. 

Many doctor invented illnesses—including hysteria, whiplash, fibromyalgia, and 
repetitive strain injury--may have done more harm than good via their influence on 
society as a whole, not to mention the individual patient5'7'8,9''41'43. Surgeons can only 
do harm when they operate on patients with somatoform disorders or ineffective 
coping mechanisms32"34,4447. This is precisely what may be occurring when we operate 
on idiopathic complaints of pain under the guise of a pseudoscientific diagnosis such 
as pronator syndrome or radial tunnel syndrome. By pseudoscientific, I mean to say 
that there is a rationale for suggesting these diagnoses based upon what is known 
about compressive peripheral neuropathies, but there is no objective, reproducible 
test that can confirm the presence or absence of a disease process, nor confirm the 
proposed site of pathology as the cause of the symptoms. 

This PhD thesis investigates various aspects of upper limb pain and upper limb 
specific health status commonly encountered in the office of an orthopaedic surgeon. 
The overarching purpose is to scientifically document and emphasize the importance 
of psychosocial issues in upper extremity musculoskeletal illness, particularly with 
regards to pain. It is my hope that this work will benefit patients by 1) Encouraging 
them to consider the psychosocial aspects of their disease and to include treatments 
such as cognitive behavior therapy when appropriate, 2) Normalizing the influence 
of psychosocial factors as means of reducing stigma and improving patients under
standing and acceptance of the mind-body relationship, and 3) Encouraging their 
surgeons to consider psychosocial issues and to approach elective operative treat
ments for pain with greater caution. 

Outline of the Chapters 
CHAPTER 2 

Doornberg JN, RingD, Fabian LM, Malhotra L, Zurakowski D, Jupiter JB. Pain Dominates Measure

ments of Elbow Function and Health Status, j Bone Joint Surg Am. 2005 Aug;8y(8):iy2S-3i-

Orthopaedic surgeons have traditionally evaluated the results of surgery using rating 
systems that include subjective and objective factors assessed from the physician's 
perspective. This mixing of subjective and objective factors may not be wise, be
cause subjective complaints do not always correlate with objective dysfunction. In 
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INTRODUCTION 

particular, unexplained pain after an injury can lead a patient with an objectively 
excellent result to be classified as an unsatisfactory result. This is often observed in 
patients with secondary gain23,24,27,28, but may also occur in association with depres
sion or anxiety25,26,33,48, or patients with psychosocial stressors and ineffective coping 
mechanisms. 

More recently emphasis has been placed on attempts to evaluate a patient's health 
status, or how they perceive their function. Health status questionnaires have been 
developed for specific anatomical regions, and the Disabilities of the Arm, Shoulder, 
and Hand questionnaire has been validated and widely used to evaluate health status 
in the arm49. The factors with the greatest influence on both physician-based rating 
systems and health status measures are incompletely defined and understood. 

In chapter 2, a large series of patients evaluated a minimum of four months after 
recovery from an intraarticular fracture of the elbow is reviewed. All of the patients 
had a thorough evaluation including physician-based rating scales and patient-based 
health status measures. We tested the hypothesis that pain is the strongest predictor 
of measures of elbow function and health status. 

CHAPTER 3 

RingD, Perey BH, Jupiter JB. The functional outcome of operative treatment of ununited fractures of 

the humeral diaphysis in older patients. J Bone Joint Surg Am. i999;8i(2):i77-go. 

Orthopaedic surgeons do a great deal to improve musculoskeletal function and qual
ity of life. For instance, total hip arthroplasty for end-stage osteoarthritis of the hip 
has been documented to have one of the highest impacts on general health status of 
any medical intervention. In chapter 3, the influence of an operative intervention 
for patients with a discrete, objective cause of upper extremity pain and disability 
on arm function and upper extremity specific health status is examined. Specifically, 
elderly osteoporotic patients with unstable ununited fractures of the humerus that 
were treated with plate and screw fixation and autogenous cancellous bone grafting 
are studied. Our hypothesis was that operative treatment to correct a discrete cause 
of pain and disability can result in substantial improvements in arm function and 
upper extremity specific health status 

CHAPTER 4 

Sodha S, Ring D, Zurakowski D, Jupiter JB. The Prevalence of Osteoarthrosis of the Trapeziometacar-

pal Joint. J Bone Joint Surg Am. 200s Dec;87(i2):26i4-8. 

Pain is an unavoidable aspect of human existence. It will never be possible to avoid 
pain entirely. In particular, with age, the body degenerates and the degenerated struc
tures often become painful. A good example of this is degenerative arthritis (or 
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osteoarthritis). Patients with osteoarthritis are encountered every day in the ortho
paedic surgeon's office. Symptoms vary widely. Sometimes the presenting complaint 
is directly related to the arthritis. More often, the arthritis is an incidental finding 
during the evaluation of another problem. The wide variation in symptoms and dys
function noted in patients with arthritis is also characteristic of patients with other 
common conditions such as back pain4 and headaches50. If arthritis is a normal and 
inevitable part of aging, then one wonders what brings a relatively small percentage of 
the population to the doctor's office for assistance, while the vast majority of patients 
manage the disease on their own. The setting of an essentially universal illness would 
be very suitable for the investigation of psychosocial influences on illness. 

Trapeziometacarpal arthritis is extremely common although the prevalence is 
incompletely defined51'54. In chapter 4, a large series of patients with fractures of the 
distal radius is reviewed. It is a relatively safe assumption that patients who fracture 
their distal radius are similar to patients in the general population. The trapeziometa
carpal joint can be evaluated on a standard set of wrist radiographs. We tested the re
liability of a simple system for evaluating trapeziometacarpal arthritis on radiographs 
of the wrist rather than radiographs made specifically for the thumb and found it 
to be reliable. Using the data collected from interpretation of these radiographs, we 
examined the age and gender specific prevalence of trapeziometacarpal arthritis in 
order to test the hypothesis that trapeziometacarpal arthritis increases in prevalence 
and severity with age and is nearly universal in older women. 

CHAPTER 5 

Ring D, Guss D, Malhotra L, Jupiter JB. Idiopathic arm pain. J Bone Joint Surg Am. 2004;86-A(y): 

1387-91. 

Pain with no specific objectively identifiable cause is very common1'3,5-s- '•41,55'57. 
Headaches and backaches are well recognized, and most fields of medicine have a 
diagnosis to account for unexplained pains3. These have been referred to as non
specific pains, medically unexplained pains, or idiopathic pains. The prevalence of 
unexplained pains in the arm has not been well defined. Furthermore, the impact 
of idiopathic arm pains relative to discrete causes of arm pain on upper extremity 
specific health status measures has not been studied. 

We reviewed a series of nearly 4,000 consecutive patients presenting to one of 
three surgeons on the MGH Orthopaedic Hand and Upper Extremity Service that 
had completed a DASH questionnaire (an upper extremity specific health status 
measure). Using these data we tested the hypothesis that unexplained, or idiopathic, 
arm pain is common and causes as much patient reported disability as conditions 
with objective impairment. 

12 



INTRODUCTION 

CHAPTER 6 

Ring D, Kadzielski J, Malhotra L, Lee SG, Jupiter JB. Psychological factors in idiopathic arm pain. 

J Bone Joint Surg Am. 20os;8y-A(2):374-8o. 

Unexplained pains, particularly chronic unexplained pains, are strongly associated 
with psychosocial factors3'9"12- '7- '8i 22,24'26'30, }1- '6' "•5f>'58~66. In particular they have been 
associated with anxiety, and poor coping skills67. It is unclear whether patients with 

idiopathic arm pains also have psychosocial dysfunction. 
We undertook a prospective comparison of patients with vague, diffuse, idiopathic 

pains and patients with discrete causes of arm pain with respect to several measures 
of psychological dysfunction. Our hypothesis was that patients with idiopathic arm 
pains have greater psychological dysfunction than patients with discrete sources of 
pain. 

CHAPTER 7 

RingD, Kadzielski J, FabianL, ZurakowskiD, Malhotra LR, Jupiter JB. Self-Reported Upper Extremity 

Health Status Correlates with Depression. J Bone Jointn Surg Am. 2005 Feb;87(2):374-8o. 

The study described in Chapter 5 described wide variations in patient-reported upper 
extremity specific health status for discrete as well as idiopathic arm pains. Chap
ter 6 demonstrated that idiopathic arm pains are associated with varying degrees 
of psychosocial dysfunction. This is consistent with idiopathic pains and chronic 
pains and other symptoms in various fields of medicine'. In this chapter (chapter 
7) we examined the influence of psychosocial dysfunction on self-reported upper 
extremity health status in patients with specific, discrete, common sources of upper 
limb pain including: electrodiagnostically confirmed carpal tunnel syndrome, trigger 
finger, Dequervain's tenosynovitis, lateral elbow pain, and distal radius fracture. We 
looked at the correlation between DASH scores and depression, neuroticism, and 
pain anxiety. Our hypothesis was that even for discrete diseases (objective physical 
dysfunction), self-reported upper extremity specific health status correlates with 
psychological dysfunction. 

CHAPTER 8 

Mallette P, Ring D. Attitudes regarding psychological influences on arm pain. J Hand Surg (In 

Press). 

The studies described in Chapters 2 through 7 led to the following conclusions. Pain 
causes disability and dysfunction, but is a normal, inevitable, and incurable part of 
human existence that most of us adapt to and cope with effectively. Disabling pain 
associated with a specific objective physical problem can sometimes be alleviated 
with surgery, but patients with incurable physical causes for pain and patients with no 
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identifiable cause for their pain must adapt and cope. Patients with idiopathic pains 
have impaired coping skills and report disability out of proportion to what would 
be expected based upon objective findings. Patients with discrete physical sources of 
pain perceive themselves as disabled according to how depressed they are. 

All of this reflects the fact that psychosocial factors determine the individual hu
man experience of pain and self-perceived disability from pain. The placebo (or 
meaning) effect is strongest for treatments of pain and the more invasive the treat
ment, the stronger the placebo effect68"9. Surgeons are therefore challenged to prove 
that their invasive operative treatments are better than noninvasive, nonoperative 
supportive treatments or no treatment at all, and that they are not simply taking 
advantage of vulnerable patients. There is both a scientific and a moral imperative to 
be cautious with elective operative treatment for pain and to insist on strict scientific 
support for such treatments. 

Although potentially distasteful to many of us in wealthy industrialized countries, 
it is possible that treatments that build better coping skills could be vastly safer, more 
effective, and more cost effective than medical or operative treatments. Cognitive be
havior therapy holds great promise in this regard and has been shown to be effective 
for related conditions such as hypochondriasis10'64'7°72. Broader acceptance of these 
ideas as a culture may contribute to a kind of cultural cognitive behavioral therapy 
with a gradual replacement of the idea that all pain is mechanical and curable, to the 
acceptance that, to some extent, pain is normal, unavoidable, and not inconsistent 
with an enjoyable and functional existence. 

Putting this into practice will be very challenging. Patients that come to an or
thopaedic surgeon believe they have a mechanical problem and are hoping to be 
repaired and cured. Discussing coping mechanisms, anxiety, and depression often 
makes patients very angry. In fact, this reaction is most likely a part of their illness—a 
reflection of some degree of denial. They may be unable or unwilling to confront 
the possibility that the disability they experience with respect to their pain may be 
related more to psychosocial than physical factors. 

Examined from a different perspective, the physician's fear of discussing psychoso
cial issues may derive from some bad interactions that we have had with some very 
troubled patients. It would be a shame, however, if we let these bad experiences keep 
us from offering useful treatments to the average patient, who may be more receptive 
to these very useful concepts. We need to assess our patients' receptiveness to the 
role that psychosocial factors play in treatment and their receptiveness to treatment 
that focuses on the mind, such as cognitive behavioral therapy. 

In Chapter 8, an investigation is described in which we polled hand surgeons, hand 
surgery patients, and the general public with regards to their attitudes towards psy-
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chosocial influences on illness. Our hypothesis was that patients are more reluctant 
than the general public to acknowledge and address the psychological aspects of their 
illness and that this is consistent with a surgeon's views of their patients' attitude. 

CHAPTER 9 

Ring D, McCarthy, M. Pseudoscientific Explanations of Arm Pain 

Finally, in chapter 9 the attempts of surgeons and other medical professionals to 
explain and understand arm pains are reviewed critically. Specifically, there appears 
to be a problem in orthopaedic surgery whereby surgeons are willing to believe in 
diagnoses that they or their colleagues have invented, even with the presence or 

absence of the proposed disease cannot be verified or falsified. In other words, the 
diagnosis is not scientific. One either believes in the diagnosis or not—there is no 
way to prove or disprove its existence. There is no objective test that can be reliably 
interpreted by all observers in all settings and that verifies or falsifies the illness. 

The criteria for what makes something scientific have been discussed by scientists, 
philosophers, and in the courtroom. In fact, a precise definition of science is elusive 
and consequently chapter 9 should be considered more of an editorial or opinion 
piece than a scientific investigation. Nonetheless, several criteria have been suggested 
for distinguishing something that is scientific from something that is not scientific 
(a matter of faith rather than experimental evidence). The most important among 
these criteria for defining science is the ability to verify or falsify a specific theory. 
For a concept or theory to be scientific, it must be possible to formulate and test a 
hypothesis that will support or challenge it. A hypothesis that can be verified by many 
observers in different places and times approaches the truth, although it is a basic 
tenet of science that all theories are subject to revision and the truth must remain 
elusive. 

Most people tend to associate the word "science" with the products of science: 
airplanes, computers, tall buildings, medical devices, vaccines, medications, etc. As 
a result our understanding of the process of science has become neglected and dis
torted. We need to remain aware that we enjoy the fruits of science in the form of 
technology because of the fact that we can make reliable predictions about what will 
happen in the world--because we can formulate and test hypotheses and thereby 
learn to manipulate our environment. 

A concept that appears scientific—in other words, it has a scientific rationale and 
appears scientific by virtue of satisfying some of the criteria defining something as 
scientific—but does not satisfy sufficient criteria for being truly scientific is said to 
be pseudoscientific. A pseudoscientific concept appears scientific and makes claims 
to being scientific, but it is not ultimately scientific. Most of the modern "snake oils" 
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in society make a claim to scientific support. For example, it is claimed that special 
bracelets and magnets heal the body with electromagnetic radiation; that eating a 
building block of cartilage (glucoasamine or chondroitin sulfate) will stimulate car
tilage growth and repair; and that chiropractic manipulation of the spine can affect 
human physiology. None of these treatments have been confirmed to be effective by 
scientific means, and none of these theories has been confirmed scientifically. 

Psudeoscientific diagnoses and treatments abound in orthopaedic surgery. The 
pseudoscientific diagnoses may be as concerning as the pseudoscientific treatments 
given the influence that a diagnosis can have on disability, litigation, and self-percep
tion. Diagnoses can harm. Consider upper limb pain diagnoses such as electrophysi-
ologically negative carpal tunnel syndrome, thoracic outlet syndrome, radial tunnel 
syndrome, and pronator syndrome. All are characterized by normal neurophysiologi-
cal testing. In other words, they cannot be verified or falsified. There is no reliable, 
objective test to establish the presence or absence of these proposed problems. 

In Chapter 9 we review several diagnoses used by hand and upper extremity sur
geons in the management of upper limb pain according to how well they satisfy 
criteria for what makes a concept scientific. Our hypothesis was that many of the 
diagnoses that physicians and surgeons have invented in attempts to explain idi
opathic pains are pseudoscientific. 

Summary of Introduction 
The intent of this doctoral thesis is to clearly document the role of psychosocial fac
tors in the experience of arm pain. Specifically, it will address the following study 
questions: 

CHAPTER 2 

General aim: To establish that when orthopaedic surgeons believe that they are 
measuring objective results of disease treatment (e.g. improved function such as 
mobility, stability, and strength) they are often measuring psychosocial dysfunction 
as expressed through complaints of pain, and that they are often unaware that they 
are doing so. 

Specific question: Is pain the strongest predictor of measures of elbow function and 
health status? 

CHAPTER 3 

General aim: To establish that when orthopaedic surgery of known efficacy is used 

to address a well-defined pathophysiological process that is causing discrete, severe 

impairments, it can dramatically impact a patient's quality of life. The focus of an 
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orthopaedic surgeon's professional work should be to define pathophysiology scien
tifically, to scientifically associate pathophysiology with objective impairment, and 
to use treatments of scientifically established efficacy. 

Specific study question: Can operative treatment to correct a discrete cause of pain 
and disability result in substantial improvements in arm function and upper extrem
ity specific health status? 

CHAPTER 4 

General aim: To establish that human beings generally accept and adapt to adversity 
well and that this is a necessary and valuable skill because our bodies eventually and 
inevitably deteriorate and become painful and dysfunctional. 
Specific study question: Is trapeziometacarpal arthritis—and therefore pain—a nor
mal and inevitable part of aging, particularly in women? 

CHAPTER 5 

General aim: To establish that it is common for patients to present with complaints 
of severe pain and disability in the absence of associated pathology or impairment. 
Specific study question: Is unexplained, nonspecific, idiopathic arm pain common 
and is the associated disability similar to that observed in conditions with objective 
impairment? 

CHAPTER 6 

General aim: To establish that such nonspecific or idiopathic complaints are associ
ated with, and may be directly related to, psychological dysfunction. 
Specific study question: Do patients with idiopathic arm pains have greater psycho
logical dysfunction than patients with discrete sources of pain? 

CHAPTER 7 

General aim: To establish that perceived disability associated with discrete, objective 
disease and impairment also correlates with psychological dysfunction. 

Specific study question: For discrete, objective, physical causes of arm pain, does 
self-reported upper extremity specific health status correlate with psychological 
dysfunction? 

CHAPTER 8 

General aim: To determine the feasibility (based upon patient receptiveness) of ad
dressing psychosocial factors in a hand surgical practice. 
Specific study question: Are hand surgeons correct that their patients are more reluc-
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tant than the general public to acknowledge and address the psychological aspects 

of their illness? 

CHAPTER 9 

General aim: To investigate how many of the current diagnoses used to explain arm 

pain are scientific and how many are pseudoscientific. 
Specific study question: Are many of the diagnoses that physicians and surgeons have 

invented in attempts to explain idiopathic pain pseudoscientific? 

The hope is that awareness of these factors will help surgeons manage patients with 
arm pain better. In particular, it is hoped that awareness of these issues will diminish 

the use of poorly supported and potentially harmful diagnoses and treatments and 
will increase the receptiveness of patients and surgeons alike to treatments such as 

cognitive behavior therapy that address psychosocial factors. 
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Chapter 2 

Pain Dominates Measurements of Elbow Function and 

Health Status 

Abstract 
BACKGROUND Elbow function can be quantified using physician-based elbow rat
ing systems and health status questionnaires. Our hypothesis was that pain has a 
strong influence on these scores that overwhelms the influence of objective factors 
such as motion. 
Methods One hundred and four patients were evaluated a minimum of six months 
(average 46 months, range 6 to 136) after an intra-articular fracture of the elbow us
ing three physician-based evaluation instruments (Mayo Elbow Performance Index 
[MEPI], Broberg and Morrey [BM], American Shoulder and Elbow Surgeons Elbow 
Evaluation Instrument!ASES]), an upper extremity specific health status question
naire (Disabilities of Arm, Shoulder and Hand; DASH) and a general health status 
questionnaire (Short Form-36; SF-36). Multivariate analysis of variance and regres
sion modeling was used to identify the factors that account for the variability in 
scores derived from these measures—in other words, which factors have the strongest 
influence on the final score. 

RESULTS Pain alone accounted for 66% of the variability in MEPI scores, 59% of 
BM scores, and 57% of ASES scores. Models that included other factors accounted 
for only slightly more variability (73%, 79%, and 79% respectively), and those that 
did not include pain accounted for only 22%, 41% and 41% of variation respectively. 
Thirty-six percent of the variability in DASH scores could be accounted for by pain 
alone and 45% by pain and range of motion. Models not including pain accounted 
for only 17% of the variability in DASH. 

DISCUSSION Pain has a very strong influence on both physician-rated and patient-
rated quantitative measures of elbow function. Consequently, these measures may be 
strongly influenced by the psychosocial aspects of illness that have a strong relation
ship to complaints of pain and they may undervalue objective measures of elbow 
function such as mobility. It maybe advisable to evaluate pain separate from objective 
measures of elbow function in physician-based elbow ratings in order to increase our 
understanding of the influence of objective elbow dysfunction on health status. 
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Introduction 
Scoring systems that evaluate subjective and objective factors together and rate the 
final result categorically are commonplace in orthopaedic research'8. These systems 
reflect the patient's function from the surgeons point of view. Patient completed 
health status questionnaires have become popular as a means of evaluating func
tion from the patient's point of view9'12. Comparison of physician-based scoring 
systems with health status instruments has the potential to facilitate investigation of 
the causes of disagreement between the physician and the patient's point of view (i.e. 
between objective and subjective evaluations of elbow dysfunction). 

While using physician-based elbow scoring systems for the evaluation of patients 
in several scientific investigations, it was our observation that pain seemed to domi
nate the scoring systems. This was of some concern considering the strong influence 
of psychosocial aspects of illness on complaints of pain" M. If physician-based scoring 
systems are not adequately reflective of objective measures of elbow function, then 
they will not provide a basis for comparison of elbow function from the physician and 
patient points of view, and they may undervalue objective improvements achieved 
by operative intervention. 

In this study, we analyzed the influence of objective and subjective factors on the 
quantitative ratings of elbow function generated by several physician-based and 
patient-based rating systems in order to test the hypothesis that complaints of pain 
have a strong and overwhelming influence on these scores and that they are therefore 
less sensitive to objective measures of elbow dysfunction. 

Methods 
Patients 
During a five-year period, health status data and elbow ratings have been systemati
cally gathered on patients at various stages of recovery as part of various prospective 
and retrospective trials, all approved by our Human Research Committee. Inclusion 
criteria for this study were: 1) patients that had previously sustained an intra-articular 
fracture of the elbow and had operative treatment, 2) 18 years of age or older, 3) date 
of evaluation greater than six months since the most recent surgery, 4) absence of 
interpositional or prosthetic arthroplasty. One hundred and four patients satisfied 
these criteria and represent the study cohort. 

There were fifty-two women and fifty-two men with an average age of 46 years 
(range, 18 to 79 years). The right arm was involved in forty-five patients and the left 
arm in fifty-nine. The dominant elbow was affected in 75 patients (68%). Sixty-six 
patients were employed at the time of the injury, including 44 at desk-based work 
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and 22 laborers. Six patients were unemployed, four were disabled, 14 were retired, 
11 were homemakers, one volunteer and two were students. 

The initial injury was the result of a fall from a standing height in 49 patients and 
a higher energy injury in 55 patients. Injuries included an intra-articular fracture 
of the distal humerus in 50 patients, an elbow fracture-dislocation in 31 patients 
(a posterior olecranon fracture-dislocation in 11 and a posterior dislocation of the 
elbow with intra-articular fractures in 20 patients), a simple elbow dislocation in 
nine patients and an isolated radial head fracture in 14 patients. 

The patients were evaluated at a mean of 58 months after their injury (range, 6 to 
273 months) and 46 months after their latest surgery (range, 6 to 136 months). 

Evaluation 
An investigator that was not involved in the patient's care evaluated each patient 
according to the American Shoulder and Elbow Surgeons Elbow Evaluation^). The 
evaluation consisted of interview, physical examination, and radiographs; the com
pletion of three physician-based elbow scoring systems (Mayo Elbow Performance 
Index (MEPI)(i 5), Broberg and Morrey (B&M) rating system(4), and the American 
Shoulder and Elbow Surgeons (ASES) Elbow Evaluation^)); and the administration 
of an upper extremity specific health status questionnaire (the Disabilities of the Arm 
Shoulder and Hand; DASH) and a general health status questionnaire (Short Form-
36; SF-36). Arthrosis was graded according to Broberg and MorreyU). 

Pain 
As a quantitative measure of pain for use in all analyses we used the pain subscales 
of the American Shoulder and Elbow Surgeons (ASES) Elbow Evaluation Instru
ment (2). Patients rated their pain from zero, indicating no pain to 10, indicating 
the worst imaginable pain, on five Likert (11-point ordinal) scales: 1) pain when it is 
at its worst; 2) pain at rest; 3) pain lifting a heavy object; 4) pain when doing a task 
with repeated elbow movements; 5) pain at night. We added the scores of these five 
scales for a summary pain score ranging from zero to 50 points, with zero points 
indicating no pain. 

Physician-Based Scoring Systems 
The Mayo Elbow Performance Index (MEPI)15 is one of the most commonly used 
physician-based elbow rating systems. This index divides 100 points among a physi
cian assessment of pain (45 points), ulnohumeral motion (20 points), stability (10 
points), and ability to perform five functional tasks (25 points). Pain is rated as none 
(45 points), mild (30 points), moderate (15) or severe (zero points) by the physician 
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based upon interview of the patient. The total score ranges from five to one hundred 
points with higher scores indicating better function. Categorical ratings are assigned 
as follows: ninety to one hundred points is excellent; seventy-five to eighty-nine is 
good; sixty to seventy-four points a fair outcome; and a score of less than sixty points 
is considered poor. 

The rating system of Broberg and Morrey is also a hundred-point system based 
upon motion (40 points), strength (20 points), stability (five points) and pain (35 
points) 4. The physician rates pain as follows: none (35 points), mild with activity, 
no medication (28 points), moderate with or after activity (15 points), and severe at 
rest, constant medication, disabling pain (0 points). In the categorical rating, 95 to 
100 points is rated excellent; 80 to 94, good; 60 to 79, fair; and less than 60 points, 
poor. 

The American Shoulder and Elbow Surgeons Elbow Evaluation Instrument2 is a 
hundred point scale that combines an assessment of pain based upon the patient's 
completion of five ten-point Likert scales (25 points); the patient's assessment on 
five 10-point Likert scales of the same five functional tasks used in the MEPI (30 
points); ulnohumeral and radioulnar motion (30 points); strength (10 points); and 
stability (five points). This instrument is therefore based partly on the perspective 
of the patient and partly on factors measured and evaluated by the physician. The 
scores range from zero to one hundred with higher scores indicating better function. 
No categorical ratings are assigned. 

Health Status Questionnaires 
The Disabilities of the Arm, Shoulder, and Hand10 questionnaire was developed by 
the American Academy of Orthopedic Surgeons in collaboration with the Council 
of Musculoskeletal Specialty Societies and the Institute for Work and Health as an 
outcomes instrument specific to the upper extremity, and applicable to a wide variety 
of problems10. The questionnaire contains thirty items: twenty-one evaluate difficulty 
with specific tasks, five evaluate symptoms, and one each evaluates social function, 
work function, sleep and confidence. The score is scaled between zero and 100 with 
higher scores indicating worse upper extremity function. 

The SF-360 is the most commonly used general health status measure. The Physical 
(PCS) and Mental Component Summary Scores (MCS) were calculated and used 
for analysis. Both component scores range from zero to 100 and are standardized 
to population norms. A score of 50 indicates that the patient's score is equal to the 
mean score for the general population. Every 10 points above or below 50 represents 
one standard deviation from the mean of the general population. 
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Statistical Analysis 
Continuous data are presented in terms of the mean, standard deviation, and range. 
Eleven demographic and clinical variables were examined with respect to each of the 
outcome instruments: age, gender, injury to dominant side, distal humerus fracture, 
time since last surgery, number of operations subsequent to the original treatment 
of the injury, the total arc of flexion and extension, the total arc of pronation and 
supination, ulnar neuropathy, arthrosis, and pain. The Pearson product-moment cor
relation coefficient was used to evaluate the association between continuous predictor 
variables and each outcome instrument as well as between the outcome instruments 
themselves. A power analysis (nQuery Advisor program; version 4.0, Statistical So
lutions, Saugus, MA) indicated that a minimum sample size of 100 patients would 
provide 90% statistical power ((3 = 0.1) to detect a significant moderate correlation 
(absolute r = 0.50 or greater) using a Pearson coefficient to correlate each health 
outcome score with patients' subjective pain score and a Bonferroni significance 
level of 0.01 to account for the different outcome instruments. Subsequent opera
tions were defined according to three levels (index procedure only, 1 subsequent 
operation, more than 1 subsequent operation) and the Spearman rho correlation 
was used to test the influence of this variable on each outcome score. In addition to 
measuring correlation, the univariate analysis involved Student f-tests for comparing 
outcome scores between males and females and based on the presence or absence 
of categorical variables. 

Multivariate analysis was based on two statistical approaches. First, multivariate 
analysis of variance (ANOVA) was performed to identify which of the eleven vari
ables were independently associated with scores on each outcome instrument for the 
entire cohort of 104 patients. Here, the F-test was used to judge the significance of 
each variable. A backward stepwise procedure was utilized, testing all eleven predic
tor variables as candidates to determine the final models and goodness-of-fit was 
assessed using adjusted R-squared16. A multivariate model containing the significant 
independent predictors was established for each health outcome of interest: Broberg 
and Morrey, MEPI, ASES, DASH, SF-36 PCS, and SF-36 MCS. Since the arc of ulno-
humeral motion and pain were found to be important predictors of each outcome 
score (with the exception of the SF-36 MCS), the second part of the statistical mod
eling approach was to construct predictive equations using these variables with an 
ulnohumeral arc cutoff of 100 degrees. Finally, based on the results of the multiple 
regression analyses, the relationships between an individual patient's pain score and 
their FE arc (<ioo degrees or >ioo degrees) were depicted visually for DASH and 
MAYO outcome scores17. Analysis of the data was conducted using the SPSS software 
package (version 12.0, SPSS Inc., Chicago, IL). 
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Results 
The scores (mean ± standard deviation) for the physician-based measures included 
scores of 81 ± 16 points (range, 30 to 100) on the MEPI, 85 ± 12 (range, 50 to 100) 
for Broberg and Morrey, and 8 2 + 1 5 (range, 31 to 100) for ASES. The score for 
the patient-based evaluations were 20 ± 19 (range, o to 73) for the DASH, and 45 
± 11 (13 to 63) and 49 ± 8 (25 to 59) for the PCS and MCS of the Short-Form 36 
respectively. 

Correlations among Evaluation Instruments 
Scores from the six evaluation instruments had moderate to high levels of correla
tion. The raw scores from the elbow scoring systems (MEPI, Broberg and Morrey, 
and ASES) demonstrated excellent agreement (Pearson correlation coefficients range, 
0.86 < r < 0.89; P < 0.001). The health status instruments (the DASH and SF-36) 
showed moderate to good correlation with surgeon-based systems, with stronger 
correlations for the upper extremity specific DASH scores (Pearson correlation coef
ficient range, -0.65 < r < -0.81; P < 0.001) than for the Physical Component (Pearson, 
0.55 < r < 0.61; P < .001) and the Mental Component Scores (Pearson, 0.48 < r < 
0.55; P < 0.001) of the SF-36. 

Predictors of Mayo Elbow Performance Index Scores 
In univariate analysis the MEPI was strongly correlated with ASES pain scores (r = 
-0.82, P < 0.001), and moderately correlated with range of motion (r = 0.40, P[FE] 

< 0.001; r = 0.38, P < 0.001) and the number of subsequent operations (rs earman 

= -0.26, P < 0.01). 

Multivariate analysis revealed age (F = 4.28; P < 0.05), range of motion (F. . = 
7.34, PjFE] < 0.01; F[ps] = 5.10; P |ps| < 0.05) and pain (F = 184.32; P = o < 0.001) to be 
independent predictors of MEPI scores. (Table I) The model with these four variables 
accounted for 73% of variability in scores. A model including pain alone accounted 
for 66% percent of the variability in MEPI scores. When pain was excluded from 
the model, the best model was able to account for only 22% of variability in MEPI 
scores. 

The relative importance of the independent variables pain and motion is illustrated 
by the equation: Y = -1.1 x (ASES Pain Score) + 6 points (FE arc <ioo) or + 12 

points (FE arc >ioo) + 85. (Figure 1) 

Predictors of Broberg and Morrey Scores 
The univariate and multivariate analysis for the elbow evaluation system of Broberg 

and Morrey was similar to that for the MEPI. In the univariate analysis there was 
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Table I Results of multivariate analysis of variance of physician-based evaluation instru
ments. 

Mayo Elbow Broberg & Morrey American Shoulder 
Performance Index and Elbow Surgeons 

Variable P-value Accounts for P-value Accounts for P-value Accounts for 
% Variability % Variability % Variability 

Age at follow-up (yr) 

Sex 

Dominant side affected 

Distal humerus fracture 

Time since last surgery 

Subsequent operations 

FE arc 

PS arc 

Ulnar neuropathy 

Arthrosis 

Pain score 

All variables 

All variables w/o pain 

<o.05 

NSt 

NSt 

NSt 

NSt 

NSt 

< 0 . 0 1 

<o.o5 

NSt 

NSt 

< 0 . 0 0 1 66% 

73% 

2 2 % 

<o.05 

NSt 

NSt 

NSt 

NSt 

NSt 

<o.ooi 

<o.ooi 

NSt 

NSt 

«co.ooi 59% 

79% 

41% 

<o.05 

NSt 

NSt 

NSt 

NSt 

NSt 

< 0 . 0 0 1 

<o.ooi 

NSt 

NSt 

< 0 . 0 0 1 57% 

79% 

4 1 % 

significant correlation with the number subsequent operations (r, 

0.01), moderate correlation with range of motion (r = 0.54, P 
Spearman 

< 0 .001; r 

0.27, P < 

[PS] = o.50, 
P < 0.001) and strong correlation with ASES pain score (r = -0.77, P < 0.001). 

The independent predictors of the Broberg and Morrey score in the multivariate 
analysis were: age (F = 4.86; P < 0.05), range of motion (F = 31.90, P[FE] < 0.001; 
F = 21.89; P[PS] < 0.001), and pain (F = 178.38; P = o < 0.001). (Table I) The model 
with these three variables accounted for 79% of the variability in Broberg and Morrey 
scores. The model with pain alone accounted for 59% of the variability in Broberg 
and Morrey scores, while the model without pain accounted for 41%. 

Predictors of American Shoulder and Elbow Surgeons Evaluation Instrument 

Scores 

ASES scores correlated with ASES Pain scores (r = -0.76, P < 0.001), range of motion 
(r = 0.56, P < 0.001; r = 0.49, P < 0.001) and the number of subsequent 
operations (r = -0.37, P< 0.001). The American Shoulder and Elbow Surgeons 

r v Spearman • " ' ° 

Elbow Evaluation Instrument was the only measure that showed significant correla
tion in univariate analysis for arthrosis (t = 2.17, P < 0.05) and ulnar neuropathy 
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(t = 2.46, P < 0.05). The presence of arthrosis or ulnar neuropathy was associated 

with worse ASES scores in the univariate analysis. 

In the multivariate analysis however, only age (F = 9.19; P < 0.05), range of mo

tion (F 36.57. P[FE]< 0.001; F 20.28; P < 0.001) and pain (F = 178.00; P 

o < 0.001) were independent predictors of ASES scores. (Table I) The multivariate 
model accounted for 79% of the variability in ASES scores. When age and range of 
motion were excluded from the model, 57% of the variability in ASES scores could 
be accounted for by pain alone while a model without pain accounted for 41% of 
ASES scores. 

Predictors of the Disabilities of the Arm, Shoulder and Hand Questionnaire 

Univariate analysis of continuous variables showed significant (P < 0.01) but only 
moderate correlation of DASH scores with the number of operations subsequent to 
the patient's index procedure (r = 0.32) and range of motion measurements (r = 
-0.42, P[FE] < 0.001; r|ps] 0.34, P < 0.01). The strongest correlation was between 
DASH scores and ASES pain scores (r = 0.61, P < 0.001). Univariate analysis of di-
chotomous variables showed a significant influence of ulnar neuropathy (t = 2.22, 
P = 0.03). 

o 
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Figure 1 This figure illustrates the relatively limited influence of motion on MEPI scores, 
with use of a 1000 flexion-extension arc as the cutoff point, as expressed by the following 
equation: Y[MEPI] = -1.1 x (ASES pain score) + 6 points (flexion-extension arc < 1000) or 
+ 12 points (flexion-extension arc > iooc) + 85. 
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Table II Results of multivariate analysis of variance of upper-extremity-specific and general 
health status questionnaires. 

Disabilities of Arm, Short Form-36 Short Form-36 
Shoulder and Hand Physical Component Mental Component 

Variable P-value Accounts for P-value Accounts for P-value Accounts for 
% Variability % Variability % Variability 

Age at follow-up (yr) 

Sex 

Dominant side affected 

Distal humerus fracture 

Time since last surgery 

Subsequent operations 

FE arc 

PS arc 

Ulnar neuropathy 

Arthrosis 

Pain score 

All variables 

All variables w/o pain 

NSt 

NSt 

NSt 

NSt 

NSt 

NSt 

<0.001 

NSt 

NSt 

NSt 

<o.ooi 36% 

45% 

17% 

<o.ooi 

NSt 

NSt 

NSt 

NSt 

NSt 

NSt 

<o.o5 

NSt 

NSt 

<o.ooi 32% 

45% 

1 2 % 

<o.ooi 

NSt 

NSt 

NSt 

NSt 

NSt 

NSt 

NSt 

NSt 

NSt 

< 0 . 0 0 1 2 5 % 

35% 

3% 

FE = flexion-extension; PS = pronation-supination; NS = not significant. 

t Based on multivariate analysis of variance (ANOVA). 

Multivariate analysis identified pain (F = 49.1) and range of motion (F = 15.96) as 
significant independent predictors of the DASH scores. (Table II) The model with 
pain and range of motion accounted for 45% of the variability in DASH-scores while 
the model with pain alone could account for 36% of the variability in DASH-scores, 
and the model with motion alone could only account for 17% in variability. 

We used a cutoff point of 100 degrees of flexion-extension arc to derive the follow
ing equation to illustrate the independent relationship of pain and range of motion 
with final DASH scores: Y = 0.93 x (ASES Pain Score) - 5 points (FE arc <ioo) 

or -10 points (FE arc >ioo) + 17. (Figure 2) 

Predictors ofSF-36 Physical Component Scores 

Univariate analysis demonstrated correlation between SF-36 Physical Component 
Scores (PCS) and elbow range of motion (r = 0.22, P < 0.05; r = 0.29, P 
< 0.05), number of subsequent operations (rs Mrman = -0.25, P < 0.05), and pain (r = 
-0.57, P < 0.001). 
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In the multivariate analysis, older age (F = 18.8, P < 0.001), a smaller pronation-
supination arc (F = 4.4, P < 0.05) and a high ASES pain score (F [PCS] = 57.4; F 
[MCS] = 47.6, P < 0.001) were identified as significant independent predictors of a 
worse PCS. (Table II) This model including age, pronation-supination arc and pain 
could account for 45% of the variability in physical component scores. A model with 
pain alone accounted for 32% of the variability in PCS scores. The model without 
pain could only account for 12% of the variability in PCS scores. 

Predictors ofSF-36 Mental Component Scores 
SF-36 Mental Component Scores (MCS) had a moderate correlation with pain (r = 
-0.50, P < 0.001) and forearm rotation (r = 0.21, P < 0.05) in univariate analysis. 

The multivariate analysis showed that pain also dominates MCS scores. The model 
with pain (F = 47.6, P< 0.001) and age (F= 13.9, P < 0.001) accounted for 3 5% of the 
variability in MCS scores, but only 3% of the variability in scores could be accounted 
for when pain was removed from the model. 

0 5 10 15 20 25 30 35 40 45 50 

Pain Score 

Figure 2 This figure illustrates the relatively limited influence of motion on DASH scores, 
with use of a 1000 flexion-extension arc as the cutoff point, as expressed by the following 
equation: Y[DASH] =0.93 x (ASES pain score) - 5 points (flexion-extension arc < 1000) 
or - 10 points (flexion-extension arc > iooc) + 17. 
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Discussion 

In our opinion, these data confirm our hypothesis that pain dominates measures of 
elbow function and health status. Pain was the strongest predictor of all physician 
and patient-based scores. Objective factors alone were much poorer predictors of 
final scores and added relatively little predictive value over pain alone in most of the 
multivariate statistical models. These statements are most applicable to patients that 
have recovered from intra-articular elbow trauma (the focus of this study), but are 
likely to be generalizable to other elbow conditions. 

Our data agree with those of Turchin and colleagues who compared five physician 
derived elbow-scoring systems'8 and reported a lack of agreement in the categori
cal rankings of these scores but good correlation among the raw scores. The greater 
responsiveness of the arm-specific health status measure (DASH) as compared to 
the general health status measure Short Form-36 to detect clinical change in the 
function of the upper extremity has also been noted previously'8 20. In our study, the 
surgeon-based scores showed moderate correlation with the health status measures 
that was better for upper extremity specific than for general health status measures. 
One interpretation of these findings is that these various instruments have good 
agreement with each other and seem to be measuring elbow function consistently. 
An alternative interpretation, supported by our analysis, is that these instruments 
are all being driven and dominated primarily by complaints of pain. 

The strong influence of pain on outcome measures has been noted for other upper 
extremity conditions. Tomaino and colleagues noted that a satisfactory posteropera-
tive functional score following limited wrist fusion was more dependent on pain 
relief than residual motion21. Midha and colleagues found two significant predictors 
of various outcome measures (Levine's functional status, symptom serverity scales, 
DASH, patient specific measures and visual analogue pain scale) for ulnar neuropa
thy at the elbow: pain accounted for 60% of the variation in scores while objective 
measures of strength and function accounted for only 17% of the variability of the 
scores.22 Karnezis and colleagues identified grip strength as the only significant ob
jective predictor of post-traumatic wrist function as measured by a wrist specific 
health status measure23. In the absence of neuromuscular disorders, grip strength 
has a strong relationship to pain. 

The experience and expression of pain is strongly influenced by psychological 
and sociological factors and is not always explained by objective factors13, '4. As a 
result of the strong influence of pain on elbow evaluation systems and health status 
measures, objective improvements in elbow function achieved by operative proce
dures may be devalued by the use of these systems. For example, a patient with a 
complex fracture-dislocation of the elbow that regains near normal motion, strength 
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and stability would be considered to have achieved an excellent result according to 
the standards of any orthopaedic surgeon, but we have several such patients in our 
practices and in our research that score poorly on standardized elbow scores and 
health status instruments because of substantial pain complaints. In some patients, 
there is a clear secondary gain issue such as a lawsuit, insurance claim, or narcotic 
dependence that is believed to be causing the discrepancy between the objective and 
subjective evaluation of the results. In other patients, the reasons for the discrepancy 
are less clear, but seem to be related to less obvious psychosocial factors such as psy
chiatric illnesses (such as anxiety or depression), stress and dissatisfaction (at work 
or of a personal nature), or a maladaptive personality and poor coping mechanisms. 
These have been noted in patients with chronic pain and idiopathic pains'3,14,24,2\ 

We suggest the following as an alternative to elbow scoring systems that com
bine objective and subjective factors. Reconstructive elbow procedures can often 
be evaluated with regard to one primary objective goal such as the restoration of 
elbow mobility. The comparison of the change in upper extremity health status with 
the change in the objective outcome measure (e.g. elbow motion) could then be 
compared. Any discrepancies could then be evaluated to determine what prevents 
patients from feeling more functional when improvements in objective measures of 
function (e.g. increased motion) are observed. In other words, this approach would 
facilitate an evaluation of the relationship between achieving the goal of surgery (e.g. 
motion) with improvement in function (e.g. upper extremity specific health status), 
while accounting independently for other potentially important objective factors 
(such as instability, arthrosis or ulnar neuropathy) and subjective factors (such as 
pain, depression, anxiety, and maladaptive coping skills or personality disorders) 
using multivariate statistics. 
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Chapter 3 

The Functional Outcome of Operative Treatment of 

Ununited Fractures of the Humeral Diaphysis in Older 

Patients 

Abstract 
Twenty-two elderly patients (average age, seventy-two years) who had an atrophic, 
unstable, ununited fracture of the humeral diaphysis were managed with plate-and-
screw fixation and application of an autogenous bone graft from the iliac crest. Fifteen 
of the patients had had at least one previous operation in an attempt to obtain union 
of the fracture. One patient had an active infection and two had a quiescent infection, 
all with Staphylococcus epidermidis. The average duration of nonunion before the 
patients were first seen by us was two years and four months (range, five months to 
sixteen years). Fifteen of the nonunions were synovial. In each patient, at least one 
modification of the standard technique of plate-and-screw fixation was needed as a 
result of osteopenia. In order to enhance fixation, the standard protocol incorporated 
the use of a long plate (with an average of eleven holes and an average length that was 
76 percent of that of the bone), a plate with a blade (used in thirteen patients), and 
replacement of loose, 4.5-millimeter cortical-bone screws with 6.5-millimeter cancel-
lous-bone screws (twelve patients). Spiked nuts (Schuhli nut; Synthes, Paoli, Penn
sylvania) that lock the screws to the plate, creating a solid point of fixation analogous 
to a blade, were incorporated into the protocol when they became available (used in 
six patients). In five limbs, the nonunion was associated with an osseous defect that 
could not be addressed by shortening of the bone alone. Three of these limbs were 
stabilized with a bridge plate that had been contoured to stand away from the bone 
at the site of nonunion (so-called wave-plate osteosynthesis), and the remaining 
two limbs were stabilized with a combination of intramedullary and extramedullary 
plates. In one of these two limbs, the extramedullary plate was contoured (that is, a 
wave plate). The fracture united in twenty (91 percent) of the patients. There was no 
progressive loosening or breakage of a fixation device, even in two patients who had 
radiographs that were suggestive of an incomplete union. Five of the patients were 
followed for a limited duration (average, one year and six months) as a result of death 
or illness. They had two excellent results, two good results, and one poor result ac-

37 



CHAPTER 3 

cording to a modification of the rating system of Constant and Murley. The remaining 
seventeen patients, including the two who had a persistent nonunion, were followed 
for an average of three years and one month (range, two years to five years and ten 
months). They had significant improvements in all of the functional scores at the 
most recent follow-up evaluation: the average score according to the modified system 
of Constant and Murley increased from 9 to 72 points (p < 0.001), the average score 
according to the Enforced Social Dependency Scale decreased from 39 to 9 points 
(p < 0.001), and the average score based on the Disabilities of the Arm, Shoulder, 
and Hand Questionnaire decreased from 77 to 24 points (p < 0.001). According to 
the scores based on the Disabilities of the Arm, Shoulder, and Hand Questionnaire, 
nine of the seventeen patients who had been followed for more than two years had 
an excellent result, four had a good result, two had a fair result, and the two who 
had a persistent nonunion had a poor result. Complications included postoperative 
delirium, a stitch abscess, transient radial nerve palsy, a fracture distal to the plate, 
and the need for a blood transfusion, in one patient each. Two patients had a fibrous 
union. There were no major medical complications. An unstable, united fracture of 
the humeral diaphysis can be extremely disabling and may threaten the ability of an 
elderly patient to function independently. Operative treatment can be very successful 
when the techniques of plate-and-screw fixation are modified to address osteopenia 
and relative or absolute loss of bone. Healing of the fracture substantially improves 
function and the degree of independence. 

Introduction 
The belief is prevalent that, unlike ununited diaphyseal fractures in the lower extrem
ity, which are disabling, nonunions in the upper extremity are often compatible with 
acceptable function, particularly in elderly patients who have decreased functional 
demands"'39,4'. This belief should be questioned because elderly individuals are often 
less capable of adapting to musculoskeletal dysfunction6,24,44. Elderly patients depend 
on an intact musculoskeletal system to maintain function and independence in ac
tivities of daily living44. 

Improvements in the ability to obtain stable fixation in poor-quality, osteopenic 
bone10,18,20,22,30,37,40,43 have reinforced our policy of offering operative treatment to eld
erly patients who have an unstable, ununited fracture of the upper extremity that 
affects the quality of life. This investigation represents our efforts, with the use of 
objective scoring systems and patient-oriented outcome instruments, to quantify 
improvements in function and the degree of independence after operative treatment 
of ununited fractures of the humerus in older patients. 
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Materials and Methods 
The criteria for inclusion in the present study were a mobile, unstable nonunion of 
the humeral diaphysis that had been present for at least five months after the initial 
injury, an age of sixty years or older, and osteopenia that would jeopardize stand
ard plate-and screw fixation. Between December 1990 and June 1996, twenty-five 
patients met the criteria in the referral practice of one of us (J. B. J.). Twenty-two of 
these patients requested operative intervention. 

The average age of the twenty-two patients was seventy-two years (range, sixty 
to eighty-five years). Eleven patients had one or more major comorbid diseases: six 
had coronary artery disease; three, congestive heart failure; four, diabetes mellitus; 
two, chronic obstructive pulmonary disease; two, peripheral vascular disease; and 
one each, end-stage renal disease, rheumatoid arthritis, Parkinson disease, senile 
dementia, cirrhosis, cerebrovascular disease, and breast cancer. Four patients were 
employed outside of the home at the time of the injury, and eighteen either were 
retired or were homemakers. 

The initial fracture resulted from a fall from a standing height (eighteen patients), a 
motor-vehicle accident (three), or a fall from a roof (one). The right arm was involved 
in thirteen patients and the left arm, in nine. The dominant arm was involved in fif
teen patients. The proximal third of the humeral diaphysis was affected in fourteen 
patients; the middle third, in five; the distal third, in two; and both the proximal and 
the middle third (a segmental fracture), in one. In one patient, the fracture occurred 
at the distal end of a shoulder prosthesis. The initial treatment was nonoperative for 
twelve patients: a hanging cast was used for five patients, a polypropylene brace was 
used for five, and a sling was used for two. In ten patients, the initial treatment was 
operative: plate-and-screw fixation was used in four patients, antegrade insertion 
of an intramedullary Rush rod was used in three, antegrade insertion of a locking 
intramedullary rod was used in two (with ancillary cerclage wiring in one), and a 
custom-made, extra-long stem was used to replace the humeral component of the 
total shoulder prosthesis in the patient who had a periprosthetic fracture. 

Fifteen patients had one, two, or three operations after the initial treatment in an 
attempt to obtain union. The fixation device had either loosened or broken, or both, 
in all fifteen patients. At the time of the initial visit to our office, seven patients had 
an intramedullary device, six had a plate, and two had had the implant removed. 
When first seen by us, one patient had an active infection and two had a quiescent 
infection, all with Staphylococcus epidermidis. The active infection was treated with 
serial debridement, temporary external fixation, and parenteral administration of 
antibiotics before definitive plate fixation. The patient who had had a fracture distal 
to the humeral component of a shoulder prosthesis had an infection after two sub-
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sequent operations: the first was a conversion of the humeral stem to a long-stem 
prosthesis that bridged the fracture site, and the second was the addition of bone 
graft obtained from the iliac crest. This patient came to our office after removal of the 
prosthesis and serial debridement with a resection arthroplasty of the shoulder and 
an antibioticimpregnated polymethylmethacrylate spacer at the site of nonunion. 

In each patient, the nonunion was unstable, had no sign of healing, and was defined 
as atrophic according to the criteria of Weber and Cech49. In fifteen patients, the 
nonunion was defined as a synovial pseudarthrosis on the basis of the intraoperative 
finding of a fluid-filled, synovial-lined cavity at the site of nonunion. The average 
duration from the time of the injury to the index procedure was two years and four 
months (range, five months to sixteen years). 

All twenty-two patients reported severe functional disability of the involved ex
tremity due to pain and instability at the site of nonunion. At the time of the initial 
evaluation, most of the patients were wearing a sling or a brace, or both. Eight pa
tients who had been advised by their surgeon that nothing additional could be done 
to obtain an osseous union came to our office on their own. 

Operative Technique 

The operation was performed with the patient under general anesthesia and in the 
supine position. Twenty patients were managed with an anterolateral approach to 
the humerus, as described by Henry12, extended proximally as needed into the del-
topectoral interval. An extended lateral incision32 was used in one patient, and a 
medial incision was necessary in another patient to avoid the scarred previous lateral 
incision and sinus tract. 

An attempt was made to limit dissection of the soft tissues to the area required for 
application of the plate and for debridement of the site of the synovial nonunion. 
Every attempt was made to leave the periosteum in place. Circumferential reduction 
clamps were not used, and a distractor was employed to facilitate realignment of the 
bone segments29. All inflammatory, fibrous, and synovial tissue and sclerotic and 
avascular bone were debrided. When the bone ends were sclerotic, the intramedul
lary canal of each fragment was opened with the use of a power drill. Autogenous 
cancellous bone graft obtained from the iliac crest was used in all of the patients. 

The specific method of skeletal fixation was chosen on the basis of the previous 
operative procedure, the quality of the bone, and the presence of relative or abso
lute bone loss. The operative technique was based on the principle that every effort 
should be made to counteract the effects of osteopenia, either due to osteoporosis or 
secondary to the fracture, that would jeopardize the stability and rigidity of the plate-
and-screw fixation. A long plate was used to increase the number of sites of fixation 
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and to decrease the possibility of a fracture distal to the plate. The recommendation 
for the longer plate is based on the principle that an intramedullary rod should span 
the length of the humerus in order to enhance the stability of fixation and to decrease 
the risk of a fracture proximal and distal to the implant2'. We elected not to use an 
intramedullary rod because all of the patients had an atrophic or synovial nonunion 
and needed debridement and bone-grafting. 

A broad, 4.5-millimeter dynamic compression plate was used in eight patients, 
six of whom were managed with a titanium limited-contact design (Synthes, Paoli, 
Pennsylvania). Six patients were managed with a narrow, 4.5-millimeter titanium 
limited-contact dynamic compression plate (Synthes), which had been modified into 
a blade-plate for five of them. A titanium bladeplate (Synthes) designed specifically 
for the proximal aspect of the humerus was used in eight patients. The plates had 
an average of eleven holes (range, nine to fourteen holes), and the average ratio of 
the length of the plate to the length of the entire bone was 76 percent (range, 55 to 
90 percent). In one of the patients who had a nonunion of the distal aspect of the 
humerus, an additional eight-hole, 3.5-millimeter limited-contact dynamic compres
sion plate (Synthes) was placed over the posterior surface of the humerus. 

Another principle was to use, when necessary, a blade-plate to enhance fixation 
(Figures. i-A through 3-F). Of the thirteen patients in whom a blade-plate was 
used, nine had a nonunion in the proximal third of the humeral diaphysis (fourteen 
patients had a fracture at this level in the series as a whole); two, in the middle third 
of the diaphysis (five patients had a fracture at this level in the series as a whole); 
one, in the distal third of the diaphysis (two patients had a fracture at this level in 
the series as a whole); and one, in the proximal and middle thirds of the diaphysis. 
The blade acts as a broad, stable point of fixation in metaphyseal bone, which is not 
dependent on thread-bone purchase. Of the eight patients in whom a blade-plate 
designed specifically for internal fixation of the humerus was used18, one had inser
tion of the blade into the distal metaphysis and seven had insertion into the proximal 
metaphysis. In the five patients who had a modification of a narrow, 4.5-millimeter 
limited-contact dynamic compression plate, the proximal end of the plate was bent 
to a 90-degree angle and was impacted into the proximal humeral metaphysis. 

The final principle was related to the enhancement of screw-bone purchase. It 
is necessary to be aware that the holding power of a screw is directly proportional 
to the density of the bone in which it is placed46 and that, if the screw loosens, it 
will no longer stabilize the fracture2'. Initially, 4.5-millimeter cortical-bone screws 
that loosened immediately after insertion either were reinforced with polymethyl
methacrylate'542 (two patients) or were replaced with 6.5-millimeter cancellous-
bone screws (twelve patients). In one of the first patients in the series, an allograft 
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Figures i-A through l-E: Case 7. Radiographs showing the sequence of events and treat
ment in a seventy-seven-year-old woman who sustained fractures of both humeral shafts 
in a fall. Both fractures were fixed with a plate and screws. 
Fig. i-A Radiograph of the left humerus, showing that the bone quality was poor. Many 
of the screws had to be reinforced with bolts. 
Fig. i-B Radiograph of the left humerus, made after the patient fell a second time, a fracture 
was sustained through the most distal screw-hole, and a second plate-and-screw procedure 
was performed; the initial fracture had not healed. The second operation was complicated 
by a deep infection with Staphylococcus epidermidis. We removed all of the implants, the 
wound was debrided, and the patient was managed with six weeks of parenteral antibiotic 
therapy. 
Fig. i-C Radiograph made one year and four months after the original injury, showing a 
segmental nonunion of the humeral diaphysis and an osseous defect at the proximal site 
of nonunion. 

strut was placed on the medial surface of the humerus to enhance fixation of the 
Screws5,8,9. However, this technique was later abandoned because of concerns re
garding the extent of muscle elevation and the resulting devascularization of bone. 
When Schuhli nuts (Synthes) became available, we used them (in six patients) to 
enhance the stability of screw fixation in osteopenic bone20'22'23,30,3'. The Schuhli nut 
fits into a standard screw-hole from the underside of the plate. A standard screw 
inserted over a washer is then threaded into the Schuhli washer and is tightened so 
that the screw, washer, and Schuhli nut are attached rigidly to the plate, creating a 
rigid point of fixation analogous to the blade of a blade-plate. Screws that are fixed 
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Fig. i-D Radiograph made two years and two months after autogenous cancellous bone-
grafting and plate fixation, demonstrating healing of both fractures. A narrow, 4.5-millim
eter limited-contact dynamic compression plate (Synthes) was modified into a blade-plate 
at its proximal extent, and a 3.5-millimeter dynamic compression plate was placed in the in
tramedullary space and was buttressed against the medial cortex by screws passing through 
the extramedullary plate. The plates spanned nearly the entire length of the humerus. 
Fig. l-E Radiograph showing the 3.5-millimeter dynamic compression plate placed in the 
intramedullary space and buttressed against the medial cortex by screws passing through 
the extramedullary plate. 

rigidly to the plate depend less on threadbone purchase for stability22. Schuhli nuts 
have two-millimeter-long spikes on the undersurface that furtherenhance fixation of 
the screw-plate-nut construct in the bone. In addition, these spiked nuts increase the 
space between the plate and bone and further limit the area of bone that is covered 
by the internal fixation device, thereby increasing the area of contact between the 
vascularized soft tissues and bone20-30. 

After removal of loose hardware and debridement of avascular bone, five patients 
had an osseous defect that could not be corrected by skeletal shortening. The aver
age length of the defect was three centimeters (range, two to six centimeters). The 
osseous defect was treated with a bridge plate that was contoured to stand away 
from the bone at the site of the defect (so-called wave-plate osteosynthesis) in four 
patients2-3'35,37'38,50. One of these patients as well as another patient had a combination 
of intramedullary and extramedullary plates10-29,30. The latter technique enhances the 
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Figures 2-A through 2-E: Case 2. Radiographs and a photograph showing the sequence of 
events and treatment in a seventy-eight-year-old woman who fell and fractured the left, 
dominant humerus. Operative fixation with a plate and screws was complicated by a fracture 
at the distal limit of the plate. 

Fig. 2-A Radiograph showing the locking intramedullary rod that was inserted through 
the shoulder after removal of the plate and was fixed with cerclage wires at the site of the 
second fracture. 
Fig. 2-B Radiograph demonstrating that the fracture did not heal. The rod had been re
moved because of pain and dysfunction of the shoulder over the prominent proximal end 
of the rod. 

Fig 2-C One year and three months 
after the initial injury, the patient had 
operative fixation with a 4.5-millimeter 
titanium blade-plate (Synthes) that had 
been designed for the proximal aspect 
of the humerus. The quality of the bone 
was very poor, and Schuhli nuts were 
used to enhance fixation of the screws. 
This clinical photograph, made fourteen 
days after the operation, shows that the 
patient was able to mobilize the involved 
extremity and touch the back of her 
head. 
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Figs 2-D and -E Anteroposterior and lateral radiographs, made one year after the operation, 
demonstrating healing of the fracture. 

stability of internal fixation by substituting an intramedullary plate for the absent 
cortex opposite the extramedullary plate. Some screws pass through the holes in both 
plates, whereas others serve to buttress the plate against the far cortex. Compared 
with standard plates, this construct may enhance the ability of the bone to resist a 
variety offerees that are present at the site of the segmental defect10'30. A small-frag
ment (3.5-millimeter) dynamic compression plate, equal in length to an eight or 
fourteen-hole plate, was used in the intramedullary space in the two patients who 
were managed with this technique. Screw fixation was enhanced by the application 
of an intramedullary fibular allograft strut in one of the patients who had so-called 
wave-plate osteosynthesis. 

Postoperative Management 

After the operation, the extremity was placed in a sling, primarily for comfort, until 
the sutures were removed between ten and fourteen days after the procedure. The 
patients were then encouraged to actively mobilize the shoulder and elbow. 

Evaluation of Preoperative and Postoperative Status 

Two outcome instruments — the Enforced Social Dependency Scale' and the Dis
abilities of the Arm, Shoulder, and Hand Questionnaire15 — were used in an attempt 
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Figures 3-A through 3-F: Case 11. Radiographs and clinical photographs showing the 
sequence of events and treatment in a sixty-eight-year-old woman who was seen eight 
months after a fall. 
Fig 3-A Anteroposterior radiograph showing an ununited fracture of the proximal third 
of the humeral diaphysis of the right, dominant extremity. 
Figs. 3-B and -C Radiographs made two years and seven months after bone-grafting and 
fixation of the fracture with a long blade-plate, 
demonstrating healing of the fracture. 

to better define and quantify the disability associated with an unstable nonunion 
of the humeral diaphysis. A modification of the scale of Constant and Murley7 was 
used to evaluate the patients preoperatively and at the most recent follow-up visit. 
In addition, the patients were asked to rate their satisfaction withthe outcome of the 
operative procedure on a scale of o to 10 points, with 0 representing total dissatisfac
tion and 10 representing extreme satisfaction. 

Enforced Social Dependency Scale 
The Enforced Social Dependency Scale is based on 

the results of a clinical trial of home nursing care for patients who had lung cancer27. 

This scale was used to measure enforced social dependency, which is defined as the 

need for help from other people to perform activities and tasks that, under premorbid 

circumstances, the patients would have been able to perform independently1". 
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Fig 3-D Clinical photograph showing the range of external rota
tion to be functional but decreased in comparison with that of 
the contralateral extremity. 
Fig 3-E Clinical photograph showing that internal rotation was 
considerably restricted. 
Fig 3-F Clinical photograph showing that forward elevation was 
symmetrical with that of the contralateral extremity. 

Enforced social dependency is essentially equivalent to functional status. It is a 
response to the current situation, not an inherent characteristic of the patient. There 
are two components in this scale. The first component, personal competence, is the 
ability to perform activities that are central to functioning as a normal adult; these 
include eating, dressing, bathing, toileting, walking, and traveling. The level of de
pendency in each activity is rated on a 6-point scale, with higher ratings reflecting 
greater dependency. The second component, social competence, is the ability to 
perform tasks related to a job, housework, and recreation. The level of dependency 
in each activity is rated on a 4-point scale. In addition, the coherence of the patient's 
responses is rated on a 3- point scale. Each item is assessed with the use of an inter
view-based questionnaire, which has been used most commonly to evaluate patients 
who have cancer or other medical illnesses'6,51. 

According to the Enforced Social Dependency Scale, 10 points indicates no de
pendence on others and 54 points indicates complete dependence. In order to facili
tate interpretation of this rating system, we standardized the score to fit on a scale of 
0 to 100. With this scale, it is possible to stratify a wide variety of patients, ranging 
from those who require only a few minor modifications in their daily routine (such 
as changing the type of clothes that they wear in order to facilitate independent 
dressing) to those who are entirely dependent on others. The average preoperative 
score was 39 points (range, 25 to 48 points). These scores reflect the substantial 
dependence of our patients on the help of others for self-care activities, travel, and 
basic homemaking needs. Our patients had little difficultyn with walking or com
munication. 
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Disabilities of the Arm, Shoulder, and Hand Questionnaire 

The Disabilities of the Arm, Shoulder, and Hand Questionnaire was developed by the 
American Academy of Orthopaedic Surgeons (in collaboration with the Council of 
Musculoskeletal Specialty Societies and the Institute for Work and Health, Toronto, 
Ontario) as an outcome instrument specific to the upper extremity and applicable to 
a wide variety of problems. The current version of the questionnaire, which was not 
available to us at the time of the initial evaluation of our patients, includes twenty-one 
questions to evaluate difficulty with specific tasks, five questions to evaluate symp
toms, and one question each to evaluate social function, work function, sleep, and 
confidence. We used the Disabilities of the Arm, Shoulder, and Hand Questionnaire 
to retrospectively determine the preoperative functional level of the patients. We were 
well aware of the potential for bias when patients recall situations and its effect on 
the reliability and validity of the responses. In addition, the outcome measure itself, 
at the time of the initial publication in 1996, had yet to be field-tested to determine 
its reliability and validity. We believe that the accuracy of the responses increased 
with the severity of the disability because it is less likely for a patient who has severe 
difficulty or who is unable to perform a task to be inaccurate about the level of func
tion. In spite of the limitations of this approach, useful information was obtained. 
At the time of the most recent follow-up, seventeen patients completed one copy 
of the Disabilities of the Arm, Shoulder, and Hand Questionnaire to describe their 
current status and another copy to describe their preoperative status. Questionnaire 
data were not available for four patients who had died and for one patient who had 
become severely demented. 

All seventeen respondents noted severe difficulty with, or an inability to perform, 
nine selected activities before the index procedure; these included the ability to place 
an object on a shelf above their head, perform strenuous household chores, perform 
tasks related to gardening or yard work, carry an object weighing more than ten 
pounds (4.5 kilograms), change a lightbulb overhead, wash or blow-dry their hair, 
wash their back, participate in recreational activities requiring some strength, and 
participate in recreational activities requiring repetitive motion. Twelve of the sev
enteen respondents noted severe difficulty with, or an inability to perform, seven 
other activities: opening a new jar or one with a tight lid, preparing a meal, pushing 
open a heavy door, making a bed, carrying a shopping bag or briefcase, putting on a 
pullover sweater, and participating in light recreational activities. Eight of the eleven 
patients who had involvement of the dominant extremity had severe difficulty with, 
or were incapable of, writing, turning a key, or using a knife to cut food. All seventeen 
patients had moderate-to-severe pain that was fairly constant, and all had severe or 
extreme pain with specific activities. Eight patients had severe difficulty sleeping, and 
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four had moderate difficulty. All seventeen patients felt less capable, confident, or 

useful during the period that the humerus remained ununited. The average preop

erative score based on these questionnaires was 77 points (range, 53 to 94 points) 

on a scale in which 0 points indicates no disability and 100 points indicates extreme 

disability. 

Modified Scale of Constant and Murley7 

The patients were evaluated preoperatively and at the most recent follow-up visit with 
the use of a modification of the scale of Constant and Murley7. With this method, 
the maximum score is 100 points: 15 points for pain, 20 points for activities of daily 
living, 40 points for range of motion, and 25 points for power. The patients subjec
tively graded pain as severe (0 points), moderate (5 points), mild (10 points), or none 
(15 points). They also graded their ability to perform all of their desired activities 
(work and recreational) and to sleep (maximum score, 10 points) and their ability to 
position the hand to perform various activities (maximum score, 10 points). 

The patients were asked to demonstrate the ability to bring the hand to the waist, to 
the xiphoid, to the neck, to the top of the head, and above the head. Forward elevation 
and lateral elevation, as measured with a goniometer, were given a maximum of 10 
points each. Internal rotation and external rotation were also given a maximum of 
10 points each, on the basis of the patients' ability to perform composite movements. 
Rotation is usually combined with forward elevation and abduction to perform ac
tivities of daily living. We measured the strength of the involved upper extremity 
by comparing it with that of the contralateral upper extremity rather than using the 
method of Moseley(34), which involves a spring balance. We placed the shoulder 
in 90 degrees of abduction (or the maximum abduction possible) and compared 
the degree of isometric resistance to forced adduction with that of the contralateral 
extremity. The strength of the involved limb was expressed as a percentage of that of 
the uninvolved limb, and the point value for strength was determined by dividing 
the percentage by four. The average preoperative score according to the modified 
scale of Constantand Murley was 8 points (range, 0 to 27 points) of a possible 100 
points. 

Radiographic Evaluation 
Biplanar radiographs made at the time of the most recent follow-up evaluation were 
assessed to determine the presence of bridging osseous trabeculae, which is sugges
tive of healing, as well as any loosening or failure of the fixation. 
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Rating of Results 
The objective result was assigned a discrete rating according to the modified scoring 
system of Constant and Murley. Between 80 and 100 points was considered excellent; 
between 60 and 79 points, good; between 40 and 59 points, fair; and between o and 
39 points, poor. The subjective result was assigned a discrete rating according to the 
score derived from the Disabilities of the Arm, Shoulder, and Hand Questionnaire. 
Between o and 20 points was considered excellent; between 21 and 40 points, good; 
between 41 and 60 points, fair; and between 61 and 100 points, poor. 

Statistical Analysis 
The significance of differences between the preoperative and postoperative scores, 
according to the modified rating system of Constant and Murley, the Enforced Social 
Dependency Scale, and the Disabilities of the Arm, Shoulder, and Hand Question
naire, was evaluated with a paired t test as performed with Microsoft Excel (Red
mond, Washington). Linear correlation of the postoperative scores, according to the 
Disabilities of the Arm, Shoulder, and Hand Questionnaire and the modified scoring 
system of Constant and Murley, was also assessed with Microsoft Excel. 

Results 
Twenty of the twenty-two fractures united within six months of the index opera
tion. In two patients, a fracture line was still visible on the radiographs; however, 
there was no evidence of progressive loosening of the plate or the screws at the time 
of the most recent follow-up evaluation (two years and seven months for one and 
three years and four months for the other). One of the two patients was a seventy-
six-year-old woman who had had the nonunion for sixteen years before the index 
procedure. Two attempts at stabilizing the fracture with the use of an intramedullary 
rod had been unsuccessful. The patient had a loose implant, a four centimeter-long 
absolute osseous defect, and nine centimeters of relative bone loss. Fixation with a 
bridge plate that extended over 90 percent of the length of the humerus and that 
had been contoured to stand away from the bone at the site of nonunion (so-called 
waveplate osteosynthesis), together with an autogenous cancellous bone graft, led 
to substantial formation of bone. 

Six months after the procedure, there was radiographic evidence of lucency around 
some of the screws. At the most recent follow-up evaluation, there were no signs of 
breakage of the implant but a fracture line was still visible on radiographs. The second 
patient who had an incomplete union was an eighty-four-year-old woman who had had 
two previous operations. At the time of the initial evaluation, she had an infection at the 
site of nonunion in the distal third of the diaphysis; it had been present for two years and 
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three months. Three years and four months after the index procedure, the fixation de
vices had not loosened or broken but the fracture line remained visible on radiographs. 

Five patients were followed for a limited duration (average, one year and six months; 
range, one year to one year and eleven months). Four of the five patients died, at 
an average of two years and eight months (range, one year and six months to three 
years and four months) after the procedure. The fifth patient had severe worsening of 
dementia, was unable to care for herself, and moved to a skilled nursing facility two 
years and six months after the procedure. In all five patients, the nonunion healed 
and there was no evidence of loosening of the fixation devices. The average postop
erative score according to the modified rating system of Constant and Murley was 
69 points (range, 37 to 91 points) for these five patients. The average preoperative 
score had been o points for three of these patients, 4 points for one, and 21 points for 
one. The discrete rating according to the modified system of Constant and Murley 
was excellent for two patients, good for two, and poor for one. The poor result was 
for the patient who had had a resection arthroplasty of the glenohumeral joint after 
removal of a total shoulder prosthesis because of infection. 

The remaining seventeen patients were followed for an average of three years and 
one month (range, two years to five years and ten months). The average score ac
cording to the modified rating system of Constant and Murley increased from 9 
points (range, 0 to 27 points) preoperatively to 72 points (range, 34 to 95 points) at 
the time of the most recent follow-up (p < 0.001). The average standardized score 
according to the Enforced Social Dependency Scale decreased from 39 points (range, 
25 to 48 points) preoperatively to 9 points (range, 0 to 36 points) at the time of the 
most recent follow-up (p < 0.001). The average score with use of the Disabilities of 
the Arm, Shoulder, and Hand Questionnaire decreased from 77 points (range, 53 
to 91 points) preoperatively to 24 points (range, 1 to 78 points) at the time of the 
most recent follow-up (p < 0.001). (It is necessary to keep in mind the limitations of 
preoperative scoring with that questionnaire, which relies on retrospective assess
ment of the preoperative status. There was a very strong linear correlation between 
the postoperative scores according to the modified rating system of Constant and 
Murley and those according to the Disabilities of the Arm, Shoulder, and Hand 
Questionnaire at the time of the most recent follow-up (r2 = 0.869, P < 0.001). 

The discrete ratings according to the Disabilities of the Arm, Shoulder, and Hand 
Questionnaire were excellent for nine of the seventeen patients, good for four, fair 
for two, and poor for the two who had a persistent nonunion. The discrete ratings 
according to the modified system of Constant and Murley were excellent for nine 
of the twenty-two patients, good for eight, fair for three, and poor for two. These 
discrete ratings reflected the high correlation between the two scales. The average 
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score for the twenty-two patients according to the modified Constant and Murley 
rating system was 72 points (range, 34 to 95 points) postoperatively compared with 
8 points (range, o to 27 points) preoperatively. 

Complications included postoperative delirium, the need for a postoperative blood 
transfusion, and a stitch abscess in one patient each. Two patients had a fibrous union. 
There were no deep infections or breakage of the hardware. One patient had transient 
radial nerve palsy but had complete recovery in six weeks. Another patient fell out of 
bed six weeks after the index procedure and sustained a minimally displaced spiral 
fracture of the supracondylar region distal to the plate. The fracture healed after it 
was treated with a functional brace. 

Discussion 
Management of an older patient who has an ununited fracture of the upper extremity 
is challenging because of the hazards posed by osteopenic bone and the potential for 
medical complications due to associated comorbidities. The possible risks and prob
lems of operative intervention in this population may dampen interest in operative 
treatment. Alternative treatment, such as support of the limb in a functional brace, 
is often considered19,39'41. It is a viable option for hypertrophic or fibrous nonunions 
that are relatively stable, but it is less likely to have a satisfactory result when a patient 
has a painful, unstable, atrophic, or synovial nonunion. The patients in the present 
series had a painful, unstable, and nearly functionally useless upper extremity. The 
extremity was typically maintained in a dependent position against the trunk, often 
in a sling or brace, or both. The disability that ensues from such a position, particu
larly if the dominant extremity is involved, is considerable. Simple activities of daily 
living, such as eating, bathing, and dressing, were very difficult for these patients. 
This difficulty was retrospectively reflected by the relatively high preoperative score 
according to the Enforced Social Dependency Scale and by the extreme difficulty 
that patients had performing many functional tasks as documented with the Dis
abilities of the Arm, Shoulder, and Hand Questionnaire. Elderly patients seem to be 
less capable of adapting to musculoskeletal disabilities and may become dependent 
on others for the accomplishment of simple daily activities6'24-44. 

If it is assumed that obtaining union of these ununited humeri to alleviate the ac
companying disability is beneficial, Rosen's question regarding whether fixation is 
feasible40 must be answered. The challenge of providing stable fixation in the presence 
of substantial osteopenia is formidable. The osteopenia in our patients not only was 
the result of advanced age and postmenopausal changes but also reflected the rapid 
loss of bone associated with disuse after an injury1416-26'28-48. Factors that contribute 
to the decrease in bone density in an injured extremity have been postulated to in-
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elude immobilization, diminished muscle tone, impaired function of the limb, and 
limitation of weight-bearing. In addition, bone loss is more severe and bone density 
is less readily recovered in elderly patients16. A direct linear correlation has been 
demonstrated between the density of bone and the security of screw fixation (r =0.89 
or more)46. 

A wide array of techniques have been recommended for enhancing plate-and-
screw fixation in osteopenic bone4'8*13'18'21'25'33'40,43'47, and new techniques continue 
to evolve1018'2029'30. The index procedure was based on basic principles of fixation of 
osteopenic bone. These principles merit emphasis. 

First, a long plate should be used. Biomechanical studies have demonstrated that 
the strength of fixation is enhanced more by the length of the plate, which affects the 
spacing of the screws, than by the number of screws45. The plate for a mid-diaphyseal 
fracture should extend nearly the entire length of the bone (from one metaphysis 
to the other). Extensile exposure of nearly the entire humerus can be accomplished 
through the direct lateral32, the anterolateral12, or the medial18 approach without 
substantial risk to muscle or neurovascular structures. 

Second, a blade-plate is useful for providing secure fixation of the osteopenic, 
primarily metaphyseal bone of a smaller articular fragment4-9'18'21'25,33'40'43. The broad, 
fixed-angle blade gains a more predictable hold than standard screws in osteopenic 
metaphyseal bone. 

Third, if a standard 4.5-millimeter cortical-bone screw loosens, insertion of a 6.5-
millimeter cancellousbone screw into the track can be attempted. An alternative is to 
fill the screw-hole with polymethylmethacrylate, with care taken to limit extrusion 
of the cement, particularly near the fracture site. The screw is then placed into the 
hole. When the cement is nearly hard, a final one-half turn is applied35'9. 

Finally, a better alternative may be to anticipate that standard screws will not func
tion adequately and to use Schuhli nuts to transform each screw into a fixed-angle 
device that will not lose its function if the screw-threads loosen in the bone because 
of osteopenia20,22,30. 

The use of these principles, techniques, and implants led to a high rate of union 
in the patients in the present series. The skeletal fixation was sufficiently secure to 
prevent progressive loosening or breakage of the implants, even in the two patients 
who did not have radiographic evidence of union. It is the functional results, how
ever, that are most striking. The disability associated with an ununited fracture of the 
humeral diaphysis can be substantial and, particularly in an elderly patient, should 
be a major factor in the decision-making process regarding management. Dramatic 
functional gains were the rule, and even the patients who had a fair or poor overall 
result were very satisfied with the outcome of the procedure. 
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Chapter 4 

The Prevalence of Osteoarthrosis of theTrapeziometa-

carpal Joint 

Abstract 
BACKGROUND The age and gender related prevalence of trapeziometacarpal joint 
arthrosis is incompletely defined. 

METHODS The radiographs of 615 consecutive patients presenting with an isolated 
fracture of the distal radius over a two-year period were evaluated for evidence of 
trapeziometacarpal arthrosis. We used a simple three-grade rating suitable for stand
ard wrist radiographs: Grade I, no or nearly no arthrosis; Grade II, obvious arthrosis; 
and Grade III, a totally destroyed joint. This rating system was demonstrated to have 
adequate intraobserver (average Kappa of 0.72, p<o.ooi) and interobserver (aver
age Kappa of 0.56, p<o.ooi) reliability. The number of patients with each grade of 
arthrosis was analyzed according to age and gender. 

RESULTS The overall radiographic prevalence of trapeziometacarpal arthrosis among 
patients with distal radius fractures increased steadily from age 41 on and reached a 
prevalence of 91 percent in patients over 80 years of age. The prevalence increased 
more rapidly in women than in men, reaching 94 percent in women greater than 80 
years of age compared to 85 percent in men greater than 80 years of age. The preva
lence of Grade III trapeziometacarpal arthrosis (severely destroyed joints) is much 
greater in women than men at all age levels and reaches 66 percent in women over 
80 years of age, compared to 23 percent in men over 80 years of age. 
CONCLUSIONS The radiographic prevalence of trapeziometacarpal arthrosis in pa
tients presenting for care of a distal radius is age related and is more likely to lead to 
complete joint destruction in women than in men. 

Introduction 
Trapeziometacarpal arthrosis is common, related to the aging process, and extremely 
variable with regards to pain and disability1'. Physicians are often impressed by the 
contrast between the patient that presents with substantial complaints and limited 
radiographic evidence of arthrosis and the patient with severe arthrosis noted in
cidentally on a radiographic obtained for another purpose who has very few if any 
complaints. These differences are due to variations in both physical and psychoso-

61 



CHAPTER 4 

cial factors, but the psychosocial factors are increasingly recognized as explaining a 
substantial proportion of perceived disability4"". 

Trapeziometacarpal arthrosis seems to be so common, particularly in women, that 
it should be considered part of the normal aging process. If this hypothesis proves 
correct, it would provide an important perspective from which to consider the factors 
that determine the variations in illness experience that occur with trapeziometacar
pal arthrosis. 

Materials and Methods 
Using an IRB-approved database of musculoskeletal traumatic injuries and an IRB 
approved protocol for retrospective review of medical records and radiographs, 615 
consecutive patients with fracture of the distal radius were identified over a two-year 
period. All patients had radiographs of the wrist (posteroanterior, oblique, and lateral 
views) at the time of injury. 

Because wrist radiographs provide a limited view of the trapeziometacarpal joint-
-and given that we were primarily interested in the presence or absence of arthrosis 
rather than variations in arthrosis severity--we developed a very simple rating scale 
with three grades of trapeziometacarpal arthrosis: Grade I, no or nearly no arthro
sis; Grade II, definite arthrosis, but joint not destroyed; and Grade III, a destroyed 
joint. To test the reliability of this grading system, four orthopaedic hand surgeons 
graded trapeziometacarpal arthrosis on a subset of 35 radiographs on two occasions 
separated by two weeks. The inter- and intra-observer agreement was evaluated using 
Kappa statistics12. The mean kappa coefficient for intra-observer agreement was 0.72 
(p < 0.001). Based on the interpretation recommendations of these values established 
by Landis and Koch12, this is defined as a substantial level of reliability. The mean 
kappa coefficient for inter-observer agreement was 0.56 (p < 0.001), indicating a 
significant moderate reliability. 

After establishing the reliability of the classification one of us applied this rating 
to the trapeziometacarpal joints of all 615 patients. The prevalence of each grade of 
arthrosis was then analyzed according to age and gender. All radiographic interpreta
tions were blinded to the patient's age and gender. 

Statistical Analysis 
Univariate comparisons to assess the relationship between arthrosis grade, age and 

gender were made using the Pearson chi-square test. Ordinal logistic regression was 

applied to test the effects of age group as a continuous predictor and gender on grade 

(I, II, and III). Multivariate logistic regression analysis was also used to estimate the 

odds of grade III trapeziometacarpal arthrosis and 95% confidence interval (CI), 
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Table I The overall prevalence of trapeziometacarpal arthrosis among patients with distal 
radius fractures. 

Number of patients Percent of patients 
Age group 

0-10 

10-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-over 

Grade 1 

75 

98 

59 

48 

67 

5 2 

2 9 

20 

4 

Grade 2 

0 

0 

2 

1 

9 

2 4 

2 6 

1 9 

1 7 

Grade 3 

0 

0 

0 

0 

1 

3 

12 

2 5 

24 

Total 

75 

98 

6 1 

49 

77 

79 

67 

64 

45 

Grade 2 & 3 

0 . 0 

0 . 0 

3-3 

2 . 0 

13.0 

34-2 

56.7 

68.8 

91.1 

Grade 3 

0 .0 

0 .0 

0 . 0 

0 . 0 

i-3 

3-8 

17-9 

39-i 

53-3 

controlling for age in the model.(13) All two-tailed values of p < 0.05 were considered 
statistically significant. A power analysis indicated that the sample sizes of males (n 
= 298) and females (n = 317) would provide over 90% power (a = 0.05, (3 = 0.10) to 
detect a difference of 10% between males and females in the prevalence of grades II 
and III arthrosis and grade III arthrosis based on Fisher's exact test for simple bi
nary proportions (version 5.0, nQuery Advisor, Statistical Solutions, Boston, MA). 
Analysis of the data was performed with use of the SPSS statistical package (version 
12.0, SPSS Inc., Chicago, IL). 

Results 
The overall prevalence of trapeziometacarpal arthrosis among patients with distal 
radius fractures increased steadily from age 41 on and reached a prevalence of 91 
percent in patients over 81 years of age(Table I). The prevalence of trapeziometacar
pal arthrosis increased more rapidly in women than in men and reached 94 percent 
(compared to 85 percent in men) in women over 80 years of age(Figure 1). The 
prevalence of Grade III trapeziometacarpal arthrosis (severely destroyed joints) is 
much greater in women than men at all age groups and reaches a prevalence of 66 
percent in women over 80 years of age, compared to 23 percent in men over 80 years 
of age(Figure 2). 

Results of the Statistical Analysis 
The prevalence of grades II/III and grade III arthrosis was significantly higher among 

older men and among older women (p < 0.0001). Among all 615 patients, 98 were 
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Figure 1. Age and Gender Related Prevalence of Grade II or I 
Trapeziometacarpal Arthritis 

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 >80 

Age Group (years) 

Figure I The prevalence of trapeziometacarpal arthritis increases with age in both men and 
women, is more prevalent in women than men at each age range, and approaches ioo% in 
women over 8o years of age. 

grade II (15.9%) and 65 were grade III (10.6%). Ordinal regression indicated a sig
nificant increase in the likelihood of higher grades as patients increase in age (p < 
0.0001), and also a significant gender effect, with women more likely to have higher 
grades than men (p < 0.0001). A total of 39 of the 298 men had grades II or III 
(13.1%) compared to 124 of the 317 women (39.1%). Logistic regression indicated 
that the odds of grade II or III arthrosis are 6 times higher in women than in men 
(odds ratio = 6.0, 95% CI: 3.4-10.7, p < 0.0001). A total of 8 men (2.7%) and 57 
women (18.0%) had grade III arthrosis. Logistic regression indicated that the odds of 
grade III arthrosis are 7.5 times higher in women than in men (odds ratio = 7.5,95% 
CI: 3.2-17.7, p < 0.0001). Multivariate regression analysis revealed that, for both men 
and women, an increase in age group was associated with an increased risk of nearly 
3 times that the patient will have a higher arthrosis grade (II or III) (p < 0.0001). 

Discussion 

The age-specific prevalence of trapeziometacarpal arthrosis in our series was sub

stantially greater than in the few prior investigations that have addressed this issue: 
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Figure 2. Age and Gender Related Prevalence of Grade 
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Figure 2 Severe trapeziometacarpal arthritis increases with age in both men and women, 
is more prevalent in women than men at each age range, and approaches 70% in women 
over 80 years of age. 

one paper reported a prevalence of 25% in post-menopausal women1, and the other 
reported a 40% prevalence in women over 75 years of age2. We believe that this is 
due to the fact that we included patients with any signs of arthrosis (rather than a 
minimum grade of arthrosis) and evaluated groups within narrower age ranges. 
While the external validity of our data might be questioned, it is unlikely that patients 
in Boston and patients with distal radius fractures are substantially different from 
patients of the same age and gender in other regions and patients without fracture, 
with the possible exception of the degree of osteoporosis. Our study did not address 
the influence of race or occupation, nor did it address symptoms or hand function. 
Our rating system proved reliable among different hand surgeons and with repeated 
assessments over time, so measurement error and investigator bias are also relatively 
unlikely. The kappa coefficients were comparable to those recorded for the Eaton 
classification (average kappas: 0.657 intraobserver; 0.529 interobserver)14. 

Our data indicate that trapeziometacarpal arthrosis becomes so common with 
older age that, particularly in women, it should be considered part of the normal 
aging process. This raises several important questions regarding the care of patients 
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with trapeziometacarpal arthrosis including: 1) What brings some patients to the 
doctor while others adapt and manage on their own?4' '• '5; 2) What leads some pa
tients to request reconstructive surgery and how should appropriate indications for 
surgery be defined?; 3) As the older-age population expands and continues to be
come more active and healthy, how will we determine the correct rate of surgery for 
trapeziometacarpal arthrosis?; and 4) Can we afford to provide operative treatment 
for all eligible patients? While our data cannot even begin to answer these questions, 
they do provide a perspective in which they must be considered. 

It is interesting to contrast arthrosis of the distal interphalangeal joints with arthro
sis of the trapeziometacarpal joint. Arthrosis of the distal interphalangeal joints is 
very common and leads to discomfort, stiffness, deformity and disability16'18; howev
er, operative treatment is relatively uncommon19. It is interesting to note that Spacek 
and colleagues found comparable self-reported disability in patients with a primary 
complaint of trapeziometacarpal arthrosis and those with a primary complaint of 
distal interphalangeal joint arthrosis of the index, long, ring, and small fingers18. 
Pain may be the most difficult complaint to diagnose and treat effectively and it is 

also strongly associated with psychosocial factors, in particular a more limited ability 
to adapt to and cope with adversity5,6' 2°~24. When patients with trapeziometacarpal 
arthrosis understand that the problem causing pain in their thumb is a normal part 
of aging, they may be better poised to employ and enhance their coping mechanisms. 
There is evidence that cognitive behavior therapy may be helpful in this regard25, 
meaning that attempts to reorient a patient's understanding of their illness towards 
more positive, functional, and adaptive concepts may improve satisfaction and health 
status. 

Inhabitants of relatively wealthy countries seem increasingly likely to view pain 
as avoidable and curable in all cases and are encouraged to do so by marketing 
schemes26. We know that this perspective is inaccurate, because the understanding 
of headaches, backaches, and chronic pain is extremely limited and our treatments 
have limited efficacy10 27 29. The data in this study demonstrate that, particularly for 
women trapeziometacarpal arthrosis is nearly inevitable and unavoidable. It is pos
sible that patients who come to terms with this may function better and be happier4"6' 
23, and perhaps avoid surgery. 

Greater than 50 percent of women over age 71 will have severe arthrosis with 
complete destruction of the trapeziometacarpal joint. Most women and many men 
will eventually develop trapeziometacarpal arthrosis. Evidently, the vast majority of 
these individuals do not have sufficient symptoms to pursue surgical treatment. 
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Chapter 5 

Idiopathic Arm Pain 

Abstract 
BACKGROUND Arm pain with little or no objective abnormality (referred to herein 
as idiopathic arm pain) is a common and frustrating problem for both patients and 
physicians. We investigated the relative effect of idiopathic arm pain and discrete 
arm pain on upper-extremity specific health status. 
METHODS 3,888 patients seen over a twelve-month period completed the Disabilities 
of the Arm Shoulder and Hand (DASH) questionnaire. Scores for the entire sample, 
the 496 patients diagnosed with idiopathic arm pain, and the 1,379 patients diag
nosed with one of twenty-one discrete conditions were compared using histogram 
analysis and one-way analysis of variance (ANOVA) with post hoc Tukey analysis. 
RESULTS Patients with idiopathic complaints of pain reported substantial and highly 
variable upper limb specific dysfunction (average DASH score of 36; standard devia
tion 26). Discrete diagnoses also exhibited substantial variation (average standard 
deviation 25, range 6 to 27) as well as long right tails indicating floor effects, par
ticularly for less severe conditions (Pearson correlation of r = -0.87 between mean 
DASH score and skewness). Analysis of variance confirmed the ability of the DASH 
instrument to discriminate between groups of diagnoses of varying severity, but 
post-hoc Tukey analysis identified ten subgroups with substantial overlap. 
CONCLUSIONS Patients with idiopathic arm pain report substantial and highly vari
able upper-extremity dysfunction. The wide variations observed in the DASH scores 
for idiopathic pains and discrete diagnoses are greater than would be expected based 
upon variations in objective pathology and may reflect the strong influence of psy
chological and sociological factors on health status measures. 

Introduction 
Pain is one of the most common complaints in the practice of a hand and upper ex
tremity surgeon12. In some patients the source of the pain is discrete and identifiable, 
and a diagnosis is easily established. In other patients the complaints are more vague 
and diffuse, do not fit anatomical or characteristic patterns, are out of proportion to 
objective findings, and the diagnosis is elusive'310. Pain with few objective findings 
and no clear cause is common in the lower back where some have encouraged use of 
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the diagnostic term idiopathic low back pain". This investigation examines the up
per-extremity specific health status of patients with idiopathic arm pain as compared 
to patients with discrete diagnoses. 

Materials and Methods 
Three thousand eight hundred and eighty-eight patients seen in the practice of one 
of three hand and upper extremity surgeons over a twelve-month period completed 
the Disabilities of the Arm Shoulder and Hand (DASH) Questionnaire12 adequately 
to permit analysis. Three hundred and eight DASH questionnaires with fewer than 
25 completed and interpretable responses were excluded. The treating surgeon ap
plied a diagnosis, but no other demographic or personally identifiable information 
was used. A protocol for analyzing this data was approved by the Human Research 
Committee at our hospital. 

The DASH questionnaire was designed to measure upper extremity specific health-
related quality of life12. It consists of 30 questions with responses on a 5-point Likert 
scale. The questions assess the last week's symptoms (pain, weakness, stiffness, and 
tingling) and functional status (physical, social and psychological aspects of disabil
ity). The scores range from o to 100 with lower scores indicating better health status. 

The DASH questionnaire was considered adequately completed if no more than 
five questions were unanswered. Scores were adjusted for the missing items as de
scribed in the DASH scoring instructions. 

Patients with Idiopathic Pain Complaints 
Four hundred and ninety-six patients (thirteen percent) were diagnosed with idi
opathic arm pain. This involved primarly the thumb or hand in 102 patients, the wrist 
or forearm in 159 patients, the elbow in 75 patients, the shoulder in 70 patients, and 
the entire arm in 126 patients. (Table I) The diagnosis of idiopathic pain signifies that 
the complaints did not fit a characteristic or anatomically meaningful pattern, that 
the exam was normal except for pain and tenderness, and that either the diagnostic 
tests that were available were unremarkable, or that—in the opinion of the treating 
doctor—it was not possible to formulate a useful diagnostic question that an avail
able test might answer. 

Patients with Other Diagnoses 

A discrete diagnosis was considered a unilateral, isolated diagnosis with objective 

signs of pathology that clearly explained all of the patients complaints. One thou

sand, three hundred and seventy-nine patients had one of the following common 

discrete diagnoses: basal joint arthritis of the thumb (88 patients; 2.3%), carpal tunnel 
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Table I Number of patients with common discrete diagnoses and idiopathic pain complaints. 

Condition Number of Participants Percent of Participants 

Entire Sample 3888 100.0 

Arthritis Thumb 88 2.3 

Carpal Tunnel Syndrome 252 6.5 

Contracture Elbow 39 1.0 

Cubital Tunnel Syndrome 45 1.2 

DeQuervain's 70 1.8 

Dupuytren's 48 1.2 

Epicondylitis Lateral 95 2.4 

Fracture Clavicle 25 0.6 

Fracture Distal Radius 164 4.2 

Fracture 5th Metacarpal 51 1.3 

Fracture Radial Head 38 1.0 

Gamekeepers 30 0.8 

Ganglion Wrist 87 2.2 

Laceration 30 0.8 

Mallet Finger 44 1.1 

Pain Thumb 34 0.9 

Pain Hand 68 1.7 

Pain Wrist 159 4-i 

Pain Elbow 75 1.9 

Pain Shoulder 70 1.8 

Pain Arm 126 3.2 

Pain Total 496 12.8 

Rotator Cuff Tendonitis 33 0.8 

Thoracic Outlet Syndrome 24 0.6 

Trigger Finger 49 1.3 

Trigger Thumb 101 2.6 

Trigger Total 150 3.9 

Tumor Finger 30 0.8 

syndrome (252 patients, 6.5%), elbow contracture (39 patients, 1%), cubital tunnel 

syndrome (45 patients, 1.2%), DeQuervain's tenosynovits (70 patients, 1.8%), Du

puytren's contracture (48 patients, 1.2%), lateral epicondylitis (95 patients, 2.4%), 

fracture of the clavicle (25 patients, 0.6%), fracture of the distal radius (164 patients, 

4.2%), fracture of the small finger metacarpal neck (51 patients, 1.3%), fracture of the 
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radial head (38 patients, 1%), gamekeeper's thumb (30 patients, 0.8%), wrist ganglion 
(87 patients, 2.2 percent), simple skin laceration (30 patients, 0.8%), mallet finger 
(44 patients, 1.1 percent), rotator cuff tendonitis (33 patients, 0.8 percent), thoracic 
outlet syndrome (24 patients, o.6%), trigger finger (49 patients, 1.3%), trigger thumb 
(101 patients, 2.6 percent), finger mass (30 patients, 0.8%). (Table I) The remaining 
2013 patients had multiple diagnoses, bilateral diagnoses, or a less common discrete 
diagnosis. 

Analysis 
Histograms were analyzed and the mean, median, standard deviation, minimum, 
maximum, skewness, and kurtosis of the DASH scores for the entire sample and for 
subgroups of discrete diagnoses and subgroups of idiopathic pains were calculated. 
Skewness and kurtosis are measures of deviation from a Gaussian distribution. Skew
ness reflects discrepancies in the length of the right and left tails of the distribution, 
and kurtosis reflects the relative peakedness (positive value) or flatness (negative 
value) of the distribution relative to a Gaussian distribution. A one-way analysis of 
variance (ANOVA) with Tukey post-hoc analysis was used to determine whether 
mean DASH scores for these various diagnoses were significantly different from one 
another (SPSS, Chicago, IL). The Pearson correlation between mean DASH score 
and skewness was measured. 

Results 
Patients with idiopathic complaints of pain had an average DASH score of 36 (range 
0 to 100) indicating substantial self-reported upper-extremity dysfunction. Average 
values for specific areas of idiopathic pain ranged from 31 to 51 (average 38) with 
the more diffuse arm pain having a relatively high average score of 43 (range o to 
96). There was also substantial variation in the scores (average standard deviation 
24, range 20 to 26). 

There was substantial variation in scores for specific diagnoses. The average mini
mum (2; range o to 8) and maximum (86; range 27 to 100) scores cover nearly the 
entire range of the DASH instrument. (Table II) The standard deviation of scores 
for a specific diagnosis averaged 22 points (range 6 to 27 points). This variation is 
far greater than what one would expect based upon variations in pathology. For in
stance, the group of patients with distal radius fractures would be expected to have 
substantial variation based upon the severity of the fracture and the stage of healing, 
but patients with a single isolated trigger finger would expected to have very similar 
DASH scores based on a variable degree of painful snapping and stiffness in a single 
finger, and would not be expected to have scores as high as 80. 
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Table II DASH Scores for common discrete diagnoses and idiopathic pain complaints. 

Group Mean Median Standard Min-Max Skewness Kurtosis 
Deviation (Stand. Err) (Stand. Err.) 

Tumor Finger 

Ganglion Wrist 

Dupuytren's 

Mallet Finger 

Trigger Thumb 

Trigger Finger 

Trigger Total 

Laceration 

Contracture Elbow 

Pain Thumb 

Pain Wrist 

Epicondylitis Lateral 

Cubital Tunnel Syndrome 

Pain Elbow 

Pain Total 

Pain Hand 

Entire Sample 

DeQuervain's 

Arthritis Thumb 

Gamekeeper's 

Carpal Tunnel Syndrome 

Pain Arm 

Fracture 5th Metacarpal 

Rotator Cuff Tendonitis 

Thoracic Outlet Syndrome 

Fracture Radial Head 

Pain Shoulder 

Fracture Distal Radius 

Fracture Clavicle 

6 

1 4 

1 5 

1 8 

2 4 

2 5 

25 

2 9 

3 0 

3 1 

3 2 

34 

3 4 

J6 

36 

36 

37 

37 

38 

38 

39 

43 

4 4 

4 6 

4 9 

5 0 

51 

56 

6 0 

4 

9 

9 

i ; 

2 0 

2 0 

2 0 

1 9 

2 6 

2 8 

2 6 

3 0 

2 9 

3 2 

3 2 

3 0 

3 1 

3 4 

3 2 

38 

37 

4 2 

4 1 

5 0 

48 

4<5 

5 0 

57 

66 

6 

16 

1 8 

14 

1 6 

2 0 

18 

2 4 

2 2 

2 0 

2 1 

2 2 

2 6 

2 3 

2 4 

2 5 

2 5 

2 1 

21 

2 4 

2 3 

26 

2 3 

2 5 

2 6 

2 4 

2 3 

2 7 

2 7 

0-27 1 

O-83 2 

0-75 1 

0-56 

2-70 1 

3-80 1 

2-80 1 

0-78 

2-78 

3-84 

2-98 

2-95 

0-88 

1-85 

0-100 

3-100 

0-100 

0-86 

2-93 

0-98 

2-100 

0-96 

3-92 

8-89 

2-98 

8-98 

6-94 

0-100 

4-100 

66 (.43) 3 

04 ( 

78 ( 

85 ( 

05 ( 

13 ( 

13 ( 

72 ( 
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86 ( 

76 ( 

76 ( 

69 ( 

39 ( 

58 ( 

77 ( 

53 ( 

58 ( 

62 ( 

77 ( 

34 ( 

16 ( 

30 ( 

01 ( 

08 ( 

42 ( 

15 ( 

15 ( 

46 ( 

26) 5 

34) 2 

3 6 ) 

3 4 ) 

2 4 ) 

2 0 ) 

43) -

3 8 ) 

4 0 ) 

19) -

25) -

35) -

2 8 ) 

1 1 ) 

29) -

0 4 ) 

2 9 ) 

2 6 ) 

4 3 ) 

15) -

22) -1 

3 3 ) 

4 l ) -1 

47) " 

3 8 ) 

2 9 ) 

1 9 ) 

4 6 ) 

14 (.83) 

28 ( 

81 ( 

12 ( 

73 ( 

65 ( 

77 ( 

78 ( 

03 ( 

30 ( 

01 ( 

14 ( 

60 ( 

75 ( 

58 ( 

13 ( 

67 ( 

12 ( 

37 ( 

70 ( 

77 ( 

23 ( 

80 ( 

34 ( 

51 ( 

74 ( 

72 ( 

97 ( 

76 ( 

5 1 ) 

6 7 ) 

7 0 ) 

6 7 ) 

4 8 ) 

3 9 ) 

8 3 ) 

7 4 ) 

7 9 ) 

3 8 ) 

4 9 ) 

7 0 ) 

5 5 ) 

2 2 ) 

5 8 ) 

0 8 ) 

57) 

5 1 ) 

8 3 ) 

3 1 ) 

43) 

66) 

8 0 ) 

9 2 ) 

75) 

57) 

38) 

9 0 ) 

Analysis of variance confirmed the ability of the DASH instrument to discriminate 

between groups of diagnoses of varying severity (F = 16.1, P < 0.001). The post hoc Tukey 

analysis identified ten subgroups of diagnoses that are significantly different from one 

another; however, there was substantial overlap between these subgroups (Table III). 
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The histograms exhibited long right tails, particularly for the less severe conditions 
(average skewness 0.65, range -0.46 to 2.04). There was a strong correlation (Pearson; 
r = -0.87) between the mean DASH score and the skewness of the distribution of 
scores. This indicates that the DASH instrument is better suited to the evaluation 
of more severe conditions and has substantial ceiling effects with less severe con
ditions. In other words, it is less well-suited to the measurement of differences in 
upper extremity specific health status for less severe conditions because the relative 
prevalence of scores reflecting minimal disability prevents a Gaussian distribution 
(the scores tend to bunch up towards the maximum score rather than forming an 
even distribution). 

Discussion 
Complaints of pain without objective explanation are common and have a substantial 
effect on upper-extremity specific health status. In fact, health status in the arm ap
pears to be strongly associated with how painful a condition is. While acute fractures 
accounted for some of the worst average DASH scores in this study, the scores did 
not otherwise seems to depend upon objective findings of upper limb dysfunction 
or identifiable pathology. This lack of correlation between objective signs of disease 
and subjective perception of disability has been noted in other areas13,14. 

This represents a substantial challenge to the hand and upper limb surgeon, be
cause complaints of pain without objective findings can be difficult to diagnose and 
treat effectively1,2,4,10,15, l6. It is also very frustrating for the patient who is experiencing 
pain and dysfunction that has no clear source and no specific treatment. Patients and 
doctors alike can find it difficult to accept the absence of a discrete diagnosis4. 

On the other hand, both diagnoses and treatments have the potential for harm. For 
instance, diagnoses such as carpal tunnel syndrome, thoracic outlet syndrome, reflect 
sympathetic dystrophy, tendonitis, and fibromyalgia are imprecisely and inconsist
ently applied and have implications that can affect employment, legal issues'6, and a 
patient's self-image and understanding of their illness. An imprecise diagnosis may 
lead to an unnecessary intervention with the potential for adverse consequences17. It 
may also encourage the patient to focus on the suspected underlying disease process 
rather than adapting to and managing the symptoms18. 

The prevalence of unexplained pain complaints in the upper limb is well recog
nized1,2,5,710,15,l6,19,2°. The situation is similar to headaches21 and back pain11, bothof 
which are extremely common and poorly understood, but not typically reflective of 
a concerning pathological process. Uncertainty regarding the source of upper limb 
pain implies the absence of concerning findings and the recognition that arm pain 
is not always reflective of an underlying injury or problem that is going untreated4, 

'. Idiopathic arm pain should be a reassuring diagnosis. 

74 



IDIOPATHIC ARM PAIN 

Table III Analysis of Variance. Significantly Different Groups with Tukey Post-Hoc Analysis 
(p < o.ooi). 

Diagnosis 1 2 3 4 5 6 7 8 9 10 

Tumor Finger 

Ganglion Wrist 

Dupuytren's 

Mallet Finger 

Trigger Thumb 

Trigger Finger 

Trigger Total 

Laceration 

Contracture Elbow 

Pain Thumb 

Pain Wrist 

Epicondylitis Lateral 

Cubital Tunnel Syndrome 

Pain Elbow 

1 

Pain Total 

Pain Hand 

Entire Sample 

DeQuervain's 

Arthritis Thumb 

Gamekeeper's 

Carpal Tunnel Syndrome 

Pain Arm 

Fracture 5th Metacarpal 

Rotator Cuff Tendonitis 

Thoracic Outlet Syndrome 

Fracture Radial Head 

Pain Shoulder 

Fracture Distal Radius 

Fracture Clavicle 

Periodic observation over time may be the best management as it reinforces this 
reassurance and ensures that specific diagnoses are not overlooked4. Diagnostic tests 
should be used with care as the likelihood ratios for a test (arguably one of the best 
measures of the clinical usefulness of a test) are greatly diminished when the prob-
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ability of the patient having a specific diagnosis that is detectable with the test is 
very low based upon the history and physical examination22 24. In other words, the 
indiscriminate use of diagnostic tests in the setting of vague, diffuse idiopathic pain 
will be unlikely to yield useful information, and may lead to inaccurate diagnoses 
and unnecessary treatments. 

The wide variation in DASH scores for specific diagnoses and the substantial dys
function in the absence of objective findings noted in this investigation may reflect 
the strong influence of psychological and sociological factors on this health status 
measure. This influence is most notable for less severe conditions. While average 
DASH scores are able to discriminate somewhat between various diagnoses, the 
individual scores for each patient may be strongly influenced by psychological and 
sociological factors. Studies have suggested that patients with unexplained muscu
loskeletal pain may feel a lack of support from co-workers or supervisors9, high work 
demands or stress5,25, dissatisfaction with status or pay26, and anger at their employer7. 
Non-work-related stress5 and personality factors such as a tendency to somatize27 

may also be important. Additional study of psychological and sociological factors 
may improve our understanding of upper limb pain and its management, particularly 
in the absence of objective dysfunction. 

Nonspecific, unexplained, idiopathic arm pains are common in hand surgical 
practice. Surgeons should be comfortable using this non-specific diagnosis, which 
is reassuring and neutral. Diagnostic measures should be used with great care in 
this setting as it can be difficult to interpret the findings and correlate them with 
uncharacteristic complaints. Serial observation and time are often the most useful 
diagnostic measures. Supportive treatment may also need to address psychosocial 
factors. 
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Chapter 6 

Psychological Factors in Idiopathic Arm Pain 

Abstract 
BACKGROUND Psychological and personality factors may be as important, or more 
important than pathological processes in the experience of pain, particularly in pa
tients whose pain has a vague or uncertain source. 

METHODS Validated measures of psychological factors were used to prospectively 
evaluate fifty-five patients with a single discrete pain complaint and fifty-one pa
tients with vague, diffuse idiopathic arm pain. Pain was assessed using io-point 
Likert scales. The Pain Anxiety Symptoms Scale, the Pain Catastrophizing Scale, the 
Wahler Physical Symptom Inventory, the Body Consciousness Questionnaire, and 
the Multidimensional Health Locus of Control Scale. 

RESULTS Patients with idiopathic arm pain report their pain as more severe (greater 
pain at rest [p = 0.02] and pain with repeated movements [p = 0.01]), they exhibit 
higher levels of cognitive anxiety (p = 0.008), they demonstrate greater helplessness 
(p = 0.002), pain magnification (p = 0.007), a n d overall catastrophic coping mecha
nisms (p = 0.005) for dealing with pain, and they show a tendency for increased 
somatic complaining (p = 0.07). A multiple logistic regression model identified the 
total score on the Pain Catastrophizing Scale as the sole predictor of idiopathic pain 
complaints. 

CONCLUSIONS Pain complaints without a clear physical cause are common and 
frustrating for patients and physicians. Awareness of the psychological factors associ
ated with idiopathic arm pain may lead to more effective interventions intended to 
improve coping mechanisms, while at the same time limiting the use of meddlesome 
and potentially harmful diagnoses and treatments. 

Introduction 
Psychological and personality factors may be as important, or more important than 
pathological processes in the experience of pain, particularly in patients whose pain 
has a vague or uncertain source116. Patients with these vague and diffuse complaints 
of upper limb pain are common in hand surgical practice17, l8. It can be difficult to 
make a specific diagnosis in the absence of objective findings and therefore specific 
and effective treatment is elusive3,12,19,20. This can be frustrating for both patient and 
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physician, particularly when patients are anxious about their symptoms. Patients with 
such idiopathic upper limb pains may have relatively maladaptive psychological fac
tors and personality traits that contribute to disability related to somatic complaints35-
7,8,10-12,15, i6,20 23 \Ye tested the hypothesis that patients with pain with a discrete and 
easily identified cause would differ from patients with vague, diffuse pain with no 
clear source (idiopathic pain) when evaluated with validated measures of several 
psychological factors including pain anxiety, catastrophizing, tendency for somatic 
complaints, body consciousness, and locus of control. 

Methods 
Our Human Research Committee approved a prospective protocol for the compari
son of psychological factors in patients with discrete and idiopathic pain complaints. 
On the basis of a single initial routine office evaluation in the practice of one of 
three hand surgeons, patients were classified by the treating surgeon into one of the 
following three groups based upon clinical impression: l) patients with a single, 
discrete, identifiable cause for their upper limb pain for which all the symptoms and 
signs are consistent, and the treating physician is very confident about the diagnosis 
(discrete pain cohort); 2) patients with vague, diffuse complaints and inconsistent 
findings on examination, in whom the physician is very uncertain about the cause 
of the pain (idiopathic pain cohort); and 3) patients intermediate between these two 
groups. Patients with discrete pain and idiopathic pain rated the severity of their pain 
and completed the same battery of five psychological questionnaires. Patients with 
intermediate presentations were excluded. Patients with prior operative treatment 
were also excluded. One hundred and seven patients (55 with discrete pain and 51 
with idiopathic pain) were enrolled. 

This investigation focuses on the initial impression of the treating physician—the 
distinction of patients into these three groups was based upon the initial office visit 
alone without regard to subsequent visits or diagnostic tests. Patients in the discrete 
pain group were patients in whom the physician was extremely confident of the 
diagnosis based upon interview and examination alone. Patients in the vague pain 
group were patients in whom the pain was so diffuse, vague, and/or extreme that 
there was no single pathological or anatomical process that could account for all 
of the symptoms or their severity. Patients with vague pain were felt to have such 
non-characteristic presentations that no diagnostic tests would be able to explain the 
entire clinical presentation. Any patient not fitting these two extreme categories was 
considered intermediate and was excluded. 

The diagnoses of the patients recruited into the discrete pain included 11 patients 
with trapeziometacarpal osteoarthritis, 13 with deQuervain's tenosynovitis, 23 with a 
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single trigger digit, 4 with carpal tunnel syndrome, and 4 with lateral epicondylitis. 
There were 22 men (39%) and 34 women in the discrete pain cohort and 14 men 
(27%) and 37 women in the idiopathic pain cohort (p = 0.20). The average age (± 
standard deviation) of patients in the discrete pain cohort and the idiopathic pain 
cohort were 55 ± 15 years (range 28 to 82 years) and 41 ± 15 years (range 22 to 86 
years) respectively (p < 0.001). 

Thirty-one patients in the discrete pain cohort worked full-time, 5 worked part-
time, 3 were homemakers, 11 were retired, 1 was unemployed and able to work, 1 
was unemployed and unable to work, and one reported his work status as "other." 
In the idiopathic pain cohort, 30 patients worked full-time, 7 worked part-time, 
3 were homemakers, 5 were retired, 2 were unemployed but able to work, 2 were 
unemployed and unable to work and 3 reported their work status as "other" (No 
significant differences). 

The idiopathic pain cohort contained significantly more single individuals (19 
vs. 9, p = 0.02) and the discrete pain cohort had significantly more married indi
viduals (36 vs. 19, p = 0.01). The number of patients (discrete vs. idiopathic) living 
with a partner (3 vs. 6), separated/divorced (6 vs. 4) and widowed (2 vs. 3) did not 
differ significantly between cohorts. The cohorts proved comparable with respect 
to race. The discrete pain cohort contained 50 individuals who reported their race 
as white—not of Hispanic origin, 2 identified themselves as African Americans, 3 
were Asian or Pacific islander and 1 was American Indian or Alaskan Native. The 
idiopathic cohort had 46 white, 2 African American, 1 Asian or Pacific islander, and 
1 Hispanic patient. The cohorts (discrete vs. idiopathic) also reported having similar 
levels of education (16.0 ± 3.0 years vs. 15.7 ± 2.9 years). 

Patients in the idiopathic pain cohort saw an average of 1.76 ± 1.69 doctors before 
presenting to one of us, whereas the discrete pain cohort saw an average of 0.84 ± 0.71 
doctors (p < 0.001). Nineteen patients had been offered disputable "non-specific" 
diagnoses including carpal tunnel syndrome unverified by electrophysiologial testing 
(7 patients), repetitive strain injury (5 patients), tendonitis (4 patients), fibromyalgia 
(3 patients), and thoracic outlet syndrome (1 patient) prior to presentation to us. 

Psychiatric comorbidity (defined as a history of a psychiatric disorder, or current 
psychiatric medication) was present in 7 of 56 (12.5%) patients in the discrete pain 
cohort and 14 of 51 (27.5%) patients in the idiopathic pain cohort (p = 0.10). 

Measures. 

PAIN SCALE 
Pain was assessed using 10-point Likert scales with 1 representing no pain and 10 

representing the worst pain ever. Patients rated their pain in general, their worst pain, 
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their pain at rest, their pain when lifting a heavy object, their pain with repeated 

movements and their pain at night. 

PAIN ANXIETY SYMPTOMS SCALE (PASS) 

The PASS is a validated, 40-question inventory designed to assess anxiety about 
pain14. Its four 10-item subscales are reliable measures of differentiable aspects of 
pain anxiety: 1) cognitive anxiety (PASS-CA), 2) fear of pain (PASS-FP), 3) escape 
and avoidance (PASS-EA), and 4) physiological anxiety (PASS-PA). The PASS-CA 
subscale evaluates symptoms such as inability to concentrate and experiencing un
wanted thoughts when the patient is in pain. The PASS-FP subscale measures the 
frequency of thoughts provoking fear and a profound dread of negative consequences 
when the patient is in pain. The PASS-EA subscale rates the frequency of behaviors 
aimed at minimizing the severity and duration of pain. Lastly, the PASS-PA meas
ures the patients' physical response to pain--becoming sweating or feeling dizzy, 
for example. Using a 6-point rating system with 0 corresponding to "never" and 5 
representing "always," scores range from 0 to 50 on each subscale. Additionally, a 
combined total PASS score (range 0 to 200) has proved useful in the evaluation of 
generalized pain anxiety25. Means and standard deviations calculated from a series 
of 180 multidisciplinary pain practice patients have been published: PASS-CA 26.02 
± 12.47, PASS-FP 22.64 ± 11-32» PASS-EA 26.88 ± 9.88, PASS-PA 18.70 ± 12.37 and 
total PASS 94.24 ± 39.1625. 

PAIN CATASTROPHIZING SCALE (PCS) 

To determine the extent to which patients cope with their pain by catastrophiz-
ing—i.e., cognitive activities that exacerbate the fearful aspects of their pain experi
ence—subjects completed the PCS26. The PCS is a validated scale that measures three 
components of pain catastrophizing: rumination, magnification, and helplessness26, 

27. Rumination, the tendency to regurgitate thoughts about pain and relive painful 
experiences, is measured by a 4-question subscale. The 3-question magnification 
subscale describes the inclination to "make a mountain out of a molehill" or to 
believe that pain represents an undiagnosed serious or worsening problem. Lastly, 
helplessness, an inability to mitigate pain symptoms or a submission to pain, is as
sessed using a 6-question subscale. Questions are scored on 5-point system with 0 
referring to "not at all" and 4 meaning "all of the time." Ranges for each subscale vary: 
rumination (range 0 to 16), magnification (range 0 to 12) and helplessness (range 0 
to 24). In addition, a combined total PCS score (range o to 52) has proven effective 
in the assessment of generalized coping strategies26. Data have been published for 
two populations, a community sample (n = 215) and a pain clinic outpatient sample 
(n = 60)28. Means and standard deviations for the community sample are rumination 
5.89 ± 4.15, magnification 3.2 ± 2.45, helplessness 4.78 ± 4.67 and total PCS 13.87 ± 
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10.11. The averages from the pain clinic are appreciably higher: magnification 4.58 

± 2.54, rumination 9.02 ± 3.34, helplessness 8.65 ± 5.2, total PCS 22.25 ± 10.16. 
WAHLER PHYSICAL SYMPTOM INVENTORY (wPSl) 

The WPSI is widely used to measure the frequency of somatic complaints and has 
acceptable internal consistency and validity29. For the purposes of this study, it is 
useful because its "score is based exclusively on somatic complaints without an ad
mixture of emotional and mood symptoms such as worry, anxiety and depression"29. 
To evaluate the occurrence and intensity of patient complaints of general physical 
symptoms, the WPSI uses a 42-question format and a 6-point rating system with 0 
representing a symptom occurrence rate of "almost never" and with 5 correspond
ing to the patient experiencing the selected symptom "nearly every day." The final 
WPSI score, ranging from 0.0 to 5.0, is an average of individual responses. Wahler 
reported norms based on 111 male college students (0.56 ± 0.17), 134 female college 
students (0.66 ± 0.15), 236 male psychiatric outpatients (0.99 ± 0.56) and 317 female 
psychiatric outpatients (1.49 ± 0.69)29. 

BODY CONSCIOUSNESS QUESTIONNAIRE (BCQ) 

The BCQ, a validated instrument demonstrating satisfactory test-retest reliability, has 
three subscales.'0 Of special interest to us was 5-question Private Body Conscious
ness (PRBC) subscale, which assesses attention to internal physical sensations, e.g., 
dry mouth, hunger and body temperature. Questions are rated on a 6-point scale 
with o representing an "extremely uncharacteristic" quality and 5 representing an 
"extremely characteristic" quality. PRBC scores range from o to 25. Gender specific 
societal norms based on 275 men and 353 women have been reported: men (11.7 ± 
3.0) and women (12 ± 3.3).30 

MULTIDIMENSIONAL HEALTH LOCUS OF CONTROL (MHLC) SCALE 

Locus of control was measured with the MHLC scale. This 18-item measure as
sesses three dimensions of perceived control over health: 1) internal, 2) powerful 
others, and 3) chance." Patients who score high on the MHLC internal (IHLC) scale 
demonstrate personal responsibility for their health. Those who score high on the 
powerful others (PHLC) scale are likely to rely on others, e.g., their doctor, to control 
their health. Lastly, those who report a locus of control due to chance (CHLC) are 
not likely to rely on their own actions or the actions of a doctor to cure their pain 
because they believe that their health is a matter of chance. The MHLC is scored 
on a 6-point scale with 1 representing "strongly disagree" and 6 corresponding to 
"strongly agree." Each dimension consists of 6 questions with scores ranging from 
6 to 36. Means and standard deviations have been reported for normal population 
data gathered from people waiting at a metropolitan airport: IHLC 25.1 ± 4.9, CHLC 
(15.6 ± 5.8) and PHLC (20.0 ± 5.2)." 
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Table I Pain complaint scores for patients with idiopathic pain and those with discrete pain 

Pain Complaints 

Pain with repeated movements 

Pain at rest 

Pain at night 

Pain in general 

Pain when lifting a heavy object 

Severity of their worst pain 

Pain Complaint 

Idiopathic 
Pain Cohort 

6.8 ±2.6 

4.1 ± 2.6 

4.9 ± 2.8 

5-3 ±2-4 

5.9 ±2.8 

7.3 ±2.1 

Scores* (points) 

Discrete Pain 
Cohort 

5.2 ± 2.8 

3.0 ±2.4 

3.9 ± 2.8 

4.4 ±2.5 

5.4 ± 3.2 

6.3 ±2.7 

P Value 

0.01 

0.02 

0.06 

0.10 

0.34 

0.48 

*The data are given as the mean and the standard deviation. 

Statistical Analysis 
A power analysis was performed based upon the PRBC subscale of the BCQ. Previ
ous studies suggest that the mean and standard deviation of the PRBC subscale in 
the general population are approximately 12 and 3 points, respectively30. To detect a 
cohort difference of one-fourth of a standard deviation—judged to be the smallest 
clinically important difference—at an alpha of 0.05 and a power of 80%, we estimated 
the need for a minimum of 24 patients in each cohort. 

Commercial software was used for analysis (SPSS Inc., Chicago, 111). Fisher's Exact 
test and was used to compare dichotomous variables. Student's t-test and the Mann-
Whitney test were used to compare continuous variables. A multiple stepwise logistic 
regression model using the backward elimination algorithm was used to account for 
potential confounding among the various psychological measures. Factors associated 
with differences between cohorts that were at or below a significance level of p < 0.075 
during univariate analysis were included as covariates in the model. 

Results 
Univariate Analyses 
Patients with idiopathic pain had more extreme pain complaints than patients with 
discrete pain. Patients with idiopathic pain reported significantly more pain with 
repeated movements (6.8 ± 2.6 vs. 5.2 ± 2.8, p = 0.01) and pain at rest (4.1 ± 2.6 vs. 
3.0 ± 2.4, p = 0.02) than discrete pain patients. The differences for pain at night (4.9 
± 2.8 vs. 3.9 ± 2.8, p = 0.06) and pain in general (5.3 ± 2.4 vs. 4.4 ± 2.5, p = 0.10) 
showed trends towards statistical significance. Patients reported similar amounts of 
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Table II Pain anxiety scores for patients with idiopathic pain and those with discrete pain 

Pain Anxiety Scores* (points) 

Pain Anxiety Idiopathic Discrete Pain P Value 

Pain Cohort Cohort 

Cognitive pain anxiety 21.7110.1 16.8 ± 8.7 0.008 

Fear of pain anxiety 14.4 ± 8.1 11.8 + 6.8 0.07 

Overall pain anxiety 69.2129.0 59.3125.9 0.07 

Physiological anxiety 11.1 ±8.4 9 .818.2 0.43 

Pain-escaping behavior 22.217.5 21.018.7 0.47 

*The data are given as the mean and the standard deviation. 

pain when lifting a heavy object (5.9 ± 2.8 vs. 5.4 ± 3.2, p = 0.34) and severity of their 
worst pain (7.3 ± 2.1 vs. 6.3 ± 2.7, p = 0.48). 

Patients with idiopathic pain had greater anxiety about their pain than patients 
with discrete pain. Using the PASS instrument, patients with idiopathic pain had 
significantly greater cognitive anxiety (21.7 ± 10.1 vs. 16.8 ± 8.7, p = 0.008), and 
nearly significantly greater fear of pain (14.4! 8.1 vs. 11.8 ± 6.8, p = 0.07) and overall 
pain anxiety (69.2 ± 29.0 vs. 59.3 ± 25.9, p = 0.07) than patients with discrete pain. 
The differences in physiological anxiety (11.1 ± 8.4 vs. 9.8 ± 8.2, p = 0.43) and pain 
escaping behavior (22.2 ± 7.5 vs. 21.0 ± 8.7, p = 0.47) were not significant. 

Patients with idiopathic pain had less adaptive personality traits than patients with 
discrete pain. Patients with idiopathic pain (8.2 ± 5.5) demonstrated significantly 
greater helplessness (p = 0.002) than patients with discrete pain (5.1 ± 4.6). Idiopathic 
pain patients also scored significantly higher on the pain magnification subscale (4.5 
± 3.3 vs. 2.8 ± 2.7, p = 0.007) a n d on the total combined PCS score (20.4 ±11.7 vs. 
14.0 ± 11.3, p = 0.005). The difference observed on the rumination subscale (7.7 ±4.5 
vs. 6.1 ± 4.9, p = 0.08) was nearly significant. 

There was nearly significantly greater somatic complaining in patients with idi
opathic pain as measured by the WPSI (1.11 ± 0.56 vs. 0.93 ± 0.49; p = 0.07). 
The average scores on the PRBC scale (idiopathic pain, 14.1 ± 5.0; discrete pain 
cohort, 14.7 ± 5.8) were not significantly different (p = 0.55). 

The idiopathic pain cohort scored higher on the IHLC (25.1 ± 4.8 vs. 23.8 ± 4.5, 
p = 0.17) and CHLC (16.4 ± 4.9 vs. 14.9 + 4.8, p = 0.11) whereas the discrete pain 
cohort scored higher on the PHLC subscale (16.0 ± 5.8 vs. 17.9 ± 5.4, p = 0.08). All 
of these differences failed to reach statistical significance. 
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Score*( 

Idiopathic 
Pain Cohort 

8.2 ± 5 . 5 

4-5 ± 3 - 3 

7-7 ± 4 - 5 

20.4 ± 1 1 . 7 

l . l l + 0.56 

14.1 ± 5.0 

25.1 ± 4 . 8 

16.4 ± 4.9 

16.0 ± 5.8 

points) 

Discrete Pain 
Cohort 

5.1 ± 4 . 6 

2.8 ± 2.7 

6.1 ± 4.9 

14.0 + 11.3 

0.93 ± 0.49 

14-7 + 5-8 

23.8 + 4.5 

14.9 ± 4.8 

17-9 ± 5-4 

PValu 

0.002 

0.007 

0.08 

0.005 

0.07 

0.55 

0.17 

0.11 

0.08 

Table III Personality trait scores for patients with idiopathic pain and those with discrete pain 

Personality Trait Measure 

Pain Catastrophizing Scale 

Helplessness subscale 

Pain-magnification subscale 

Rumination subscale 

Total Pain Catastrophizing score 

Wahler Physical Symptom Inventory score 

Private Body Consciousness subscale 

Multidimensional Health Locus of Control Scale 

"Internal Control" subscale 

"Chance" subscale 

"Powerful Others" subscale 

*The data are given as the mean and the standard deviation. 

Multivariate Analysis 
Eight covariates were identified that met the criteria for inclusion in the logistic 
regression model: overall PASS, PASS-CA, PASS-FP, combined total PCS, PCS 
magnification, PCS Rumination, PCS helplessness and WPSI. The regression model 
identified combined total PCS score as the sole predictor of which cohort a patient 
would belong (p = 0.008). This model was used to determine a patients probability 
of belonging to each cohort. A total PCS score of o corresponds to a 25% probability 
of being in the idiopathic pain cohort, a score of 10 a 40% probability, a score of 20 a 
50% probability, a score of 30 a 65% probability, and a score of 40 a 75% probability 
of being in the idiopathic pain cohort. 

Discussion 

Most of the common causes of upper limb pain—such as DeQuervains tenosynovitis, 
trapeziometacarpal osteoarthritis, and trigger finger—are easily diagnosed, usually 
based upon interview and physical examination alone. Many patients have com
plaints of pain that are diffuse, vague, and non-specific320. These patients represent 
diagnostic and treatment dilemmas. While desperate patients and desperate surgeons 
crave a specific diagnosis, such diagnoses may affect employment, insurance, and 
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lawsuits, and may lead to operative procedures or other potentially harmful treat
ments. When patients complain of diffuse pain with few objective findings, doctors 
should be honest with themselves and with their patients and refer to such pains as 
idiopathic19 or non-specific20. 

This investigation noted several differences in the psychological characteristics of 
patients with idiopathic as compared to discrete pain. Patients with idiopathic arm 
pain report their pain as more severe, they exhibit higher levels of cognitive anxiety 
and fear of pain, they demonstrate more helplessness, magnification and overall 
catastrophic coping mechanisms for dealing with pain and they show a tendency 
for increased somatic complaining. The tendency to react to pain by perceiving pro
gressively worse and worse outcomes to a specific worry (catastrophizing) was the 
strongest single factor in our investigation. Catastrophizing is commonly associated 
with pain disorders and is related to anxiety and neuroticism, but is somewhat inde
pendent of depression22. 

It is notable that the patients with discrete pain had substantially greater somatic 
complaints than college students, with scores resembling those of psychiatric out
patients29. Not all patients with discrete causes of upper limb pain come to the doc
tor and there may be some differences between those that seek attention and those 
that cope on their own. In this regard, the patients in our discrete pain cohort do 
not represent the average person with a discrete source of arm pain, but rather the 
average patient with a discrete source of arm pain that brings their complaints to the 
doctor. For this reason, the observed differences between patients that present with 
idiopathic and discrete pain may be less pronounced than the differences between 
patients that present to the doctor with idiopathic pain and the average person with 
a discrete source of arm pain in society in general. 

Pain complaints that do not fit characteristic disease patterns, do not follow ana
tomical distributions, and are associated with no objective signs of disease or dys
function are best considered as idiopathic pain in preference to more specific but 
non-verifiable diagnoses (such as fibromyalgia, repetitive strain injury, etc) that have 
been invented by doctors in attempts to help manage these problems, but carry im
portant negative connotations that may do more harm than good. 

The term idiopathic makes no judgment on the proportion of the pain that is 
physical (organic) and the proportion that is psychological (functional)19. While 
both purely physical and purely psychogenic pain are observed, the experience of 
pain usually reflects the interaction of physical and psychological factors2. While it 
might be suggested that idiopathic arm pains may represent somatic representations 
of psychological distress (psychosomatic) or a heightened sensitivity to bodily sen
sations, the major factor in this study of idiopathic arm pains was the poor coping 
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mechanisms of the patients with idiopathic complaints of pain. Regardless of the 
source of the pains, these patients struggle to adapt to and manage them. 

Syndromes and terms invented by physicians that are trying to understand these 
problems are often provocative and misleading, and have limited scientific support 
(e.g. repetitive strain injury23, fibromyalgia32", etc.). Such terms may affect a patient's 
perception of his or her illness, often in a negative way (e.g., "My pain means that 
I am injuring myself"). These terms may also imply an understanding of etiology 
where such understanding is very poor. For example, use of the term fibromyalgia 
to refer to chronic multifocal idiopathic pain suggests some relationship to muscles 
or fibrous tissues where the true source of these pains remains unknown. Diagnoses 
and terms may be influential in other aspects of a patients life such as work, insur
ance, and legal issues. Finally diagnoses are usually linked to treatment. For instance, 
a desperate patient diagnosed with carpal tunnel syndrome may eventually request 
carpal tunnel release. In the absence of true compression of the median nerve at the 
carpal tunnel, such operative intervention can only do harm34. 

The treatment of patients with idiopathic arm pain can be very frustrating for 
both patient and doctor. Although it may be impossible to definitively diagnose and 
specifically treat vague, diffuse, idiopathic pains of the upper extremity, the physician 
can help patients manage their symptoms through reassurance and support3' '9. Since 
the diagnosis is elusive and specific treatments unavailable, it is important to place 
the focus of management on adapting to and coping with pain symptoms. Physicians 
should be aware that psychological factors limiting appropriate coping mechanisms 
may be the primary reason that the patient is seeking help. History documents the 
power of "medical suggestion"—we can create illnesses and encourage illness be
havior by the way that we react to our patients2' »• "• '4. In the absence of objective 
evidence of concerning pathology, physicians should offer reassurance and the most 
positive, optimistic, and adaptive interpretation of the illness that is consistent with 
the patient's complaints in order to help the patient be as happy, comfortable, and 
functional as possible. Regular office visits can help reassure the patient that nothing 
serious or specifically treatable is being overlooked and that the physician is devoted 
to the patient's well being in spite of the inability to diagnose or treat the problem3. 
Individuals who primarily demonstrate anxiety and maladaptive coping mechanisms 
when in pain may be responsive to relaxation training and cognitive behavioral 
therapy35 39. Cognitive behavioral therapy maybe beneficial in teaching the patients 
the difference between discomfort and pain, and that they have the ability to control 
their response to both external and internal stimuli. Unfortunately, it is difficult to of
fer these facets of treatment to patients without them taking offense and thinking that 
the surgeon is belittling their complaints—"You think it's all in my head." Nonetheless 
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an honest assessment of the uncertainty of the diagnosis and the influence of psycho

logical factors may help the patient's other physicians to address these issues. 
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Chapter 7 

Self-Reported Upper Extremity Health Status Correlates 

with Depression 

Abstract 

BACKGROUND The Disabilities of the Arm, Shoulder, and Hand (DASH) question
naire is the most widely used upper extremity-specific health status measure. DASH 
scores often demonstrate greater variability than would be expected based upon 
objective pathology. This variability may be related to psychosocial factors. This 
study investigated the correlation between DASH scores and psychological factors 
for specific diagnoses with relatively limited variation in objective pathology. 
METHOD Two-hundred-thirty-five patients with a single, common, discrete hand 
problem known to have limited variations in objective pathology completed the 
DASH, the Eysenck Personality Questionnaires-Revised (EPQ-R) to assess neuroti-
cism, the Center for Epidemiological Studies-Depression (CES-D) scale to quantify 
depressive symptoms, and the Pain Anxiety Symptoms Scale (PASS). There were 
45 patients with carpal tunnel syndrome, 71 with a single trigger finger, 44 with de 
Quervain's tenosynovitis, 48 with lateral elbow pain, and 27 patients evaluated six 
weeks after a non-operatively treated fracture of the distal radius fracture. Two-way 
analysis of covariance and regression were applied to determine relationships be
tween psychosocial factors and DASH scores. 

RESULTS A significant positive correlation between DASH scores and depression 
was noted for all diagnoses (r between 0.38 and 0.52, all p < 0.05). DASH scores also 
correlated with pain anxiety for 4 of 5 diagnoses (carpal tunnel syndrome: r = 0.40, 
de Quervain's tendonitis: r = 0.46; lateral elbow pain: r = 0.42; and trigger finger: 
r = 0.24, all p < 0.05). DASH scores were not correlated with neuroticism for any 
diagnosis. The ANCOVA analysis revealed a highly significant effect of depression 
(CES-D score) on DASH for all diagnoses. Multivariate analysis indicated that both 
CES-D (F = 62.68, p < 0.0001) and gender (F = 11.36, p < 0.001) were independent 
predictors of higher DASH scores. 

CONCLUSIONS Self-reported upper extremity specific health status as measured by 
the DASH correlates with depression and pain anxiety but not neuroticism. These 
data support the contention that psychosocial factors have a strong influence on 
health status measures. 
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Introduction 
The Disabilities of Arm, Shoulder and Hand (DASH)1 questionnaire is the most 
widely used upper-extremity specific outcome instrument1. The wide variations ob
served in DASH scores for patients with specific conditions is difficult to explain 
on the basis of variations in objective pathology alone'. Furthermore, pain in the 
absence of objective dysfunction can be as disabling as conditions causing obvious 
impairment'. Psychological factors such as pain anxiety (a mental state of perceived 
danger that is provoked by the experience or anticipation of pain)4 and pain cata-
strophizing5 7 (a maladaptive coping mechanism through which patients cognitively 
address their pain thereby intensifying the fearful aspects of the experience of pain), 
have been associated with such nonspecific or idiopathic arm pain8. 

Neuroticism, sometimes called trait negative affect or emotionality, is the stable 
tendency toward negative mood, negative self-concept, distress and dissatisfaction9. 
Neuroticism is a personality trait that has been linked with self-reported physical 
symptoms in a number of populations10. The trait has been correlated with reporting 
several common health complaints (stomachaches, joint pain, etc.)9,1'. Other studies 
found that neuroticism was linked to reporting symptoms with no physiological basis in 
people with colds12; among people with major depression, neuroticism helped explain 
discrepancies between self- and observer-reported depression symptom severity13. 

In this study we tested the hypothesis that, accounting for the influence of depres
sion and anxiety, the personality trait of neuroticism correlates with DASH scores. 

Methods 
Patients presenting for the treatment of carpal tunnel syndrome, unilateral de Quer-
vain's tendonitis, a single trigger finger, unilateral lateral elbow pain, or at the six-week 
point during recovery from a fracture of the distal radius treated non-operatively 
were identified and invited to participate by their treating physician in the office set
ting. Patients with multiple diagnoses and those in whom the diagnosis was ques
tionable were excluded. The study was performed using a protocol approved by our 
Human Research Committee. Informed consent was obtained from each patient. 

Patients 
Two-hundred and thirty-five patients were enrolled: 45 with carpal tunnel syndrome; 
44 with de Quervain's tendonitis; 48 with lateral elbow pain; 71 with a single trigger 
finger; and 27 recovering from a distal radius fracture treated nonoperatively The 
demographics of each cohort were comparable overall, with the exception of some 
variability in the average age (Table I). Of the 235 patients, 59 (25%) were male and 
176 were female. Gender was comparable among the cohorts (x2 = 4-37 on 4 df, 
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Table I Demographic characteristics of the five study groups. 
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is Ĵ- n-i co m 

is m 

NO Tf \D 

NO Q\ i n ,_, 

00 M iH ,^-

SO ^ ' M 

^ in m 
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p = 0.36). Age differed significantly between cohorts (F = 13.87 on 4 df, p < 0.01): 
patients with a diagnosis of trigger finger or distal radius were significantly older 
on average. The average age (± SD) of all patients was 52.2 ± 17.8 years (range 21 to 
86 years). Work status (x2 = 25.82 on 20 df, p = 0.17), race (x2 = 19.48 on 12 df, p = 
0.08), and marital status (x2 = 16.45 on 12 df, p = 0.17) and educational level (x2 = 
11.91 on 8 df, p = 0.16) were comparable among cohorts. 

Measures 

The Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire was used 
to measure self-reported, upper-extremity specific health status1. The DASH was 
developed by the American Academy of Orthopaedic Surgeons in conjunction with 
the Council of Musculoskeletal Specialty Societies and the Institute for Work and 
Health1. Scores range from o to 100 and in a normal population, the average DASH 
score in the general population is 10.10 with a standard deviation of 14.682. 

Neuroticism was assessed by validated questionnaire using the Eysenck Personal
ity Questionnaires-Revised (EPQ-R)M. The EPQ-R is one of the most widely used 
personality inventories in part due to uniformity of responses between genders15. 
The neuroticism scores range from o to 24. 

Depressive symptoms were assessed with the Center for Epidemiological Studies-
Depression (CES-D) scale. The CES-D is a valid and reliable measure of depressive 
symptoms16 and the widely-used predictive cut-off score of 16 can be used to estimate 
the prevalence of Major Depressive Disorder17. CES-D scores range from o to 60 with 
a population average of 9.1 ± 8.6. 

The Pain Anxiety Symptoms Scale (PASS) was used to assess anxiety about pain4. 
The PASS is a valid and reliable measure of four aspects of pain anxiety: 1) cognitive 
anxiety (the inability to concentrate and the intrusion of unwanted thoughts when 
in pain), 2) fear of pain (thoughts of dread and terror when in pain), 3) escape and 
avoidance (behavior that minimizes the duration and amount of pain), and 4) physi
ological anxiety (physical symptoms such as sweating and shaking)4. PASS scores 
range from o to 200 overall and 0 to 50 on each of the subscales. 

Statistical Analysis 
Continuous variables were assessed for normality with the Kolmogorov-Smirnov 

test and were found to conform to a Gaussian-shaped distribution18. Therefore, the 

F-test based on analysis of variance (ANOVA) was used to compare age and DASH 

scores between the five different cohorts and chi-square (x2-test) was used to evaluate 

differences regarding categorical variables including gender, race, education, marital 

and professional work status. 
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The Pearson product-moment correlation coefficient (r) was calculated for the 
relationship between DASH and EPQ-R, PASS, and CES-D. Analysis of covariance 
(ANCOVA) and multiple linear regression were applied to determine independent 
predictors of the DASH score and to account for potential confounding or redun
dancy among predictor variables. Once it was clear that depression was the strongest 
influence on scores, a common-slope model was used to derive equations for pre
dicting DASH scores from CES-D for each of the five diagnoses and 95% confidence 
intervals (representing the normal range) were constructed around the predicted 
values for DASH at each 10 point interval of CES-D19. 

The SPSS statistical package was used for analysis and modeling of the data (ver
sion 13.0, SPSS Inc., Chicago, IL). Two-tailed p-values less than 0.05 were considered 
statistically significant. A power analysis indicated that a minimum sample size of 
25 patients in each of the five study groups would provide 80% probability to detect 
mean differences of 10 points in DASH scores using ANOVA and to estimate the true 
linear correlation between DASH and psychological variables with a 95% confidence 
interval around an assumed linear correlation of r = 0.40 (version 5.0, nQuery Advi
sor, Statistical Solutions, Cork, Ireland). 

Results 
The average DASH score (± standard deviation) for patients with carpal tunnel syn
drome was 29 ± 20.5, de Quervain's tendonitis 32.7 ± 17.9, lateral elbow pain 33.3 
± 21.5, trigger finger 22.0 ± 14.3, and distal radius fracture 34.8 ± 15.0. The mean 
DASH score for all patients was 29.3 ± 18.6 (range 1 to 92). The mean DASH score 
was significantly lower for patients with a trigger finger than for patients with other 
diagnoses (F = 4.45 on 4 df, p < 0.01). 

No significant correlations were observed between neuroticism and DASH scores 
for any cohort (all r < 0.24, all p > o.io)(Table II). Significant moderate correlation 
was observed between DASH scores and depression for all diagnoses. The relation
ship between DASH and pain anxiety varied for each cohort(Table II). 

In patients with carpal tunnel syndrome, significant correlations were observed 
between DASH scores and depression (r = 0.49, p < 0.01), pain avoidant behavior 
(r = 0.41, p < 0.01), cognitive pain anxiety (r = 0.37, p < 0.05), physical symptoms 
when in pain (r = 0.39, p < 0.01), and the total PASS score (r = 0.40, p < 0.01). 

In patients with de Quervain's tenosynovitis, significant correlations were observed 
between DASH scores and depression (r = 0.49, p < 0.01), fear of pain (r = 0.45 p < 
0.01), somatic symptoms (r = 0.53, p < 0.01), cognitive anxiety (r = 0.36, p < 0.05), 
pain escaping behavior (r = 0.32, p < 0.01), and the total PASS score (r = 0.46, p < 
0.01). 
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Figure i There was a highly significant effect of depression (CES-D score) on DASH and 
the slope of the relationship between CES-D and DASH was equal for all five cohorts. 

In patients with lateral elbow pain, significant correlations were observed between 
DASH and depression (r = 0.38, p < 0.01), pain avoidant behavior (r = 0.55, p < 0.01), 
fear of pain (r = 0.32, p < 0.05), cognitive anxiety (r = 0.28, p < 0.05), and the total 
PASS score (r = 0.42, p < 0.01). 

In patients with trigger finger, significant correlations were observed between de
pression (r = 0.47, p < 0.01), cognitive anxiety with regards to pain (r = 0.38, p < 
0.01), and, although the correlation was limited, with the total PASS score (r = 0.24, 
p<o.05). 

In patients with distal radius fractures, the only significant correlation was between 
DASH and depression (r = 0.52, p < o .001). 

When all of the patients were analyzed together, DASH scores correlated mildly 
to moderately with all factors except neuroticism: depression (r = 0.44, p < 0.01), 
pain escaping behavior (r = 0.30, p < 0.01), fear of pain (r = 0.22, p < 0.05), cognitive 
anxiety (r = 0.27, p < 0.05), physical symptoms when in pain (r = 0.29, p < 0.01) and 
the total PASS score (r = 0.31, p < 0.01). 

The ANCOVA analysis revealed a highly significant effect of depression (CES-D 
score) on DASH for all diagnoses with higher depression scores predictive of higher 

de Quervain Tenosynovitis 
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Table III Predicted Ranges of DASH Scores Based on Varying Levels of Self-Reported 
Depression as Measured by CES-D* 

CES-D Carpal Tunnel de Quervain Lateral Elbow Trigger Finger Distal Radius 
Score Syndrome Tenosynovitis Pain Fracture 

0 

10 

20 

30 

-1" 

50 

Females 
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7 - 2 5 

1 6 - 3 4 

2 4 - 4 4 

3 2 - 55 

3 8 - 6 6 

4 4 - 78 
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4 2 - 57 
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5 7 - 8 2 

7 - 3 0 

1 6 - 37 
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3 2 - 5 8 

3 8 - 7 0 

44 - 80 

2 0 - 3 1 

3 0 - 4 1 

3 9 - 52 

4 7 - 6 4 

55 - 7 7 

62 - 90 

3 - 2 1 

1 4 - 2 9 

2 2 - 3 8 

2 9 - 50 

35 - 6 2 

41 - 7 4 

2 2 - 35 

33 - 4 3 

4 2 - 55 

5 1 - 6 7 

5 8 - 7 9 

66 - 92 

3 - 1 7 

13 - 2 5 

21 - 3 5 

2 8 - 4 8 

33 - 58 

3 9 - 7 0 

7 - 1 8 

1 8 - 2 6 

2 7 - 3 8 

3 6 - 50 

43 - 6 3 

5 0 - 7 6 

2 - 2 6 

5 - 3 4 

1 4 - 4 4 

2 2 - 54 

2 9 - 6 5 

35 -77 

16 - 31 

2 7 - 4 0 

3 7 - 50 

45 - 6 2 

5 3 - 7 5 

61 - 8 7 

* Center for Epidemiological Studies - Depression. Predicted ranges are represented as the 95% 

confidence intervals determined by analysis of covariance (ANCOVA). 

(worse) DASH scores and lower depression scores predictive of lower (better) DASH 
scores. The interaction between the covariate CES-D and the diagnosis group was not 
significant (F = 0.68, p = 0.61), indicating that the slope of the relationship between 
CES-D and DASH was equal for all five cohorts(Figure 1). Hence, further modeling 
to derive predictive DASH scores based on patient's CES-D score for each cohort was 
performed using a regression model with a common slope.(Table III) Of interest, 
although male and female patients showed no significant differences in depression 
scores (p = 0.74, Student f-test), their DASH scores differed significantly (p = 0.003, 
Student f-test). 

Multivariate analysis indicated that both CES-D (F = 62.68, p < 0.0001) and gen
der (F = 11.36, p < 0.001) were independent predictors of DASH score with females 
having higher DASH scores than males for any given CES-D score within each of 
the five cohorts. Race, education, marital status and work status had no significant 
influence on DASH scores (all p > 0.25). 
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Discussion 
Neuroticism does not correlate with DASH scores, but depression and pain anxiety 
do. Depression in particular was found to correlate moderately with DASH scores 
for a variety of common arm problems. Conditions such as unilateral de Quervain's 
tenosynovitis, a single trigger finger, unilateral lateral elbow pain, carpal tunnel syn
drome, and a non-operatively treated distal radius fracture six weeks after injury are 
discrete, easily defined problems with a relatively limited variation in objectively 
measurable pathology or dysfunction. In this setting, our opinion is that the large 
standard deviations of the DASH scores (between 14.3 and 21.5), are not adequately 
explained by objective, physical factors. Our data suggest that this variability arises 
from psychosocial rather than physical factors. These findings may be common to 
all health status measures. 

Evidence is mounting that self-assessed disability is related as much or more to ill
ness behavior than to pathophysiology'8. In particular, adequate coping mechanisms 
are important both in the experience of pain and perceived disability'. Patients who 
suffer from depression or pain anxiety may not be as capable of adapting to and 
managing painful arm problems. They may see themselves as more disabled than 
we would expect them to be based on physical, objective findings. 

This is something that surgeons need to be mindful of, as we tend to see problems 
in terms of repairable damage or correctable malfunctions. The "damage" (e.g. a distal 
radius fracture) or the "malfunction" (e.g. lateral elbow pain, trigger finger, de Quer
vain's tendonitis, or carpal tunnel syndrome) may only be responsible for a limited 
part of the patients perceived disability. Psychosocial factors may be responsible for 
a substantial part. 

Our profession would not be well-served or well-represented if we tended to op
erate or intervene largely because a person is vulnerable and having difficulty cop
ing with their illness. We need to improve our ability to identify objective, physical 
problems that merit operative intervention in order to improve health status. In 
other words, we need to be cautious and skeptical with regards to diagnoses and 
treatments that are supported by rationale but not objectively verifiable data, and 
we need to try to restrict our practices to treatments of proved efficacy for clearly 
defined diagnoses that are verifiable with reproducible objective tests (often referred 
to as evidence-based medicine). We also need to improve our ability to identify and 
account for subjective, psychological factors that keep patients from coping with 
relatively harmless, common, and usually self-limiting problems such as lateral elbow 
pain and de Quervain's tenosynovitis. 
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Chapter 8 

Attitudes Regarding Psychological Influences on Arm 

Pain 

Abstract 
BACKGROUND Psychological influences on illness are well-recognized but infre
quently addressed in a hand surgeon's interaction with his or her patients. We sur
veyed surgeons, patients, and the general population regarding attitudes towards 
psychological influences on illness and willingness to consider psychologically ori
ented treatments. 
METHODS An eight question survey regarding participant's attitudes towards psy
chological influences on illness was given to the general public (people waiting in 
an airport), patients presenting to a hand surgery practice, and members of the 
American Society for Surgery of the Hand. 
RESULTS 474 surgeons, 85 patients, and 42 public participants completed the survey. 
There were no significant differences were between patients and the general public, 
but the surgeons' attitudes were significantly different from both patients and public 
with respect to four items: they underestimated the openness of patients and the 
public to discussing psychological influences and willingness to see a psychologist or 
psychiatrist; and they were more supportive than the public or patients of the ideas 
that the placebo effect reflects the strong influence of psychological factors in healing 
and that psychological stress is often expressed as a physical complaint. The distri
bution of patient responses was bimodal with respect to the idea that psychological 
stress is often expressed as a physical complaint and with regards to willingness to 
see a mental heath professional, reflecting that a subset of patients with hand illness 
may be resistant to these concepts. 

CONCLUSIONS Hand surgery patients and the general public are not as aware of the 
psychological influences on illness as hand surgeons are, but they are more willing 
to consider and discuss psychological factors-and even psychological treatment— 
than their surgeons realize. Surgeon's views may be colored by a few bad interactions 
with challenging patients, but a dialogue with our patients regarding the influence 
of psychological issues on illness will be well-received by most patients and may 
facilitate recovery. 
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Introduction 
While the psychological influences on illness and recovery are well-recognized and 
well-studied' ", they are rarely confronted directly by hand surgeons and their pa
tients. Both surgeons and their patients tend to focus on anatomical or mechanical 
explanations of illness12. However, attitudes toward illness can influence both diag
nosis and treatment. They can lead patients and surgeons to accept diagnoses and 
undertake surgeries and other treatments that are of questionable validity and little 
therapeutic value1,3'7'8,12. This study assesses the attitudes of hand surgery patients 
and hand surgeons regarding psychological influences on illness and compares their 
attitudes to those of the general population. 

Methods 

An eight question survey regarding psychological influences on illness was created 
(Table I). Subjects were asked to respond to each item on a 5-point Likert scale from 
1 indicating strong disagreement to 5 indicating strong agreement. The Human Re
search Committee at our institution approved a protocol for the administration of 
this questionnaire to hand surgery patients, hand surgeons, and the general public. 

All patients presenting to a hand surgery practice were given the survey to complete 
voluntarily. Completing the survey and dropping it into a collection box constituted 
informed consent as specified on the questionnaire. The doctor did not discuss the 
survey with the patient. Public volunteers were approached at the airport and asked 
to complete the questionnaire. Members of the American Society for Surgery of the 
Hand were sent an email asking that they complete an online version of the survey. All 
participants remained completely anonymous and responses remained confidential. 

A power analysis revealed that we would need at least 40 subjects in each of the 
three groups to detect a difference often percent on each question using the Kruskal-
Wallis and Mann-Whitney U-tests13,14. 

Results 
Eighty-five patients, 474 surgeons, and 42 volunteers at the airport completed the 
questionnaire. (Table II) There were no differences found in the responses of patients 
versus the public. There was a significant difference between the patients and public 
compared to the surgeons on questions 1, 3, 5, and 8 (p<o.oi, IQR = interquartile 
range (25th - 75* percentile). Histograms showed a bimodal curve for surgeons with 
regard to question 1 and for patients and the public with regard to questions 5 and 8. 
(Figures 1 to 8) There was wide variation (but a generally favorable attitude) among 
patients and the public regarding their openness to seeing a psychologist regarding 
their hand illness. 
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ATTITUDES REGARDING PSYCHOLOGICAL INFLUENCES ON ARM PAIN 

Table I Questions as Presented to the Different Groups 

Patients and Public Surgeons 

1. When my doctor asks about the influence 
of stress in my life on the pain that I am 
experiencing I suspect that he or she thinks 
the pain is all in my head. 

2. A positive attitude is as important as medi
cine or surgery in the healing process. 

. Patients don't like to have the mental or 
psychological aspects of illness pointed out 
to them. 

2. A patient's attitude or response to an illness 
may be as important as any medicine or 
surgery. 

3. The placebo effect reflects the power of the 3. The placebo effect reflects the power of the 
mind to influence disease and illness. mind to influence disease and illness. 

4. Variations in response to disease or injury 
reflect the strong role of psychological fac
tors in illness behavior. 

5. Mental stress and emotion are sometimes 
expressed as physical complaints or illness. 

6. A positive outlook and attitude can im
prove the speed and quality of recovery 
from injury. 

7. Given the powerful influence of psycho
logical factors in physical illness, treatment 
of the mind should be added to treatment 
of the body. 

8.1 would be willing to see a psychologist, 
psychiatrist, or another type of therapist 
to help with treatment of my physical 
complaints. 

4. Variations in response to disease or injury 
reflect the strong role of psychological fac
tors in illness behavior. 

5. Mental stress and emotion are sometimes 
expressed as physical complaints or illness. 

6. A positive outlook and attitude can im
prove the speed and quality of recovery 
from injury. 

7. Given the powerful influence of psycho
logical factors in physical illness, treatment 
of the mind should be added to treatment 
of the body. 

8. My patients would be willing to see a 
psychologist, psychiatrist, or another type 
of therapist to help with treatment of their 
physical complaints. 

Discussion 

The responses to this survey reflect the general openness of hand surgery patients 

and the general public to the influence of psychological factors on illness. The bi-

modal distribution of patient attitudes with respect to the idea that psychological 

distress can be expressed as a physical complaint is interesting. The peak representing 

patients that disagree with this concept may represent patients that present with a 

strong bias that their illness is entirely physical, mechanical, and correctable1'3'68. It 

may be precisely these patients that are upset by a surgeon that advises them that a 

pain is nonspecific, meaning that there is no obvious pathology, and also is upset by 

any discussion of the psychosocial influences on illness1'8. 
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Table II Comparison of Survey Responses on Role of Psychological Factors, Attitude and 
Mind-Body Relationships 

Ni 

i 

2 

3 

4 

5 

6 

7 

8 

. Survey Question* 

Pain is all in my head 

Positive attitude important 

Placebo is power of mind 

Role psychological factors 

Stress and emotion 

Attitude speeds recovery 

Treat mind and body 

Willing to see therapist 

Surgeons(n 

Median IQR 

4 

5 

4 

4 

5 

5 

4 

2 

3-4 

4-5 

4-5 

4-5 

4-5 

4-5 

3-4 

3-3 

= 474) Patients (n = 85) Public (n = = 42) 

Range Median IQR Range Median IQR Range 

1-5 

1-5 

1-5 

i -5 

3-5 

i - 5 

i -5 

i -5 

2 

4 

4 

4 

4 

5 

4 

3 

i - 3 

4-5 

3-4 

3-4 

4-4 

4-5 

3-5 

2-4 

1-5 

t-5 

1-5 

1-5 

i -5 

3-5 

2-5 

i -5 

2 

5 

4 

4 

4 

5 

4 

4 

2-3 

4-5 

4-4 

4-4 

4-5 

4-5 

3-4 

3-4 

1-5 

2-5 

1-5 

2-5 

3-5 

3-5 

2-5 

1-5 

'Significant differences between surgeons vs. patients and public on questions l, 3, 5, and 8 
(p < 0.01, Mann-Whitney U-test). No differences between patients vs. public. IQR = interquartile 
range (25th - 75th percentile). 5 = strongly agree, 1 = strongly disagree. 

Surgeons in the survey saw their patients as being more resistant to considering 
psychological influences on illness than our survey would suggest that they actually 
are and this difference was statistically significant. This may relate to challenging 
experiences that many surgeons have had trying to manage the set of patients that 
expect a mechanical explanation for their pain1'8. These patients may be upset with 
surgeons who cannot find clear pathology and particularly upset if there is any dis
cussion of psychological influences. To them this may be seen as a suggestion that 
their illness is "all in their head"1,3,68. 

The responses of patient and public regarding willingness to see a mental health 
professional were positive on average, but widely distributed. This is in spite of the 
general recognition by both groups of the strong influence that psychological factors 
can have on illness. It may still be seen be many people as an act of weakness or as 
something shameful to go to a psychologist or psychiatrist15. 

Given that nonspecific or idiopathic arm pains are very common1,3,6 8; that non
specific pains are associated with greater pain anxiety and poor coping skills8; and 
that arm-specific patient rated health status has a direct moderate correlation with 
depression16; it is critical that hand surgeons be aware of the psychosocial influences 
on illness and that they be willing to discuss them with their patients. It is only with 
greater awareness, understanding, and appreciation of the power of psychological 
influences on illness that patients will eventually become more receptive to discuss
ing and treating this aspect of their illness. 
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Psychological Issues Are Offensive To Patients 

Figure 1 
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Strong Influence of Psychosocia l Factors on Il lness 

Figure 4 
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Figure 7 
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Chapter 9 

Pseudoscientific Explanations of Arm Pain 

Abstract 
INTRODUCTION Humans have learned to use science to overcome shortcomings 
in their thought processes. These shortcomings can be more obvious in intelligent 
people, who are better at rationalizing and supporting their beliefs. Science as applied 
skepticism is important in order to avoid fooling ourselves and avoid being fooled by 
others. Inadequate cultivation of scientific thinking may contribute to the persistence 
of pseudoscientific diagnoses in modern medicine. 

METHODS A list of 20 common diagnoses used by hand surgeons in attempts to 
understand and manage complaints of hand and upper extremity pain was compiled 
and evaluated according to a list of 12 criteria that define a concept as scientific. 
RESULTS Ten diagnoses were determined to be scientific and 10 were determined to 
be pseudoscientific. Scientific diagnoses included carpal tunnel syndrome, cubital 
tunnel syndrome, de Quervain's Tenosynovitis, posterior interosseous nerve palsy, 
anterior interosseous nerve palsy, chronic olecranon bursitis, osteoarthritis, lateral 
epicondylitis, true-thoracic outlet syndrome and trigger finger. Pseudoscientific di
agnoses included carpal tunnel syndrome with negative electrophysiological testing 
(so-called electrodiagnostic-negative carpal tunnel syndrome), electrodiagnostic-
negative cubital tunnel syndrome, chronic fatigue syndrome, dynamic scaphoid 
instability, fibromyalgia, pronator syndrome, radial tunnel syndrome, repetitive 
stress injury, non-specific tendintis, and disputed thoracic outlet syndrome. The 
pseudoscientific diagnoses failed to fulfill 5 or 6 criteria. In our opinion, none of 
the pseudoscientific diagnoses fulfilled the criteria "verifiable/ falsifiable" "based on 
reproducible observations", "based on facts", "clearly defined", or "based on estab
lished knowledge." 

CONCLUSIONS Traditionally, strong personalities and surgeons of authority had a 
strong influence on our concepts of illness and treatment. The current trend is to
wards an increasing insistence upon science and this is laudable. Our investigation 
points out the need to be wary of falling prey to pseudoscience as we judge diagnoses 
and other concepts according to a scientific standard. 
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Introduction 
Humans have learned to use science to overcome shortcomings in their thought 
processes. These shortcomings can be more obvious in intelligent people. As any 
good magician can tell you, smart people are easier to fool1. Smart people are better 
at pattern forming, rationalization, and other factors that facilitate the magicians il
lusion, that lead smart people to believe weird things2, and that make us convinced 
of something that isn't true3. 

Although science is a major part of a physician's training, our focus is usually on 
the products of science rather than on the importance of the scientific method as 
applied skepticism. Science as applied skepticism is important in order to avoid fool
ing ourselves and to avoid being fooled by others. Inadequate cultivation of scientific 
thinking may contribute to the persistence of pseudoscientific diagnoses in modern 
medicine. 

Those critical of the lack of scientific support for so-called alternative therapies 
must look honestly and critically at mainstream medical diagnoses and treatments, 
as many of these have a similar lack of scientific support. The term pseudoscience 
refers to the claimed scientific basis of these diagnoses, but the ultimate lack of true 
science in that they are not falsifiable or verifiable, among other shortcomings4. These 
pseudoscientific trappings lead intelligent and highly trained physicians to rational
ize and accept these diagnoses more readily than alternative medical diagnoses or 
treatments that are more peripheral to science. Yet, until the scientific method has 
been adequately applied to a diagnosis—no matter the source--we should be wary 
of claims of scientific support as these may be used to fool ourselves or fool others. 
In this study we critically examined several common diagnoses that are applied by 
hand and upper extremity surgeons in attempts to explain and treat complaints of 
pain in the arm in order to determine whether they are scientific or pseudoscien
tific. 

Methods 
By perusing Medline, hand surgery textbooks, and course curricula as well as in 
interaction with hand surgeon colleagues we compiled a list of twenty common di
agnoses used by hand surgeons in attempts to understand and manage complaints 
of hand and upper extremity pain, including carpal tunnel syndrome, carpal tunnel 
syndrome with no detectable abnormality on electrophysiological testing (commonly 
referred to as electrodiagnostic-negative carpal tunnel syndrome)5 6, chronic fatigue 
syndrome, cubital tunnel syndrome, electrodiagnostic-negative cubital tunnel syn
drome7, deQuervain's tenosynovitis, fibromyalgia, dynamic scaphoid instability8, 
posterior interosseous nerve palsy9, anterior interosseous nerve palsy9, chronic ole-
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PSEUDOSCIENTIFIC EXPLANATIONS OF ARM PAIN 

cranon bursitis, osteoarthritis, pronator syndrome9, radial tunnel syndrome9, repeti
tive stress injury10, tennis elbow, tendonitis (non-specific, e.g. as applied to idiopathic 
activity-related forearm pain), true neurogenic thoracic outlet syndrome", disputed 
neurogenic thoracic outlet syndrome", and trigger finger. The distinction between 
true and disputed neurogenic thoracic outlet syndrome was taken from the chapter 
on Thoracic Outlet Syndrome written by Johnston, Jones, and Henry in Green's 
Operative Hand Surgery". The definitions of anterior and posterior interosseous 
nerve syndrome and radial tunnel and pronator syndrome were taken from Szabo's 
chapter on entrapment neuropathies from the same textbook9. 

Using several sources''41211, we compiled a list of criteria that define a scientific 
as opposed to a pseudoscientific concept or diagnosis(Table I). In brief, scientific 
diagnoses are explainable by natural law, based upon reproducible observations, 
falsifiable, and subject to continuous revision, whereas pseudoscientific diagnoses 
refer to natural law, but are not falsifiable, not based on established knowledge, not 
clearly defined, and are more fixed and dogmatic. 

Using the best available published data and the accepted standard use of these 
diagnoses, we then applied these criteria in order to determine the relative scientific 
or pseudoscientific basis of each diagnosis. To be considered scientific, a diagnosis 
had to fulfill all of the criteria for the definition of science. Among diagnoses that 
did not satisfy all of the criteria we noted the number and type of criteria satisfied. 

Results 
Ten diagnoses were determined to be scientific and 10 were determined to be 
pseudoscientific(Tables I and II). Scientific diagnoses included carpal tunnel syn
drome, cubital tunnel syndrome, de Quervain's Tenosynovitis, posterior interos
seous nerve palsy, anterior interosseous nerve palsy, chronic olecranon bursitis, 
osteoarthritis, tennis elbow, true neurogenic thoracic outlet syndrome and trigger 
finger. Pseudoscientific diagnoses included electrodiagnostic-negative carpal tun
nel syndrome, electrodiagnostic-negative cubital tunnel syndrome, chronic fatigue 
syndrome, dynamic scaphoid instability, fibromyalgia, pronator syndrome, radial 
tunnel syndrome, repetitive stress injury, non-specific tendintis, and disputed neu
rogenic thoracic outlet syndrome. The pseudoscientific diagnoses failed to fulfill 5 or 
6 criteria. In our opinion, none of the pseudoscientific diagnoses fulfilled the criteria 
"verifiable/falsifiable", "based on reproducible observations", "based on facts", "clearly 
defined", or "based on established knowledge." Of the 10 pseudoscientific diagnoses, 
only fibromyalgia and chronic fatigue syndrome did not fulfill the criterion "explain
able by natural law." 

1 1 1 



CHAPTER 9 

Table I Criteria for Scientific vs. Pseudoscientific Concepts 

Science Pseudo-
science 

Comment 

Refers to 
natural law 

Explainable by 
natural law 

Verifiable/ 
falsifiable 

Based on 
reproducible 
observations 

Provisional/ 
progressive 
- always being 
refined 

Y/N 

N 

N 

Evidence 
open to public 
scrutiny 

Subject to peer 
review 

Based on facts 

Clearly defined 

Organized 
skepticism 

Based on 
established 
knowledge 

Simple 
explanations 
preferred (Oc
cam's razor) 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y/r 

Y 

N 

N 

X 

N 

Pseudoscientific concepts refer to natural law and often 
incorporate accepted knowledge. An attractive "rationale" is a 
major part of their appeal. 

For the most part, pseudoscientific concepts claim to be 
explainable by natural law; however, some pseudoscientific 
explanations are "based on belief systems that demand faith 
in powers or forces for which there is no evidence, and, in the 
process, require believers to abandon well-established scien
tific hypotheses" (Wynn & Wiggins 2001). 

One of the major differences between scientific and pseu
doscientific concepts is that pseudoscientific concepts are 
not falsifiable or verifiable. In other words, they cannot be 
reduced to testable hypotheses. 

Pseudoscientific concepts are usually based upon observations 
that are not quantitative, reliable, or valid. 

Pseudoscience adheres rigidly to preexisting beliefs. A major 
tenet of science is that scientific knowledge is subject to con
stant revision. Science changes over time as new experiments 
are performed and new discoveries are made while pseudo-
scientific ideas remain relatively static and almost dogmatic. 
In pseudoscience, new ideas and data are incorporated into 
explanations of existing concepts, but the concepts do not 
change. 

Pseudoscience is based on private, guarded information and 
based on authoritarian pronouncements (such as experts or 
celebrity endorsements). 

Pseudoscientists in general rarely invite criticism of their ideas 
or data; however more mainstream pseudoscientific ideas 
(many in the field of medicine) have sufficiently wide accept
ance that they do not shy away from peer review. 

While science takes into account all facts, pseudoscience only 
takes into account the positive facts that correspond to the 
hypothesis, and ignore the negative facts. 

Pseudoscience usually too vague to evaluate. 

Science is presumed wrong until proved right. In pseudo-
science, skepticism is seemingly forbidden. 

Science is anchored in a well-established foundational body of 
knowledge while pseudoscience often disregards established 
results 

"Rather than adopt the simplest explanation as a matter of 
principle, they [pseudoscientists] embrace explanations that 
are so broad, vague, or changeable that they are rendered im
mune to scientific study" (Wynn & Wiggins 2001, pg. 39) 
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Examples 
CARPAL T U N N E L SYNDROME AND E L E C T R O D I A G N O S T I C - N E G A T I V E CARPAL T U N N E L 

SYNDROME 

Carpal tunnel syndrome is a compressive neuropathy of the median nerve at the 
wrist. The primary complaint is numbness, but the numbness may also be uncomfort
able. Many patients have objective evidence of atrophy, weakness of palmar abduc
tion, and diminished light-touch sensation (quantifiable using Semmes-Weinstein 
monofilament testing). Nerve dysfunction can be verified objectively with neuro-
physiological tests (nerve conduction velocity and electromyography). 

In contrast, electrodiagnostic-negative carpal tunnel syndrome is a diagnosis that 
is typically used to try to explain non-specific wrist and arm pain56. There are no 
objective findings of nerve dysfunction on exam (no weakness, atrophy, or decreased 
sensation). By definition, objective neurophysiological testing is normal. There is 
no reliable, objective test by which to verify or falsify the diagnosis. While it may 
be true that very early carpal does not always demonstrate reproducible objective 
abnormalities on examination or neurophysiological testing, it is also true that to 
ascribe nonspecific hand and wrist pains to very mild (undetectable) carpal tunnel 
syndrome represents a leap of faith. 

A N T E R I O R INTEROSSEOUS NERVE PALSY A N D PRONATOR SYNDROME 

Anterior interosseous nerve palsy results in weakness and changes on neurophysi-
ologic tests9. Pronator syndrome is a diagnosis invented by physicians to explain 
non-specific or idiopathic forearm pains9. There are no reproducible, objective abnor
malities either on examination or neurophysiological testing in patients diagnosed 
as having pronator syndrome. In other words, there is no way to verify or falsify this 
diagnosis. It is beyond scientific testing and therefore it is pseudoscientific. 

LATERAL E P I C O N D Y L I T I S AND RADIAL T U N N E L SYNDROME 

Lateral epicondylitis is an age-related, usually self-limiting, degenerative condition 
of the origin of the extensor carpi radialis brevis from the lateral epicondyle that can 
usually be detected with magnetic resonance imaging and can be confirmed by his-
topathological testing of a surgical specimen. Radial tunnel syndrome was invented 
by physicians in an attempt to understand non-specific and idiopathic forearm pains 
that were more distal and more diffuse than the pain from lateral epicondylitis9. It 
is not associated with detectable neurophysiological changes and cannot be verified 
or falsified9. 

R E P E T I T I V E STRESS INJURY, FIBROMYALGIA, C H R O N I C FATIGUE SYNDROME, D I S P U T 

ED N E U R O G E N I C THORACIC OUTLET SYNDROME, AND NONSPECIFIC TENOSYNOVITIS 

These are diagnoses that were invented or promoted by physicians in attempts to 

explain idiopathic complaints of pain and fatigue. These diagnoses are characterized 
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by the lack of objectively verifiable pathology. The names imply an understanding 

of pathophysiology and a known physical basis where one is by definition lacking. 

Some have claimed that these illness labels serve the patient's need to emphasize the 

physical rather than the psychosocial or somatoform aspects of their illness14"16. 

Discussion 
When a medical student, resident, or hand fellow reads a textbook or hears a lecture, 
a great deal of credence and authority is usually ascribed to the source. In this set
ting, concepts with a very solid scientific basis are often presented side by side with 
concepts that have meager support with little or no distinction made between the 
two. For instance, a chapter or lecture on carpal tunnel syndrome might indicate that 
the diagnosis of carpal tunnel syndrome can be made accurately in the absence of 
any objective verification of the diagnosis (e.g. no objective abnormality on physi
cal examination and normal neurophysiological testing). Thus, a verifiable median 
neuropathy at the wrist is presented as deserving of equal respect and consideration 
as so-called electrodiagnostic-negative carpal tunnel syndrome, which is really just 
an attempt to explain idiopathic pain complaints17, but does not hold up to the rig
orous criteria of science. Likewise, pronator syndrome and radial tunnel syndrome 
are often presented along with carpal tunnel syndrome as widely accepted and well 
understood peripheral neuropathies when they are more appropriately considered as 
physician-invented, non-verifiable, controversial, and disputable. Presenting scien
tific and pseudoscientific conditions side by side without distinction does a disservice 
to our patients and thereby to our profession. 

Recommending surgery for so-called electrodiagnostic-negative carpal tunnel 
syndrome, radial tunnel syndrome, or any other non-verifiable, pseudoscientific 
diagnosis, has no more scientific basis than a recommendation for a Q-ray bracelet 
or magnet therapy. It is the pseudoscience that seduces us into applying this diag
nosis and operating on these patients. Because we know that there exists a verifiable 
anatomical condition consisting of increased pressure on the median nerve in the 
carpal tunnel with corresponding objective pathophysiological changes, we ascribe 
unexplained symptoms to the same process, using this rationale to support a non-
verifiable diagnosis. 

Among the pseudoscientific diagnoses identified herein, the most common sci
entific criteria satisfied were "evidence open to public scrutiny and subject to peer 
review," "simple explanations," and "refers to natural law." These provide enough 
science to allow supporters of these diagnoses to make a claim to being entirely sci
entific. But without falsifiability, reproducibility, and clear definitions, these scientific 
criteria amount to no more than a false claim of science, claims that are often made 
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by both well-meaning individuals and by charlatans as one can witness by perusing 
magazine and internet ads and especially by watching infomercials on television. 

If we do not insist on science, we make ourselves vulnerable to well-recognized 
shortcomings in human thought processes. There are many notable examples of this 
including the wide acceptance of the concept of N-rays (introduced by the French 
physicist Rene Blondlot and initially widely accepted and even reproduced!) that 
were eventually demonstrated as bogus', the publication of data supporting the con
cept of extrasensory perception in the prestigious and well respected journal Nature'8 

that were subsequently discredited', and the rise and fall of Lysenkoism'9 among 
many examples. The consequences are substantial because it is arguable that nothing 
is more important to us than our health. These consequences include unnecessary 
and potentially harmful interventions, the potential for negative self-image and poor 
coping mechanisms, and implications that affect legal, insurance, and employment 
issues, among others. 

Others will argue that the proof is in the results. If patients get better with our 
interventions why question it? When the scientists insist upon a double-blind, ran
domized and placebo controlled trial with findings that can be reproduced by other 
investigators in other settings as the standard for establishing the effectiveness of a 
procedure, many doctors argue that it doesn't really matter so much—the placebo 
effect can be good medicine. Many physicians aren't so concerned with why their 
patients get better, as long as they get better. This may be misguided considering 
the challenges facing modern medical care, financial and otherwise, not to men
tion the disparities between the medical care available to the wealthy compared to 
that available to the poor20. If we want to harness the healing power of the human 
mind and body (the placebo effect), then we should choose the safest, cheapest, 
simplest intervention possible. We must also be aware that use of the placebo effect 
in medicine encourages patients to rely on doctors and other health professionals 
for their well-being, rather than relying on themselves in cultivating optimism, cop
ing strategies, adaptation, perseverance, and positive thinking. Patients must see 
themselves as ill prior to seeking out the cure. Holding out the hope of miraculous 
cures—particularly for experiences that may represents variations of normal human 
existence—only serves to reinforce illness behavior. 

The qualities that allowed our grandparents and great-grandparents to do well for 
themselves before medicine had much to offer are the same qualities that we now 
need to deal with untreatable or only partially treatable conditions. Encouraging the 
idea that everything is fixable discourages these positive health behaviors and leads 
to misuse of valuable resources. Nowhere is this more apparent than in the treatment 
of pain, particularly unexplained or difficult to explain (idiopathic) pain. 
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CHAPTER 9 

Traditionally, strong personalities and surgeons of authority had a strong influence 

on our concepts of illness and treatment. The current trend is towards an increasing 

insistence upon science and this is laudable. Our investigation points out the need to 

be wary of falling prey to pseudoscience as we judge diagnoses and other concepts 

according to a scientific standard. 
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Chapter 10 

General Discussion 

All science is provisional and imperfect. Nonetheless, at a minimum, this thesis is 
provocative, humbling, and sobering. Illness is strongly moderated by psychosocial 
factors, pain more so than other illnesses. In our treatment of pain we should not over 
interpret our good or bad results. We should rely on scientific evidence for guidance 
regarding the best treatments to recommend to our patients. We should be prepared 
that science may demonstrate that the best treatment of pain may not be in the form 
of a pill or procedure, but rather in the form of exercises and training for the mind, 
such as cognitive behavior therapy. In fact, there is great hope and promise here be
cause cognitive behavior therapy has been shown to be effective for hypochondriasis, 
chronic pain, and functional somatic syndromes1'2 and in some cases it has been 
found to be as effective or more effective than operative treatment3'5. 

In cognitive behavior therapy, a trained psychologist helps a patient identify cog
nitive errors that are causing suffering and disability (inaccurate beliefs or reactions 
such as "this pain means that I am causing damage", or "I will always have this pain") 
and then uses training techniques to replace these errors with more positive adap
tive beliefs and reactions. In my opinion, physicians and surgeons should incorpo
rate aspects of cognitive behavior therapy into their daily practice. Furthermore, we 
should do more as a profession and as a society to address and counterbalance the 
advertisements and media reports that encourage negative or maladaptive attitudes 
towards pain, such as the product ads that insist that pain is avoidable can be elimi
nated or the media reports that suggest that pain while typing indicates that damage 
is occurring. When such unrealistic and inaccurate concepts are presented as facts 
from a source of perceived authority such as radio, television, or the internet, they 
reinforce and encourage cognitive errors that contribute to increased illness. 

Chapter 2 

Chapter 2 confirmed our hypothesis (or specific question) that pain is the strongest 
predictor of measures of elbow function and health status. Because pain is strongly in
fluenced by psychosocial factors, the findings of Chapter ïsupport our general aim of 
establishing that orthopaedic surgeons may in many cases be measuring psychosocial 
dysfunction when they believe that they are measuring objective physical dysfunction. 
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We found that in patients recovering from elbow trauma objective factors were 
relatively poor predictors of elbow function and added relatively little predictive 
value compared to pain alone. We therefore conclude that surgeon-based measures 
that combine objective and subjective measures are misleading and should be used 
with caution—they may undervalue or overvalue objective amelioration of disease or 
impairment. A good scientific study seeks to answer a single primary research ques
tion, and in this regard we should focus on motion, union, alignment or some other 
objective measure--or alternatively on health status, pain, or some other subjective 
factor--as our primary outcome measure depending upon what we want to know. 
Separating objective and subjective measures will allow comparison of the two and 
provide us with opportunities to understand the source of any discrepancies. 

Our findings would be strengthened if repeated by others, particularly in a pro
spective study with specific inclusion criteria and a consistent evaluation time. On 
the other hand the variable follow-up and the variations in diagnosis and recovery 
status in our study tend to generalize the results. Researchers throughout orthopaedic 
subspecialties should evaluate both psychosocial and objective physical factors to 
determine in order to help identify where physical (operative) intervention is merited 
and when psychological (e.g. methods for building better coping skills such as cog
nitive behavioral therapy) are more appropriate. Research evaluating the influence 
of psychosocial factors on physician-based scoring systems, health status measures, 
and satisfaction with operative treatment would be useful. 

The findings in Chapter 2 are in accordance with the current tendency to develop 
and use scores that do not combine subjective and objective measurements. The cur
rent trend is to rely more on subjective outcome measures6'7 and patient satisfaction8" 
I0. Our results show that, in the upper extremity, subjective outcome as expressed in 
pain is indeed the best predictor of outcome from the patient's point of view. Similar 
findings have been documented for patients with low back pain ", after lower extrem
ity fracture12, and after rotator cuff repair10. We have to realize, however, that subjec
tive outcome measures and patient satisfaction are imprecise (pain in particular) and 
are easily influenced by other factors such as mood disorders, life stressors, anxiety, 
and poor coping13 20. In particular, the strength of the placebo (or meaning) effect 
among treatments for pain21'22 (and some would suggest that the more invasive the 
treatment the stronger the effect2') is evidence of the strong psychosocial influences 
at play. We recommend therefore, apart from measuring the subjective outcome, to 
separately use an objective measure of the result of intervention. 

Specific to studies of elbow problems, we would recommend measuring a specific 
objective measure (e.g. motion), a patient rated health status measure (e.g. DASH), a 
quantitative measure of pain (visual analogue or Likert scale), a similar quantitative 
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measure of patient satisfaction, and validated measures to account for psychological 
influences. One can then account for the influence of each factor on the others and 
determine the most important factor. This approach will also help us understand why 
successful operative treatment leading to objective functional improvement is not 
always sufficient to achieve patient satisfaction and improved health status. As we 
will see in Chapter 2, the more discrete the disease and the resulting impairment, the 
more straightforward the treatment and ability to measure success both objectively 
and subjectively. 

Chapter 3 

Chapter 3 was written with a focus on operative techniques used to gain union of 
unstable, osteoporotic, ununited fractures of the humerus. An unstable, ununited 
fracture is a clear, discrete source of pain and disability. The fact that the impair
ment is substantial and clearly related to the nonunion strengthens the indication 
for surgery. The results were very rewarding, in terms of both union and function (as 
measured from both the physician and patient points of view). This confirmed our 
specific study question or hypothesis that operative treatment to correct a discrete, 
easily defined cause of pain and disability can achieve substantial improvement in 
arm function and upper extremity specific health status. This supports the general 
aim of focusing our professional and academic passions on defining pathophysiology 
clearly and scientifically, scientifically associating pathophysiology with objective 
impairment, and to using treatments of scientifically established efficacy. 

The majority of this thesis emphasizes the incompletely defined and often ques
tionable role of many elective orthopaedic operations, and the need to use caution 
with such procedures, particularly those for which pain is the dominant symptom 
or problem to be addressed. Chapter 3 serves to establish that much of the work that 
orthopaedic surgeons do is valuable and can have a dramatic and useful impact on 
pain and disability. Chapter 3 demonstrates that operations with a solid scientific 
basis for 1) diagnosis, 2) association of symptoms with pathology, and 3) an effective 
and safe intervention specific to the pathology can have a dramatic impact on both 
objective measures such as elbow and shoulder motion and fracture union, and also 
on subjective factors such as pain and self-rated health status (in this case DASH). As 
another example, it has been demonstrated that total hip arthroplasty has a greater 
impact on health status per dollar spent (Quality adjusted life years) than many other 
common health interventions24,25. 

We must use this level of success and impact as the standard to be achieved and 
scientifically demonstrated for elective orthopaedic procedures, particularly those 
treating pain. The simple retrospective case series described in Chapter 2 may be 
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sufficient for such an obvious and easily denned problem as an unstable ununited 
fracture in an older-aged person (and was the only method of investigation available 
for this very uncommon problem), but more sophisticated study designs, such as 
the randomized clinical trial will be necessary for more complex or subtle problems. 
The potential influence of psychosocial factors and the placebo effect on orthopaedic 
outcomes and patient satisfaction as outlined in the discussion of Chapter 2 mandate 
a strong scientific basis (evidence base) for elective orthopaedic surgeries to treat 
pain. In the absence of strong supportive data, elective orthopaedic treatments for 
pain should be regarded in same light as other unproved, or "alternative" treatments: 
with a scientific skepticism. 

Unproved treatments are particularly strongly marketed for very prevalent dis
eases, in particular those for which only palliative rather than curative treatments 
are available. The most prevalent and incurable diseases are those associated with 
normal human ageing. Common diseases with no scientifically established cura
tive treatments necessitate excellent adaptation and coping skills and are therefore 
an excellent setting in which to study psychosocial influences on illness. Chapter 
4 demonstrated that trapeziometacarpal arthritis is a good example of this type of 
disease. 

Chapter 4 
Osteoarthritis is uncommon prior to age 40, but after age 70 most people have ra
diological evidence of joint degeneration in at least one joint.26 The hands, hip, and 
knee are the most common areas involved. Genetic predisposition is the strongest 
risk factor27, particularly in the hand.28,0 Although patients that present with com
plaints related to hand osteoarthritis are more likely to have specific occupational 
exposures", population-based studies show that occupational hand use is not a risk 
factor for osteoarthritis in the hand32. The detailed age-specific prevalance of trape
ziometacarpal arthritis has been incompletely defined32 34. 

By establishing according to our specific research question in Chapter 4 that tra
peziometacarpal arthritis is nearly universal with age in women, and extremely com
mon in men, several issues are raised with regard to who presents to an orthopaedic 
surgeon for relief of pain from this condition. Orthopaedic surgeons have tradition
ally argued that it is the patients with the worst disease that present requesting our 
services, and have regarded themselves as vanquishers of musculoskeletal disease. 
As stated by surgeon/writer Sherman Nuland, "We go into medicine with the ex
pectation that we will be helping people, and although we are well aware that the 
forces of disease will sometimes frustrate us, we nevertheless always carry inside 
ourselves the belief that our will and our powerful array of skills will somehow carry 
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the day."'5(p. 58) As surgeons we must be cognizant that this is our altruistic, but 
also our biased and self-serving point of view. We must remain open to alternative 
explanations. 

The arguably small proportion of patients'" that opt for surgery may not be those 
with the worst osteoarthritis, but rather they may be those with the lowest resiliency 
and adaptability. In other words, they may be the most vulnerable. Given that the 
large series of patients reviewed in Chapter 4 included many patients with severe tra-
peziometacarpal arthritis and no patients with prior trapeziometacarpal arthroplasty, 
it is likely that surgeons are seeing a small percentage of the total number of patients 
with trapeziometacarpal arthritis. Furthermore, only some fraction of these patients 
eventually elects operative treatment. The data in Chapter 3 support the contention 
in our general aim that human beings generally accept and adapt to adversity well 
and that this is a necessary and valuable skill. 

The limited correlation between radiographic severity of osteoarthritis and com
plaints of pain is well-recognized36. It is quite common to note severe trapeziometa
carpal arthritis during evaluation of the hand or wrist of an older-aged patient after 
trauma or for a problem not related to the thumb. Upon inquiry, the patient generally 
denies major problems related to the thumb and can often describe adaptive mecha
nisms such as using assistive devices to help open jars. Given the prevalence of such 
patients, one wonders what percentage of patients adapt well to their arthritis and 
never present to the doctor for assistance'6. Many people—and this seems culture 
and even generation specific—regard musculoskeletal aches and pain as a normal 
part of aging rather than a disease'7.1 agree with Dieppe and Lohmander, who state 
that, "...it is important not to overtreat those who do seek help and advice, and.. .it 
is inappropriate to medicalise most of those with mild osteoarthritis." '6(page 971) 
Successful adaptation to and acceptance of the inevitable consequences of the aging 
process is an invaluable health benefit. Considering the strong influence of psycho
social influences on pain and musculoskeletal illness, it is highly likely that this type 
of resilience14 will eventually be shown to be the strongest determinant of health 
status, and we need to do all we can to protect and promote it. 

Our study establishing that 94% of women over the age of 80 have trapeziometa
carpal arthritis and that the majority have severe joint destruction, emphasizes that 
trapeziometacarpal arthritis is a normal and inevitable part of aging. This would sug
gest that the vast majority of patients with trapeziometacarpal arthritis adapt well to 
their disease and never present to their doctor for assistance managing their illness. 
Based on the data in Chapter 4, it is reasonable to conclude that a limited subset of all 
humans with trapeziometacarpal arthritis ever present to the doctor. Since the vast 
majority of patients that present to the doctor for assistance managing their trapezi-
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ometacarpal arthritis are satisfied with education and non-operative management, 
it is also reasonable to assume that a very small subset of patients requests surgery. 
It seems likely that patients that come to the doctor and patients that request surgery 
are different both psychologically and sociologically from patients that cope with and 
manage their illness. 

Many other conditions in hand and orthopaedic surgery are likely subject to the 
same phenomena, particularly those that are benign conditions, part of normal hu
man development, and primarily result in pain. While many of the questions raised 
by our study of trapeziometacarpal arthritis must remain for now unanswered, some 
of the other chapters in this thesis support the contention that psychosocial factors 
are important determinants of perceived pain and dysfunction for similar muscu
loskeletal diagnoses. 

If disease severity does not correlate with complaints of pain and disability, if it 
does not explain why some patients presents to a doctor for assistance and others 
do not, then what can explain these things? Trapeziometacarpal arthritis, being a 
nearly universal condition in aging women, represents a good opportunity to study 
these factors. We are currently evaluating this in two new studies. In the first, we are 
undertaking a clinical trial of thermoplastic vs. neoprene hand-based thumb-spica 
splints. As part of the trial we are measuring depression, pain anxiety, and catastro-
phizing in order to see if these psychological factors are important determinants 
of patient satisfaction, pain level using a 5-point Likert scale, and self-rated upper 
extremity specific health status using the DASH questionnaire. In the second study, 
we are contacting patients that have elected operative treatment for trapeziometa
carpal arthritis over the last few years then matching them with control patients of 
the same age, gender, and radiographic stage of arthritis. We will then have each 
cohort of patients complete the same battery of psychological measures and look for 
difference between patients that do and do not request surgery. 

The study described in Chapter 4 cannot answer many of the questions that it 
raises as we have no ability to comment directly on symptoms experienced by these 
patients. Nevertheless the prevalence data are likely to be both internally and exter
nally valid (in other words the same as would be found in patients without distal 
radius fractures), and are provocative. Surgeons should not use radiographic severity 
of arthritis as a basis for recommending surgery and they should be cautious about 
the reasons that patients are requesting surgery and their motivations and expecta
tions. 

Although trapeziometacarpal arthroplasty is an effective treatment for pain, 
thoughtless use of this surgery may serve to medicalize patients rather than encour
aging them to adapt to the inevitable challenges that accompany the aging process. 
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The correct rate of trapziornetacarpal arthritis is debatable; however, surgery in every 
patient with moderate to severe radiographic changes would severely impact already 
stretched medical resources, particularly in less wealthy countries. Given how diffi
cult these issues can be in the context of a discrete, easily defined and verified disease, 
the situation can be expected to be exponentially more complex and challenging 
when the source of the pain, illness, and disability are not readily apparent. 

Chapter 5 

Chapter 5 documents that nonspecific, unexplained, or idiopathic arm pains are very 
common and are associated with self-rated upper extremity specific disability that 
is comparable to discrete arm problems including fractures, thereby confirming our 
specific study question. Idiopathic arm pain is defined according to what it is not: 
according to the absence of objective dysfunction or characteristic symptoms and 
signs of disease. Given the absence of objectively verifiable dysfunction or disease, 
this entity will have to remain, by definition, non-scientific (since it cannot be veri
fied or falsified). Nonetheless, with greater experience we have come to recognize 
a fairly distinct clinical presentation: complaints of pain out of proportion to what 
would be expected, vague and difficult to describe, diffuse and crossing anatomical 
regions, not characteristic of known problems, and with a normal examination. The 
findings in Chapter 5 support the general aim of this work to establish that—as in 
other anatomical sites—it is common for patients to present with complaints of severe 
pain and disability in the absence of associated pathology or impairment. 

As suggested by Shorter in his book From Paralysis to Fatigue: A History of Psycho

somatic Medicine18, whereas psychosomatic illness was initially commonly expressed 
as objectively verifiable disease states such as paralysis (easily disproved after the 
advent of Babinski's famous test), with greater medical knowledge and sophistication 
psychosomatic complaints have settled in completely subjective areas like pain and 
fatigue. By its nature therefore, idiopathic arm pain will never be objectively verifi
able or falsifiable. Rather it represents a clinical situation characterized by extreme 
disability in the absence of any impairment and confusion and uncertainty of the 
physician. The characteristic nature of this presentation and clinical situation should 
empower and embolden physicians to pay greater attention to psychosocial factors, 
to respect the shortcomings and pitfalls of diagnostic tests, and to be ever humble 
regarding the potential that their treatments in this setting are likely no better than 
placebo. 

It can be argued that the diagnosis of idiopathic pain should not be accepted so 
readily. That to state with confidence that the diagnosis is uncertain represents a 
kind of arrogance or overconfidence that may be as unwarranted as the confident 
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application of the doubtful diagnoses that this nonspecific diagnostic label is in
tended to replace. However, like science itself, the diagnosis of idiopathic arm pain 
is never definitive. It merely indicates a substantial degree of diagnostic uncertainty 
at a single point in time—an honest appraisal of a common clinical situation. If the 
symptoms and signs clarify over time, it may be possible to apply a specific diagnosis 
and confirm it with an objective diagnostic test. If not, then idiopathic arm pain may 
continue to be the appropriate diagnosis. 

Perhaps we should call this entity "arm ache" in analogy with backache and head
ache. This would certainly emphasize our acceptance, both in the medical profession 
and in the general public, of pains in the absence of concerning pathology. Most of 
us accept pains in our arms as readily as we accept pains in our head or our back. 
The use of neutral terms that imply acceptance and encourage coping should be 
promoted. Along the same lines the use of specific, inaccurate, and potentially wor
risome diagnoses such as tendonitis, fibromyalgia, repetitive strain injury, and reflex 
sympathetic dystrophy should be discouraged'940. 

Some might challenge the statement that diagnostic tests are of limited useful
ness in the setting of substantial diagnostic uncertainty based upon interview and 
examination. It can be argued that findings on diagnostic tests will not be misleading 
because they can be placed in the context of the patient's complaints and examination. 
For instance, if a patient complains of diffuse knee pain with all activities and all exam 
maneuvers, the doctor would be unlikely to consider the symptoms to be the result 
of a medial meniscus tear. If an MRI shows a medial meniscus tear, the doctor need 
only return to the patient and ask specifically about symptoms that would be related 
to such a tear and repeat the exam maneuvers relevant to such a tear. If these are not 
consistent with the diagnostic findings, then the test results cannot be implicated in 
the patient's symptoms. 

Unfortunately, while sensible in theory, this does not always work well in clinical 
practice. Many spurious or unexpected findings on diagnostic tests—particularly 
sensitive imaging tests such as MRI—are variations of normal or are age-related 
changes. These findings cannot be definitively excluded as a cause of at least some 
of the patient's symptoms. Both the surgeon and the patient may find it difficult to 
ignore findings on a diagnostic test. Positive diagnostic findings suggest disease that 
should not be left untreated, damage that needs to be addressed (particularly given 
our tendency to misuse words such as "tear" to refer to degenerative rather than 
traumatic conditions41, and—most importantly--a possible solution to the problem. 
Although these findings should in most cases be ignored, it is often difficult to do 
so. 
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Diagnostic tests are only useful to test a hypothesis that is plausible based upon the 
symptoms and signs. In the absence of a plausible hypothesis, it can be difficult or 
impossible to interpret the findings of the diagnostic test. In other words, diagnostic 
tests are not useful for screening musculoskeletal disease in settings of either no 
symptoms, or of non-characteristic or diffuse symptoms. Just as there is nothing to 
gain from the treatment of asymptomatic findings, the treatment of specific findings 
in the setting of a non-specific clinical presentation is unlikely to be more effective 
than placebo treatment. 

The problems associated with using diagnostic testing in clinical presentation char
acterized by substantial uncertainty is captured in the statistical concepts of likeli
hood ratios and positive and negative predictive values42. These point out that both 
the prevalence of a disease among patients like the one being evaluated as well as the 
pre-test odds of a specific disease being present based on all available information 
affect the meaning of a positive test—i.e., the likelihood that the patient's complaints 
are related to the test finding and that the test finding accurately represents the pres
ence or absence of disease. In other words, diagnostic tests are not perfect and the 
imperfections of a test are magnified when the disease is uncommon or unlikely to be 
present. As a result, diagnostic tests are more likely to be harmful than helpful when 
used to evaluate nonspecific, uncertain, idiopathic complaints of pain. Particularly, 
when the person interpreting the test is a surgeon and the recommended treatment is 
therefore more likely to involve surgery. If we are careful to look beyond a mechanical 
cause and cure for the complaints and disability, we may find other types of pathology 
that are more relevant to the overall illness: namely psychological pathology. 

Chapter 6 

Chapter 6 represents an attempt to understand how an objectively normal arm can be 
perceived by a patient to be as disabled as an objectively impaired arm. It is plausible 
that patients presenting to the doctor with nonspecific or idiopathic pain complaints 
are either somatizing psychological distress (anxiety and depression)43,44, or exhibit
ing poor coping mechanisms with normal sources and levels of pain'3,16, or some 
combination of these factors. 

Our hypothesis (or specific study question) that maladaptive psychological factors 
are more prevalent in patients with idiopathic as compared to discrete sources of arm 
pain was confirmed. Others have found the same phenomenon in rheumatic illnesses 
and generalized pain (fibromyalgia)13, in irritable bowel syndrome45 47, chronic pelvic 
pain47, atypical chest pain48'49, interstitial cystitis5", and on and on. It would seem that 
every anatomical region has a nonspecific diagnosis for unexplained symptoms, and 
that in each case psychosocial factors are important44'1. 
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In Chapter 6, patients with non-specific or idiopathic pain complaints rated higher 
on several measures of psychological dysfunction, the most prominent among these 
being a subscale of catastrophizing labeled helplessness. In other words, patients 
that present with non-specific or idiopathic arm pain complaints have, on average, 
less adaptive coping skills when compared to patients with discrete sources of pain. 
Catastrophizing is strongly associated with chronic pain13'15,17'9'52. Catastrophizing 
is essentially a cognitive error in which symptoms such as pain are consistently in
terpreted in the worst and most ominous light leading to greater stress, anxiety, and 
unhappiness which further compound the problem leading to a vicious cycle53,54. The 
findings support the general aim of this chapter to establish that such nonspecific or 
idiopathic complaints are associated with, and may be directly related to, psychologi
cal dysfunction. 

The important role of psychological factors such as personality and distress (anxi
ety or depression) in physical illness is familiar to psychologists and psychiatrists who 
understand that humans are susceptible to somatoform disorders43,44'51. But in the 
relatively Cartesian industrialized world, orthopaedic surgeons seem insufficiently 
aware or sensitive to these issues and may tend, along with their patients, to see all 
pains as mechanically or physiologically determined and correctable or curable. 
Chapter 6 suggests that the more vague, diffuse, non-characteristic, non-anatomical, 
and confusing a patient's presentation is, the more likely that maladaptive coping 
skills and other psychosocial factors are influencing the illness and the illness behav
ior. This contrasts with the approach often taken to this situation in surgical training, 
which is to suggest that if the surgeon is uncertain or confused it is because he or 
she is insufficiently trained, insufficiently knowledgeable, or insufficiently skilled, or 
that the correct diagnostic test has not been ordered. These two points of view are at 
odds and lead to very different styles of practicing medicine. 

In my opinion, once a surgeon has I ) ruled out concerning diagnoses (cancer, 
infection, etc.) and 2) made a good effort not to overlook a relatively easy solution 
to a problem, a cautious and patient approach to management is warranted. Many of 
the most common sources of arm pain have no proven curative treatment (arthritis, 
lateral epicondylitis, de Quervain's tendonitis, etc.), only palliative or salvage treat
ments. One must also learn to manage post-injury pain. Managing and coping with 
pain are normal aspects of human existence. Good coping skills are important to 
good health status and should be cultivated14'8. Given the imperfections of diagnostic 
tests and the fact that abnormalities on diagnostic testing frequently lead to invasive 
and potentially risky interventions of often unproved benefit, it is wise to be careful 
with additional diagnostic testing. 

Diagnostic tests are most useful when a clear diagnostic question can be asked, 
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when there is a relatively high likelihood of the disease being present, and when the 
test is both sensitive and specific42. In the setting of idiopathic pain complaints (e.g. 
nonspecific wrist pain) the surgeon usually uses an imperfect test with a certain 
rate of false positives and false negatives (e.g. MRI or arthroscopy of the wrist) to 
ask a poorly defined question (e.g. why does the wrist hurt?) in a setting where the 
likelihood of disease with well-defined and well-established treatment (e.g. scaphoid 
nonunion) is extremely low. I would argue that this is poor medicine as it will lead 
to more harm than good and will reinforce the patient's sense that they are ill ". If 
psychosocial factors are important in patient complaints of arm pain, then it is the 
doctor's responsibility to defend the patient's wellness—to help them accept their pain 
and adapt to it. They should be encouraged to think of themselves as healthy39'40'56,57 

(as in fact they almost always are) and it should be assumed that they experiencing 
non-pathological pains ("arm ache") until proved otherwise. 

The counterargument to this cautious approach to the use of diagnostic testing 
is that normal diagnostic tests interpreted as normal are necessary for the treating 
physician to build credibility and authority in the patient's eyes. Given the public's 
awareness of the variance in opinion and the fallibility of doctors (the modern art of 
medicine), the patient will find it relatively easy to disregard one surgeon's reassur
ance. The obvious flaw in this line of thinking is readily apparent in the high preva
lence of asymptomatic findings and abnormalities detected by MRI of the shoulder58' 
6l, wrist62'64, and lumbar spine65"67 among other diagnostic techniques. A diagnostic 
test cannot be used as a measure of health when an abnormal test is consistent with 
good health. For instance, what's the point of finding a ganglion in a painful wrist 
when nearly 50% of asymptomatic wrists have ganglia62. 

Another counterargument—perhaps more relevant in the litigious United States 
of America—is that if a diagnosis is overlooked, the doctor is at risk of being sued. 
As is usually the case, however, defensive medicine is usually bad medicine. In this 
case, if the pretest odds of something worrisome like a cancer is very low,(as they 
are in the setting of idiopathic arm pain) then the risks of injury from over-treat
ment of an incidental finding far outweigh the risk of overlooking a cancer or other 
serious condition57. Humans tend to be emotionally driven and thus very poor at 
risk stratification57'68'70. As physicians, we will help our patients by training them to 
risk-stratify more effectively. 

The study in chapter 6 relies on distinction of patients with discrete pain complaints 
from those with intermediate or vague and idiopathic pain complaints—an imprecise 
distinction that is certainly susceptible to bias. Although we have not formally tested 
the reliability of these distinctions, we do believe they reflect a normal part of clinical 
practice and clinical judgment. We believe that the inclusion of patients from the 
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practices of three different surgeons with different practice styles would help limit 
the potential bias of any one observer. The true test of our findings will be for others 
to reproduce them. 

It is reasonable to ask the age old "chicken and egg" question regarding the psycho
logical dysfunction associated with idiopathic arm pain complaints in our patients. 
In other words, does the psychological dysfunction lead patients to present with pain 
complaints, or is it the experience of presenting with pain that doctors cannot figure 
out that leads to the psychological dysfunction? In this regard, it is interesting that 
our study determined that ineffective coping mechanisms (e.g..helplessness), more 
so than psychological distress (pain anxiety), were associated with complaints of 
nonspecific or idiopathic arm pains. Given that pains in the arm are an extremely 
common aspect of human existence, that most of these pains do not indicate any 
problem or injury, and that most pains are harmless and self-limiting, my opinion 
is that the psychological dysfunction determines perceived disability and leads the 
patient to seek medical attention. In other words, patients present with idiopathic 
pains when they have psychological distress (depression or anxiety) or poor coping 
mechanisms and they do not present with the same pains when they are psycho
logically healthy and have good coping mechanisms. As suggested in Chapter 4 and 
further explored in the next chapter (Chapter 7), the same may be true for common 
discrete sources of arm pain such as trapeziometacarpal arthritis, lateral epicondyli
tis, and de Quervain's tenosynovitis, among others. 

Chapter 7 

In chapter 7 we established that there is a direct, moderate correlation between de
pression and self-rated upper extremity health status (DASH) for several common 
discrete sources or arm pain. It is interesting that the slope of this relationship is the 
same for each diagnosis. This is very strong support for the concept addressed by our 
specific study question and general aim for this chapter that psychosocial factors are 
strong determinants of perceived or self-rated arm disability. 

Surgeons must be mindful of the fact that a patient that complains more furtively 
may not have worse or more advanced disease than the average patient with that 
disease—they may simply be more vulnerable, less adaptive, and more disabled by 
comparable levels of disease. Such a patient may not need more aggressive, invasive, 
or risky treatments. Such a patient may simply need greater attention and compas
sion, greater patience and support, and perhaps treatment which addresses the psy
chological and sociological factors that are preventing them from adapting to and 
coping with the same illness that most people are able to manage quite effectively. It 
would be unfortunate to put a patient at risk with surgery while neglecting a treatable 
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depression that is responsible for a substantial portion of their perceived disability. 
In my opinion, surgeons should err towards caution when considering operative 
treatment of common, benign, painful conditions such as tendinopathies or arthritis. 
Surgeons that are too aggressive or too willing to offer surgery will risk operating 
on the most vulnerable and psychosocially dysfunctional patients when they should 
strive to reserve operative treatment for patients who have the best indications for 
surgery, and those that are most likely to benefit. The latter remain incompletely 
defined. 

It is reasonable to speculate that the findings in Chapter 6 will apply to muscu
loskeletal injuries in general and to most if not all health status measures and studies 
addressing this should be encouraged. In other words, it seems likely that psychoso
cial influences will be found to have a substantial influence on a patient's self-rated 
disability no matter the diagnosis or anatomical location, and that these influences 
must be accounted for and taken into consideration during decision-making. The 
real challenge will be cultivate a culture in which it acceptable and even welcomed to 
begin to address these psychosocial influences in the orthopaedic surgeon's office. 

Chapter 8 
Although it is a relatively small sample, our survey of surgeons, patients, and the 
general public (Chapter 8) suggests a general receptiveness to considering both psy
chological and physical aspects of illness, which runs counter to what we expected in 
formulating the hypothesis or specific study question for this chapter. On the other 
hand, as we expected based upon daily clinical practice, there does exist a subset of 
patients that are clearly resistant to considering, let alone treating, the psychosocial 
aspects of their illness. This subset is seen both in the smaller group with negative 
attitudes towards psychological issues and the correlation of these attitudes with 
reluctance to consider psychological treatment—at least among the public. This may 
represent a defense mechanism in patients that are somatizing or benefiting from 
their illness in another way. It is also an aspect of our culture in which there is a stig
ma associated with psychological and psychiatric treatment. We cannot be directed 
by these maladaptive patients and counterproductive stigmatization. Sensitivity to 
psychosocial issues should be incorporated into surgical practice. 

Chapter 8 is admittedly relatively weak science and is more a hypothesis generating 
observation than definitive data. We had relatively small sample sizes among patients 
and the general public. The three groups were assembled for practicality, but with 
care taken to try to ensure that they were representative. We expected patients to be 
more resistant to considering psychological contributions to illness and psychological 
treatment and are very encouraged by their general receptiveness to a more "holistic" 
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approach to treatment. According to our general aim for this chapter, I would say 
that it is feasible to address psychosocial issues in a hand surgery practice. 

Health providers of all types and the media in general are guilty of selling both 
unrealistic hope and unfounded fear. Both create willing consumers of health care 
and news/entertainment. Neither group serves to enhance health or wellness (the 
sense or belief that one is healthy). All of us have the responsibility and the duty to 
promote wellness. In the absence of scientific evidence to the contrary, general health 
and wellness would be optimized by choosing the most positive, optimistic, enabling 
and practical manner of understanding and managing disease and illness. The role 
of science is invaluable to avoid fooling ourselves and avoid being fooled by others. 
Physicians and surgeons need to be scientists—they need to insist upon verifiable 
evidence prior to investing in a given concept. 

Chapter g/Conclusion 
Since the true nature or definition of science is a matter for philosophers, Chapter 
9 is by necessity as much opinion as science. Nonetheless, given the responsibility 
of doctors to encourage wellness, it is surprising how often we promote nebulous, 
poorly defined, and pseudoscientific illnesses in patients that are likely to represent 
the worried well (i.e. the substantial subset of healthy patients in wealthy, developed 
countries that present to the doctor with either complaints of uncertain origin or 
excessive complaints with respect to common benign illness such as those associ
ated with aging). Chapter 8 confirms our hypothesis and specific study question by 
demonstrating that many of the diagnoses hand surgeons use to explain idiopathic 
pains are pseudoscientific. 

If we are to follow Hippocrates and "First, do no harm", we need to use neutral 
terms that acknowledge both the limits of modern medicine and our own ignorance. 
Our job is to identify conditions that should not be neglected and to be certain that 
we do not overlook opportunities to predictably improve quality of life. We need to 
avoid encouraging a belief that everything is fixable, treatable, or curable, because 
that is far from the truth. Admitting our ignorance and limitations is honest. It rep
resents good medicine, and it encourages coping skills and adaptation. 

A patient that learns good coping skills will be happier and more functional, will 
utilize fewer resources, and will avoid potentially harmful medical and surgical in
terventions. Exercises for the mind—such as cognitive behavior therapy—and a 
culture of acceptance, adaptation, and coping may be the most effective medicine 
for musculoskeletal pain. I anticipate a lifetime devoted to fully developing this pos
sibility. 
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Summary 

Introduction 
Pain is an unpleasant sensation with both physical and psychosocial components that 
is associated with actual or perceived tissue damage. Pain is distinct from nocicep
tion, a neurophysiological term reserved for the transmission mechanism of physi
ological pain. Pain is a subjective experience that typically accompanies nociception, 
but can also arise without any stimulus. 

Nonspecific pains are common in most anatomical areas, pain represents one of 
the greatest challenges in modern medicine, and pain is strongly associated with 
psychosocial factors. Orthopaedic surgeons are familiar and comfortable with psy
chosocial influences on illness in the form of secondary gain and malingering, but 
they are less prepared to manage the physical manifestations of psychological distress, 
the most extreme forms of which are identified by psychiatrists as somatoform disor
ders such as hypochondriasis. We would like to believe that the patient in our office 
with greater complaints has worse physical disease, but there is mounting evidence 
that psychological distress and poor coping mechanisms may be more important 
than disease severity. It is the aim of this thesis to focus attention on these issues as 
they apply to painful arm conditions, to build our scientific knowledge base, and to 
encourage a focus of treatment on the psychological as well as the physical aspects 
of illness. 

Chapter 2 
Pain Dominates Measurements of Elbow Function and Health Status 

Pain is the strongest determinant of measures of elbow function and health status. In 
a study of 104 patients recovering from elbow trauma, pain alone accounted for 66% 
of the variability in the Mayo Elbow Performance Index scores, 59% of the variability 
in the Broberg and Morrey scores, 57% of the variability in the American Shoulder 
and Elbow Surgeons Elbow Evaluation scores, and 36% of the variability in scores on 
the Disabilities of the Arm Shoulder and Hand questionnaire. Models that included 
other factors accounted for only slightly more variability (73%, 79%, 79%, and 45% 
respectively), and those that did not include pain accounted for only 22%, 41%, 
41%, and 14% of the variability. Surgeon-based measures that combine objective and 
subjective measures can be misleading and should be used with caution—they may 
undervalue or overvalue objective amelioration of disease or impairment. Separating 
objective and subjective measures will allow comparison of the two and provide us 
with opportunities to understand the source of any discrepancies. 
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Chapter 3 
The Functional Outcome Of Operative Treatment Of Ununited Fractures Of The 
Humeral Diaphysis In Older Patients 
Successful operative treatment of a discrete, disabling physical problem such as an 
unstable ununited fracture of the diaphyseal humerus in an older osteoporotic patient 
can have a substantial impact on health status. The fracture united in 20 of 22 patients 
in our series and the average score on the Disabilities of the Arm, Shoulder, and Hand 
Questionnaire decreased from 77 to 24 points. By establishing that discrete, specific 
arm problems can be addressed with effective operative treatment, we encourage a 
focus of our professional and academic passions on defining pathophysiology clearly 
and scientifically, scientifically associating pathophysiology with objective impair
ment, and using treatments of scientifically established efficacy. 

Chapter 4 
The Prevalence of Osteoarthrosis of the Trapeziometacarpal Joint 

Trapeziometacarpal arthrosis is a normal part of aging with 94% of women and 85% 
of men over 80 years of age seen for a fracture of the distal radius having radiographic 
signs of arthrosis. Women develop arthrosis sooner and get worse arthrosis than 
men. These findings emphasize that pain is an unavoidable aspect of human existence 
and it will never be possible to avoid pain entirely. It raises the question: What brings 
a relatively small percentage of the population to the doctor's office for assistance, 
while the vast majority of patients manage the disease on their own? Orthopaedic 
surgeons have traditionally argued that it is the patients with the worst disease that 
present requesting our services, but there is mounting evidence to suggest that the 
patients that present are just as likely to be those with the lowest resiliency and adapt
ability. In other words, they may be the most vulnerable. It seems likely that patients 
that come to the doctor and patients that request surgery for a painful condition are 
different both psychologically and sociologically from patients that cope with and 
manage their illness. 

Although trapeziometacarpal arthroplasty is an effective treatment for pain, 
thoughtless use of this surgery may serve to medicalize patients rather than encour
aging them to adapt to the inevitable challenges that accompany the aging process. 
The correct rate of trapeziometacarpal arthritis is debatable; however, surgery in 
every patient with moderate to severe radiographic changes would severely impact 
already stretched medical resources, particularly in less wealthy countries. Given how 
difficult these issues can be in the context of a discrete, easily defined and verified 
disease, the situation can be expected to be more complex and challenging when the 
source of the pain, illness, and disability are not readily apparent. 
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Chapter 5 
Idiopathic Arm Pain 
Nonspecific or idiopathic complaints of pain represented 13% of a busy hand sur
gery practice. Although these patients had, by definition, no objectively measurable 
physical dysfunction, they reported substantial disability comparable to patients with 
several objective disease processes. Such nonspecific pains are common in many 
anatomical sites and fields of medicine. We prefer the use of neutral, non-threaten
ing terms that acknowledge the limits of modern medicine, such as idiopathic back 
pain and idiopathic arm pain. Humanity has accepted this concept in the form of 
"headache" and "backache", terms that imply that the pain is consistent with excellent 
health. Why not "arm ache"? 

Chapter 6 
Psychological Factors in Idiopathic Arm Pain 
Patients with non-specific or idiopathic arm pain complaints rated higher on several 
measures of psychological dysfunction than patients with discrete identifiable causes 
of pain. Multivariate analysis suggested that poor coping mechanisms in the form 
of a subtype of catastrophizing known as helplessness were the most important fac
tor. In other words, patients that present with non-specific or idiopathic arm pain 
complaints have, on average, less adaptive coping skills when compared to patients 
with discrete sources of pain. The important role of psychological factors such as 
poor coping skills and distress (anxiety or depression) in illness behavior is familiar 
to psychologists and psychiatrists who understand that humans are susceptible to so
matoform disorders. But in the relatively Cartesian industrialized world, orthopaedic 
surgeons seem insufficiently aware or sensitive to these issues and may tend, along 
with their patients, to see all pains as mechanically or physiologically determined 
and as correctable or curable. Managing and coping with pain are normal aspects of 
human existence. Good coping skills are important to good health status and should 
be cultivated. 

Chapter 7 
Self-Reported Upper Extremity Health Status Correlates with Depression 

There is a direct, moderate correlation between depression and self-rated upper 
extremity health status (DASH) for several common discrete sources of arm pain. 
The slope of this relationship is similar for each diagnosis. Surgeons must be mindful 
of the fact that a patient that complains more furtively may not have worse or more 
advanced disease than the average patient with that disease—they may simply be 
more vulnerable, less adaptive, and more disabled by comparable levels of disease. 
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Such a patient may not need more aggressive, invasive, or risky treatments. Such a 

patient may simply need greater attention and compassion, greater patience and 

support, and perhaps treatment which addresses the psychological and sociological 

factors that are preventing them from adapting to and coping with the same illness 

that most people are able to manage effectively. 

Chapter 8 
A Survey Of Surgeons, Hand Surgery Patients And The General Public Regarding 
Psychological Influences On Illness 
A survey of surgeons, patients, and the general public suggested a general receptive -
ness to considering both psychological and physical aspects of illness, although there 
appears to be a subset of patients that find these ideas offensive. Considering the 
evidence presented in this thesis, hand surgeons should incorporate consideration 
of psychosocial issues into their practice. Furthermore, in the absence of scientific 
evidence to the contrary, general health and wellness would be optimized by choosing 
the most positive, optimistic, enabling and practical manner of understanding and 
managing disease and illness. I am optimistic that if medicine as a profession takes 
this so-called "holistic" or bio-psycho-social-cultural approach, it will become more 
acceptable to patients and they will benefit. 

Chapter 9 
Pseudoscientific Explanations of Arm Pain 
According to accepted definitions of science, many of the diagnoses that hand sur
geons use to diagnose hand and arm pain appear scientific, but do not fulfill the 
basic criteria that make something scientific. In other words, they are pseudosci
entific. Most of the modern "snake oils" in society make a claim to scientific sup
port that is inappropriate. If mainstream physicians and surgeons are to offer more 
than the "alternative treatments", we must adhere strictly to scientific principals. 
Furthermore, pseudoscientific diagnoses may be as concerning as pseudoscientific 
treatments given the influence that a diagnosis can have on disability, litigation, and 
self-perception. If we are to follow the medical precept primum non nocere ("first, 
do no harm"), physicians need to use neutral terms that acknowledge both the limits 
of modern medicine and our own ignorance, and avoid the use of pseudoscientific 
diagnoses and treatments. A physcian's job is to identify conditions that should not 
be neglected and to be certain that we do not overlook opportunities to predictably 
improve quality of life. We need to avoid encouraging a belief that everything is fix-
able, treatable, or curable, because that is far from the truth. 
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Conclusions 
Pain, and thus psychosocial factors, dominates perceived disability in upper limb 
surgical patients. Even pain without objective physical dysfunction can be subjec
tively severe and disabling. Disability correlates with ineffective coping skills and 
psychological distress for both specific and nonspecific pains. Pain is part of human 
existence. Orthopaedic surgeons have the skills to provide extraordinary improve
ments in objective and subjective function for several discrete disabling conditions, 
but not always through surgery or physical manipulation. Orthopaedic surgeons 
need to respect the role of psychosocial factors and encourage good coping skills 
or risk taking advantage of vulnerable patients. Comforting while describing our 
limitations represents good medicine, and it encourages coping skills and adaptation, 
will utilize fewer resources, and will avoid potentially harmful medical and surgi
cal interventions. Evidence based treatments—such as cognitive behavior therapy 
(essentially exercises for the mind in which patients learn to recognize cognitive 
errors and replace them with more positive and adaptive concepts)—encouraging 
hope while teaching skills of acceptance, adaptation, and coping may be the most 
effective treatment for musculoskeletal pain and are essential to help our patients 
thrive in the face of the many musculoskeletal problems that we cannot yet and may 
never be able to solve. 
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Introductie 
Pijn is een onprettige sensatie met zowel fysieke als psychosociale componenten 
welke zijn geassocieerd met ofwel feitelijke weefselschade ofwel een gevoel wat past 
bij weefselschade of beide. Pijn kan worden onderscheiden van nociceptie, een neu
rofysiologische term voor het transmissie mechanisme van fysiologische pijn. Pijn 
is immers een subjectieve ervaring die geassocieerd kan zijn met nociceptie, maar 
kan ook ontstaan zonder enige voorafgaande fysiologische stimulus. 

Aspecifieke pijn komt frequent voor in veel delen van het lichaam, en de behande
ling ervan vormt één van de grootste uitdagingen binnen de hedendaagse genees
kunde. Bovendien is pijn sterk geassocieerd met psychosociale factoren. Orthope
disch chirurgen zijn goed bekend met de psychosociale invloeden op ziekte zoals 
secundaire ziektewinst en simulatie, maar kunnen vaak minder goed omgaan met de 
fysieke uitingen van psychologisch leed. De meest extreme vormen daarvan worden 
door psychiaters geclassificeerd als somatoforme stoornissen zoals hypochondrie. 
Wij willen graag geloven dat de patient met een ernstige ziekte zich in de kliniek 
ook presenteert met meer klachten. Echter, er komen steeds meer aanwijzingen dat 
psychologisch leed en het onvoldoende kunnen omgaan met ziekte, belangrijker zijn 
dan de ernst van de ziekte. 

Het doel van dit proefschrift is om de aandacht te richten op deze kwesties zoals 
deze van toepassing zijn op pijnlijke aandoeningen van de bovenste extremiteit. Niet 
alleen om onze wetenschappelijke basis hieromtrend te verbreden, maar ook om de 
orthopeed aan te moedigen zijn behandeling zowel op de psychosociale als op de 
fysieke uitingen van een aandoening te richten. 

Hoofdstuk 2 
Pijn Domineert Evaluatie van Elleboogfunctie en Gezondheid 

Pijn is de belangrijkste determinant bij evaluatie van elleboogfunctie en gezondheid. 
In een studie van 104 patiënten die revalideren na elleboogtrauma blijkt dat pijn ver
antwoordelijk is voor 66% van de variabiliteit in de Mayo Elbow Performance Index 
scores, voor 59% van de variabiliteit in de Broberg en Morrey scores, voor 57% van de 
variabiliteit in de American Shoulder and Elbow Surgeons Elbow Evaluation scores, 
en voor 36% van de variabiliteit in de Disabilities of the Arm Shoulder and Hand 
questionnaire. Bij statistische modellen waarin ook andere factoren zijn opgenomen 
kan slechts een iets grotere variabiliteit in de scores worden verklaard (73%, 79%, 79% 
en 45%), en in de statistische modellen waarin pijn niet is opgenomen kan slecht 22%, 
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41%, 41% en 14% van de variabiliteit in scores worden verklaard. Gestandaardiseerde 
uitkomstmaten vanuit het perspectief van de behandelend arts, waarin objectieve en 
subjectieve uitkomsten gecombineerd worden, kunnen een verkeerd beeld geven. 
Conclusies hierop gebaseerd moeten voorzichtig worden getrokken om te voorko
men dat objectieve verbetering van ziekte of handicap wordt onderschat of overschat. 
Het scheiden van objectieve en subjectieve uitkomsten faciliteert vergelijking van 
beiden en helpt ons een mogelijke bron van discrepantie beter te begrijpen. 

Hoofdstuk 3 
Functionele resultaten na operatieve behandeling van pseudarthrosen van de 
humerusschacht bij ouderen 
Succesvolle behandeling van een discreet doch invaliderend probleem zoals een in
stabiele niet-geheelde fractuur van de humerusschacht in een oude osteoporotische 
patient kan een substiantieel effect hebben op de gezondheid. De fractuur genas in 
20 van de 22 patiënten in onze serie en de gemiddelde Disabilities of Arm, Shoulder 
and Hand score nam af van 77 tot 24 punten. Door te stellen dat discrete, specifieke 
aandoeningen van de arm effectief operatief kunnen worden behandeld, werken we 
een focus van onze professionele en academische passies in de hand op het helder en 
wetenschappelijk definiëren van pathophysiologic, het wetenschappelijk correleren 
van pathophysiologic met objectieve invaliditeit, en het gebruik van behandelingen 
die een wetenschappelijk bewezen effect hebben. 

Hoofdstuk 4 
Prevalentie van arthrose van het trapeziometacarpale gewricht 

Arthrose van het trapeziometacarpale gewricht hoort bij het oud worden. Deze aan
doening wordt gezien bij 94% van de vrouwen en 85% van de mannen ouder dan 
80 jaar die gezien worden voor een fractuur van de distale radius. Vrouwen krijgen 
eerder en ernstigere arthrose dan mannen. Deze bevindingen benadrukken dat pijn 
een nagenoeg onontkoombaar aspect is van het menselijk bestaan en dat het nooit 
mogelijk zal zijn om pijn te ontlopen. De vraag die nu rijst: Wat brengt een relatief 
klein percentage van de populatie bij de dokter, terwijl het grootste deel van de 
patiënten nooit een dokter opzoekt met dezelfde ziekte? Orthopedische chirurgen 
gaan er traditioneel van uit dat het de patiënten zijn met de ernstigste vorm van de 
ziekte die zich presenteren en om hulp vragen. Echter, er is steeds meer bewijs dat 
de patiënten die zich melden juist de patiënten zijn met de minste veerkracht en het 
slechtste aanpassingsvermogen. Met andere woorden, deze patiënten zijn misschien 
het meest kwetsbaar. Het lijkt logisch dat patiënten die naar de dokter gaan en geope
reerd willen worden voor een pijnlijke aandoening, psychologisch en sociologisch 
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verschillen van patiënten die hun ziekte op eigen wijze de baas zijn. 

Hoewel een trapeziometacarpale arthroplastiek meestal een effectieve behandeling 
is voor pijn, zal overmatig gebruik van deze behandeling leiden tot de medicalisatie 
van patiënten in plaats van het stimuleren van patiënten om zich aan te passen aan 
de onvermijdelijke uitdagingen die inherent zijn aan het ouder worden. De exacte 
prevalentie van trapeziometacarpale arthrose is betwistbaar; echter, als iedere patiënt 
met matige tot ernstige röntgenologische afwijkingen geopereerd zou worden, zullen 
de -nu al reeds beperkte- medische middelen snel uitgeput raken, zeker in de minder 
onwikkelde landen. Gezien het feit dat bovenstaande kwesties al moeilijk zijn in de 
context van een discreet, gemakkelijk definieerbaar en reproduceerbaar ziektebeeld, 
kan verwacht worden dat de situatie complexer en uitdagender wordt als de herkomst 
van de pijn, ziekte, en invaliditeit niet zo makkelijk te verklaren zijn. 

Hoofdstuk 5 

Idiopathische pijn in de arm 

Niet-specifieke ofwel idiopathische klachten van pijn representeren 13% van het 
totaal in een drukke orthopedische handchirurgie praktijk. Hoewel deze patiënten 
per definitie geen objectief meetbare fysieke afwijking hebben, rapporteren zij een 
substantiële invaliditeit vergelijkbaar met patiënten met een objectiveerbaar ziek-
proces. Dergelijke niet-specifieke pijn is geassocieerd met veel verschillende ana
tomische locaties en specialismen in de geneeskunde. Wij geven de voorkeur aan 
het gebruik van neutrale, niet-bedreigende, nomenclatuur waarin de beperkingen 
van de moderne geneeskunde naar voren komen, zoals idiopathische lage rugpijn 
en idiopathische arm pijn. De mensheid heeft dit concept omarmd in de vorm van 
"hoofdpijn" en "rugpijn", termen die impliceren dat de pijn verder consistent is met 
een uitstekende gezondheid. Waarom dan geen "armpijn"? 

Hoofdstuk 6 

Psychologische factoren geassocieerd met idiopathische pijn in de arm 

Patiënten met niet-specifieke, ofwel idiopathische klachten van armpijn scoren slech
ter op verschillende psychologische vragenlijsten dan patiënten met een discrete 
aanwijsbare oorzaak van hun pijn. Een multivariante analyse suggereert dat beperkte 
adaptieve eigenschappen in de vorm van een subtype van 'catastrophizing' ookwel 
bekend als hulpeloosheid, de meest belangrijke factor voor de score is. Met andere 
woorden, patiënten die zich presenteren met niet-specifieke of idiopathische klach
ten van armpijn hebben gemiddeld minder adaptieve eigenschappen in vergelijk 
tot patiënten met discrete oorzaken voor pijn. De belangrijke rol van psychosociale 
factoren zoals slechte adaptieve eigenschappen en noodleidenheid (angst en de-
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pressie) bij ziektegedrag is bekend bij psychologen en psychiaters die bekend zijn 
met mensen gevoelig voor somatoforme aandoeningen. In de Cartesiaanse (Wat is 
dit?) geïndustrialiseerde wereld lijken orthopedisch chirurgen onvoldoende op de 
hoogte van of gevoelig voor deze kwesties en neigen samen met hun patiënten naar 
het interpreteren van pijn als een mechanisch of fysiologisch bepaald en dus als cor
rigeerbaar en behandelbaar. Omgaan met en adaptie aan pijn zijn normale aspecten 
van het menselijk bestaan. Goede adaptieve eigenschappen zijn belangrijk voor een 
goede gezondheid en dienen te worden gecultiveerd. 

Hoofdstuk 7 
Zelf-gerapporteerde gezondsstatus van de bovenste extremiteit correleert met 
depressie 
Er bestaat een directe -doch matige- correlatie tussen depressie en zelf-gerappor
teerde gezondheidsstatus van de bovenste extremiteit (DASH) voor verschillende 
oorzaken van armpijn. De stijlheid van deze correlatie is gelijk voor iedere diagnose. 
Orthopedisch chirurgen moeten rekening houden met het feit dat een patiënt die 
meer klaagt misschien niet heviger of meer progressief ziek is dan de gemiddelde 
patiënt met dezelfde ziekte. Deze patiënten kunnen simpelweg kwetsbaarder zijn, 
minder adaptief, en ernstiger geïnvalideerd door een vergelijkbare mate van ziek 
zijn. Een dergelijke patiënt hoeft niet aggresiever, invasiever, of met meer risico be
handeld te worden. De patiënt zal gewoonweg meer aandacht, medeleven, geduld 
en steun nodig hebben. Verder behoeft deze patient wellicht een behandeling gericht 
op de psychologische en sociale factoren waardoor een meer "normale" adaptie en 
ziektebeleving mogelijk worden zoals aanwezig bij merendeel van de populatie met 
dezelfde aandoening. 

Hoofdstuk 8 
Een onderzoek onder orthopaedisch chirurgen, handchirurgische patiënten en 

de gewone populatie over psychologische invloeden op ziekte 

Een onderzoek onder orthopaedisch chirurgen, patiënten en de gewone populatie 
suggereert een ontvankelijkheid voor het idee om zowel de psychologische als de 
fysieke aspecten van een ziekte te overwegen. Er is echter een subset van patiënten 
die zich aangevallen zal voelen door deze ideëen. Gezien het bewijs dat in dit proef
schrift geleverd wordt, zullen orthopedisch chirurgen rekening moeten houden met 
psychosociale kwesties in hun praktijkvoering. Verder zal, bij gebrek aan wetenschap
pelijk bewijs voor het tegendeel, gezondheid en welzijn geoptimaliseerd kunnen 
worden door het kiezen van de meest positieve, optimistische en praktische manier 
van begrip en behandeling van een aandoening en ziekte. Ik ben optimistisch dat 
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als de geneeskundige benadering meer zogenaamd 'holistisch' of bio-psycho-sociaal-
cultureel wordt, het meer acceptabel wordt voor de patient en zij uiteindelijk degene 
zijn die daarvan profiteren. 

Hoofdstuk 9 

Pseudowetenschappelijke verklaring voor armpijn 

Volgens de algemeen geaccepteerde definities van wetenschap, lijken veel van de 
diagnoses die orthopaedisch chirurgen gebruiken voor hand- en armpijn weten
schappelijk. Zij voldoen echter niet aan de basale criteria voor wat iets 'wetenschap
pelijk' maakt. Met andere woorden, de diagnoses zijn "pseudowetenschappelijk". 
Veel van de moderne "slangenolie" (WAT betekent dit??) in de maatschappij claimt 
wetenschappelijke steun waarbij dit niet gerechtvaardigd is. Als artsen meer moeten 
gaan aanbieden dan de "alternatieve behandelingen", moeten we er zorg voor dragen 
strikt vast te houden aan onze wetenschappelijke principes. Pseudowetenschappelijke 
diagnoses minstens zo verontrustend als pseudowetenschappelijke behandelingen 
vanwege de invloed die een diagnose kan hebben op invaliditeit, procesvoering, en 
eigenwaarde. Als we het medische gebod primum non nocere volgen, zullen artsen 
neutrale termen moeten gebruiken die de tekortkomingen van de moderne genees
kunde en onze eigen onwetendheid reflecteren, en het gebruik van pseudoweten
schappelijke diagnoses en behandelingen moet worden voorkomen. Het is de taak 
van de arts om die aandoeningen te herkennen die met rust gelaten moeten worden 
en waarvan we zeker van te zijn dat er geen mogelijkheden over het hoofd gezien 
worden om voorspelbaar de kwaliteit van leven te verbeteren. We moeten voorkomen 
dat er een geloof ontstaat dat alles oplosbaar, behandelbaar, of cureerbaar is, want 
dat is immers ver van de waarheid. 

Conclusies 

Pijn en psychosociale factoren, domineren de beleving van invaliditeit van patiënten 
met een chirurgisch probleem van de bovenste extremiteit. Zelfs pijn zonder een 
objectieve fysieke aandoening kan subjectief ernstig en invaliderend beleefd worden. 
Invaliditeit correleert met ineffectieve adaptieve eigenschappen en psychologisch 
leed voor zowel specifieke pijn als niet-specifieke pijn. Pijn is een onderdeel van het 
menselijk bestaan. Orthopedische chirurgen hebben de kennis en vaardigheid om te 
kunnen voorzien in sterke verbeteringen van -objectieve en subjectieve- functies van 
vele en uiteenlopende aandoeningen. Hier is niet altijd een operatie of fysieke mani
pulatie voor nodig. Orthopedisch chirurgen dienen de rol van psychosociale factoren 
te respecteren en de adaptieve eigenschappen van de patient te stimuleren, anders 
lopen zij het risico misbruik te maken van kwetsbare patiënten. Het steunen van de 
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patiënt, waarbij we onze grenzen als behandelaar duidelijk uiteenzetten, past bij een 
goede praktijkvoering. Het stimuleert de adaptieve eigenschappen en aanpassingen 
met goedkope bronnen. Bovendien vermijden wij potentiële schadelijke medische en 
chirurgische interventies. Evidence based behandelingen zoals cognitieve gedrags
therapie (oefeningen voor de geest waarbij patiënten cognitieve tekortkomingen 
leren herkennen en vervangen met meer positieve en adaptieve concepten) kunnen 
hoop geven, terwijl de uitleg over vaardigheden van acceptatie, adaptie, en het leren 
omgaan met musculoskeletale pijn de meest effectieve behandeling is. Kortom, het 
is essentieel om dergelijke patiënten te helpen ondanks de vele musculoskeletale 
problemen die we nu nog niet, en wellicht nooit, kunnen oplossen. 

148 



Bibliography 

Textbooks 
i. Jupiter JB, Ring D. AO Manual of Fracture Management: Hand and Wrist. Stuttgart: 

Thieme;2005. 

2. Ring D, Cohen M (editors). Fractures of the Hand and Wrist. New York: Informa. 2007 (In 

press). 

3. Ring D, Steinman S (editors). Fractures of the Wrist DVD. Chicago: AAOS (In production). 

Original Articles 
1. Ring D, Wenger DR. Magnetic resonance-imaging scans in discitis. Sequential studies in a child 

who needed operative drainage: a case report. J Bone Joint Surg Am. i994;76(4):596-6oi. 

2. Ring D, Vaccaro AR, Scuderi G, Pathria MN, Garfin SR. Acute calcific retropharyngeal 

tendinitis. Clinical presentation and pathological characterization. J Bone Joint Surg Am. 

1994;76( 11): 1636-42. 

3. Vaccaro AR, Ring D, Scuderi G, Garfin SR. Vertebral artery location in relation to the verte-

bralbody as determined by two-dimensional computed tomography evaluation. Spine. 1994; 19 

(23):2637-4i. 

4. Jupiter JB, Ring D, Rosen H. The complications and difficulties of management of nonunion 

in the severely obese. J Orthop Trauma. i995;9(5):363-70. 

5. Ring D, Vaccaro AR, Scuderi G, Green D. Vertebral osteomyelitis after blunt traumatic esopha

geal rupture. Spine. i995;2o(i):98-ioi. 

6. Ring D, Johnston CE, Wenger DR. Pyogenic infectious spondylitis in children: the convergence 

of discitis and vertebral osteomyelitis. J Pediatr Orthop. i995;i5(5):652-6o. 

7. Ring D, Jupiter JB, Labropoulos PK, Guggenheim JJ, Stanitsky DF, Spencer DM. Treatment 

of deformity of the lower limb in adults who have osteogenesis imperfecta. J Bone Joint Surg 

Am. i996;78(2):220-5. 

8. Jupiter JB, Ring D. A comparison of early and late reconstruction of malunited fractures of the 

distal end of the radius. J Bone Joint Surg Am. i996;78(5):739-48. 

9. Ring D, Waters PM. Operative fixation of Monteggia fractures in children. J Bone Joint Surg 

Br. i996;78(5):734-9. 

10. Jupiter JB, Fernandez DL, Toh CL, Fellman T, Ring D. Operative treatment of volar intraar

ticular fractures of the distal end of the radius. J Bone Joint Surg Am. i996;78(i2):i8i7-28. 

11. Ring D, Vaccaro AR, Scuderi G, Klein G, Green D, Garfin SR. An association between the flat 

back and postpolio syndromes: a report of three cases. Arch Phys Med Rehabil. 1997;78(3):324-

6. 

12. Ring D, Jupiter JB, Sanders RA, Quintero J, Santoro VM, Ganz R, Marti RK. Complex nonun

ion of fractures of the femoral shaft treated by wave-plate osteosynthesis. J Bone Joint Surg Br. 

i997;79U):289-94. 

13. Ring D, Snyder B. Spinal canal compromise in Proteus syndrome: case report and review of 

the literature. Am J Orthop. i997;26(4):275-8. 

149 



BIBLIOGRAPHY 

14. Vaccaro AR, Ring D, Lee RS, Scuderi G, Garfin SR. Salvage anterior C1-C2 screw fixatio and 

arthrodesis through the lateral approach in a patient with a symptomatic pseudoarthrosis. Am 

J Orthop. i997;26(5):349-53. 

15. Ring D, BarrickWT, Jupiter JB. Recalcitrant nonunion. Clin Orthop. i997;(34o):i8i-9. 

16. Vaccaro AR, Ring D, Scuderi G, Cohen DS, Garfin SR. Predictors of outcome in patients with 

chronic back pain and low-grade spondylolisthesis. Spine. i997;22( 17)12030-4; discussion 2035. 

17. Ring D, Jupiter JB, Brennwald J, Büchler U, Hastings H. Prospective multicenter trial of a plate 

for dorsal fixation of distal radius fractures. J Hand Surg [Am]. i997;22(5):777-84. 

18. Ring D, Jupiter JB, Sanders RW, Mast J, Simpson NS. Transolecranon fracture-dislocation of 

the elbow. J Orthop Trauma. i997;n(8):545-50. 

19. Jupiter JB, Ring D. Operative treatment of post-traumatic proximal radioulnar synostosis. J 

Bone Joint Surg Am. i998;8o(2):248-57. 

20. Ring D, Simmons BP, Hayes M. Continuous passive motion following metacarpophalangeal 

joint arthroplasty. J Hand Surg [Am]. i998;23(3):505-n. 

21. Ring D, Jupiter JB, Simpson NS. Monteggia fractures in adults. J Bone Joint Surg Am. 1998:80 

(i2):i733-44. 

22. Ring D, Jupiter JB. Ununited fractures of the clavicle with bony defect: Treatment with a cortico-

cancellous bone graft and plate fixation. Tech Hand Upper Extremity Surg. 1999:3 (3):i93-6. 

23. Ring D, Perey BH, Jupiter JB. The functional outcome of operative treatment of ununited frac

tures of the humeral diaphysis in older patients. J Bone Joint Surg Am. i999;8i(2):i77-90. 

24. Ring D, Jupiter JB, Toh S. Salvage of contaminated fractures of the distal humerus with thin 

wire external fixation. Clin Orthop. i999;(359):203-8. 

25. Ring D, Jupiter JB, Toh S. Transarticular bony defects after trauma and sepsis: arthrodesis using 

vascularized fibular transfer. Plast Reconstr Surg. i999;i04(2):426-34. 

26. Ring D, Jupiter JB, Gan BS, Israeli R, Yaremchuk MJ. Infected nonunion of the tibia. Clin 

Orthop. i999;(369):302-n. 

27. Ring D, Jupiter JB, Quintero J, Sanders RA, Marti RK. Atrophic ununited diaphyseal fractures 

of the humerus with a bony defect: treatment by wave-plate osteosynthesis. J Bone Joint Surg 

Br. 2O0o;82(6):867-7i. 

28. Fernandez DL, Ring D, Jupiter JB. Surgical management of delayed union and nonunion of 

distal radius fractures. J Hand Surg [Am]. 200i;26(2):20i-9. 

29. Ring D, Waters PM, Hotchkiss RN, Kasser JR. Pediatric floating elbow. J Pediatr Orthop. 

200i;2i(4):456-9. 

30. Ring D, McKee MD, Perey BH, Jupiter JB. The use of a blade plate and autogenous cancellous 

bone graft in the treatment of ununited fractures of the proximal humerus. J Shoulder Elbow 

Surg. 200i;io(6):50i-7. 

31. Ring D, Jupiter JB. Orthogonal, fixed-angle, plate fixation of unstable, ununited fractures of 

the distal radius. Osteo Trauma Care. 2002;10:1-4. 

32. Prommersberger KJ, Fernandez DL, Ring D, Jupiter JB, Lanz UB. Open reduction and internal 

fixation of un-united fractures of the distal radius: does the size of the distal fragment affect 

the result? Chir Main. 2002;2i(2):ii3-23. 

33. Ring D, Roberge C, Morgan T, Jupiter JB. Osteotomy for malunited fractures of the distal ra

dius: a comparison of structural and nonstructural autogenous bone grafts. J Hand Surg [Am]. 

2002;27 (2 ) :2 l6 -22 . 

150 



BIBLIOGRAPHY 

34. Ring D, Jupiter IB, Zilberfarb J. Posterior dislocation of the elbow with fractures of the radial 

head and coronoid. J Bone Joint Surg Am. 2002;84-A(4):547-5i. 

35. Ring D, Psychoyios VN, Chin KR, Jupiter JB. Nonunion of nonoperatively treated fractures of 

the radial head. Clin Orthop. 2002;(398):235-8. 

36. Jupiter JB, Ring D, Weitzel PP. Surgical treatment of redisplaced fractures of the distal radius 

in patients older than 60 years. J Hand Surg [Am], 2002;27(4):7i4-23. 

37. Jupiter JB, Ring D. Treatment of unreduced elbow dislocations with hinged external fixation. 

J Bone Joint Surg Am. 2002;84-A(9):i630-5. 

38. Ring D, Quintero J, Jupiter JB. Open reduction and internal fixation of fractures of the radial 

head. J Bone Joint Surg Am. 2002;84-A(io):i8n-5. 

39. Ring D, Gulotta L, Roy A, Jupiter JB. Concomitant nonunion of the distal humerus and ole

cranon. J South Orthop Assoc. 2003;i2(i):27-3i. 

40. Ring D, Jupiter JB, Gulotta L. Articular fractures of the distal part of the humerus. J Bone Joint 

Surg Am. 2003;85-A(2):232-8. 

41. Ring D, Jupiter JB, Gulotta L. Atrophic nonunions of the proximal ulna. Clin Orthop. 2003; 

(409):268-74. 

42. Ring D, Jupiter JB. Operative release of complete ankylosis of the elbow due to heterotopic 

bone in patients without severe injury of the central nervous system. J Bone Joint Surg Am. 

2003;85-A(5):849-57. 

43. Ring D, Gulotta L, Jupiter JB. Unstable nonunions of the distal part of the humerus. J Bone 

Joint Surg Am. 2003;85-A(6):i040-6. 

44. Ping D, Prommcrsberger K, Jupiter JB. Posttraumatic radial club hand. J Surg Orthop Adv. 

2004;i3(3):i6i-5. 

45. Ring D, McCarty LP, Campbell D, Jupiter JB. Condylar blade plate fixation of unstable 

fractures of the distal ulna associated with fracture of the distal radius. J Hand Surg [Am], 

2004;29(l):i03-9. 

46. Ring D, Chin K, Jupiter JB. Radial nerve palsy associated with high-energy humeral shaft 

fractures. J Hand Surg [Am], 2004;29(i):i44-7. 

47. Ring D, Jupiter JB. Operative release of ankylosis of the elbow due to heterotopic ossification. 

Surgical technique. J Bone Joint Surg Am. 2004;86-A Suppl 1:2-10. 

48. Ring D, Hannouche D, Jupiter JB. Surgical treatment of persistent dislocation or subluxa

tion of the ulnohumeral joint after fracture-dislocation of the elbow. J Hand Surg [Am]. 

2004;29(3):470-8o. 

49. Harness N, Ring D, Jupiter JB. Volar Barton's fractures with concomitant dorsal fracture in 

older patients. J Hand Surg [Am]. 2004;29(3):439-45. 

50. Ring D, Tavakolian J, Kloen P, Helfet D, Jupiter JB. Loss of alignment after surgical treatment 

of posterior Monteggia fractures: salvage with dorsal contoured plating. J Hand Surg [Am]. 

2004;29U):694-702. 

51. Ring D, Guss D, Malhotra L, Jupiter JB. Idiopathic arm pain. J Bone Joint Surg Am. 2004;86-A 

(7):i387-9i. 

52. Ring D, Kloen P, Kadzielski J, Helfet D, Jupiter JB. Locking compression plates for osteoporotic 

nonunions of the diaphyseal humerus. Clin Orthop. 2004;(425):50-4. 

53. Ring D, Gulotta L, Chin K, Jupiter JB. Olecranon osteotomy for exposure of fractures and 

nonunions of the distal humerus. J Orthop Trauma. 2004;i8(7):446-9. 

151 



BIBLIOGRAPHY 

54. Ring D, Prommersberger K, Jupiter JB. Combined dorsal and volar plate fixation of complex 

fractures of the distal part of the radius. J Bone Joint Surg Am. 2004;86-A(8):i646-52. 

55. Ring D, Allende C, Jafarnia K, Allende BT, Jupiter JB. Ununited diaphyseal forearm fractures 

with segmental defects: plate fixation and autogenous cancellous bone-grafting. J Bone Joint 

Surg Am. 2004;86-A(n):2440-5. 

56. Doornberg J, Ring D, Jupiter JB. Effective treatment of fracture-dislocations of the olecranon 

requires a stable trochlear notch. Clin Orthop. 2004;(429):292-3oo. 

57. Ring D, Rhim R, Carpenter C, Jupiter JB.. Comminuted diaphyseal fractures of the radius and 

ulna: does bone grafting affect nonunion rate? J Trauma. 2005;59(2):438-4i. 

58. Ring D, Kadzielski J, Malhotra L, Lee SG, Jupiter JB. Psychological factors associated with idi

opathic arm pain. J Bone Joint Surg Am. 2O05;87-A(2):374-8o. 

59. Levitz S, Ring D. Retrograde (volar) scaphoid screw insertion-a quantitative computed tomo

graphic analysis. J Hand Surg [Am]. 2005;3o(3):543-8. 

60. Ring D, Kocher M, Koris M, Thornhill TS. Revision of unstable capitellocondylar (unlinked) 

total elbow replacement. J Bone Joint Surg Am. 2005;87(s):i075-9. 

61. Ring D, Hotchkiss RN, Guss D, Jupiter JB. Hinged elbow external fixation for severe elbow 

contracture. J Bone Joint Surg Am. 2005;87(6):i293-6. 

62. Ring D, Prommersberger KJ, Gonzalez Del Pino J, Capomassi M, Slullitel M, Jupiter JB. Cor

rective osteotomy for intra-articular malunion of the distal part of the radius. J Bone Joint Surg 

Am. 2005;87(7):i503-9. 

63. Ring D, Patterson JD, Levitz S, Wang C, Jupiter JB. Both scanning plane and observer affect 

(409):268-74. 

42. Ring D, Jupiter JB. Operative release of complete ankylosis of the elbow due to heterotopic 

bone in patients without severe injury of the central nervous system. J Bone Joint Surg Am. 

2003;85-A(5):849-57. 

43. Ring D, Gulotta L, Jupiter JB. Unstable nonunions of the distal part of the humerus. J Bone 

Joint Surg Am. 2003;85-A(6):i040-6. 

44. Ring D, Prommersberger K, Jupiter JB. Posttraumatic radial club hand. J Surg Orthop Adv. 

2004;i3(3):i6i-5. 

45. Ring D, McCarty LP, Campbell D, Jupiter JB. Condylar blade plate fixation of unstable 

fractures of the distal ulna associated with fracture of the distal radius. J Hand Surg [Am]. 

2O04;29(i):iO3-9. 

46. Ring D, Chin K, Jupiter JB. Radial nerve palsy associated with high-energy humeral shaft 

fractures. J Hand Surg [Am]. 2004;29(i):i44-7. 

47. Ring D, Jupiter JB. Operative release of ankylosis of the elbow due to heterotopic ossification. 

Surgical technique. J Bone Joint Surg Am. 2004;86-A Suppl 1:2-10. 

48. Ring D, Hannouche D, Jupiter JB. Surgical treatment of persistent dislocation or subluxa

tion of the ulnohumeral joint after fracture-dislocation of the elbow. J Hand Surg [Am], 

2004;29(3):470-8o. 

49. Harness N, Ring D, Jupiter JB. Volar Bartons fractures with concomitant dorsal fracture in 

older patients. J Hand Surg [Am). 2004;29(3):439-45. 

50. Ring D, Tavakolian J, Kloen P, Helfet D, Jupiter JB. Loss of alignment after surgical treatment 

of posterior Monteggia fractures: salvage with dorsal contoured plating. J Hand Surg [Am]. 

2004;29(4):694-702. 

1 5 2 



BIBLIOGRAPHY 

51. Ring D, Guss D, Malhotra L, Jupiter JB. Idiopathic arm pain.) Bone Joint Surg Am. 2004;86-A 

(7):i387-9i. 

52. Ring D, Kloen P, Kadzielski J, Helfet D, Jupiter JB. Locking compression plates for osteoporotic 

nonunions of the diaphyseal humerus. Clin Orthop. 2004;(425):50-4. 

53. Ring D, Gulotta L, Chin K, Jupiter JB. Olecranon osteotomy for exposure of fractures and 

nonunions of the distal humerus. J Orthop Trauma. 2004;i8(7):446-9. 

54. Ring D, Prommersberger K, Jupiter JB. Combined dorsal and volar plate fixation of complex 

fractures of the distal part of the radius. J Bone Joint Surg Am. 2004;86-A(8):i646-52. 

55. Ring D, Allende C, Jafarnia K, Allende BT, Jupiter JB. Ununited diaphyseal forearm fractures 

with segmental defects: plate fixation and autogenous cancellous bone-grafting. J Bone Joint 

Surg Am. 2004;86-A(n):2440-5. 

56. Doornberg J, Ring D, Jupiter JB. Effective treatment of fracture-dislocations of the olecranon 

requires a stable trochlear notch. Clin Orthop. 2O04;(429):292-300. 

57. Ring D, Rhim R, Carpenter C, Jupiter JB.. Comminuted diaphyseal fractures of the radius and 

ulna: does bone grafting affect nonunion rate? J Trauma. 2005;59(2):438-4i. 

58. Ring D, Kadzielski J, Malhotra L, Lee SG, Jupiter JB. Psychological factors associated with idi

opathic arm pain. J Bone Joint Surg Am. 2005;87-A(2):374-8o. 

59. Levitz S, Ring D. Retrograde (volar) scaphoid screw insertion-a quantitative computed tomo

graphic analysis. J Hand Surg [Am]. 2005;3o(3):543-8. 

60. Ring D, Kocher M, Koris M, Thornhill TS. Revision of unstable capitellocondylar (unlinked) 

total elbow replacement. J Bone Joint Surg Am. 2005;87(5):i075-9. 

61. Ring D, Hotchkiss RN, Guss D, Jupiter JB. Hinged elbow external fixation for severe elbow 

contracture. J Bone Joint Surg Am. 2005;87(6):i293-6. 

62. Ring D, Prommersberger KJ, Gonzalez Del Pino J, Capomassi M, Slullitel M, Jupiter JB. Cor

rective osteotomy for intra-articular malunion of the distal part of the radius. J Bone Joint Surg 

Am. 2005;87(7):i503-9. 

63. Ring D, Patterson JD, Levitz S, Wang C, Jupiter JB. Both scanning plane and observer affect 

measurements of scaphoid deformity. J Hand Surg [Am]. 2005;3o(4):696-70i. 

64. Doornberg JN, Ring D, Fabian LM, Malhotra L, Zurakowski D, Jupiter JB. Pain dominates 

measurements of elbow function and health status. J Bone Joint Surg Am. 2005;87(8):i725-

31. 

6 5. Ring D, Holovacs T. Brachial plexus palsy after intramedullary fixation of a clavicular fracture. 

A report of three cases. J Bone Joint Surg Am. 2005;87(8):i834-7. 

66. Ring D, Rhim R, Carpenter C, Jupiter JB. Comminuted diaphyseal fractures of the radius and 

ulna: does bone grafting affect nonunion rate? J Trauma. 2005;59(2):438-4i; discussion 442. 

67. Ring D, Prommersberger K, Jupiter JB. Combined dorsal and volar plate fixation of complex 

fractures of the distal part of the radius. J Bone Joint Surg Am. 2005187 Suppl i(Pt 2):i95-

212. 

68. Adey L, Ring D, Jupiter JB. Health status after total wrist arthrodesis for posttraumatic arthritis. 

J Hand Surg [Am], 2005;3o(5):932-6. 

69. Sodha S, Ring D, Zurakowski D, Jupiter JB. Prevalence of osteoarthrosis of the trapeziometa-

carpal joint. J Bone Joint Surg Am. 2005;87(i2):26i4-8. 

70. Ring D, Jupiter JB. Operative treatment of osteochondral nonunion of the distal humerus. J 

Orthop Trauma. 20o6;2o(i):56-9. 

153 



BIBLIOGRAPHY 

71. Ring D, Rhim R, Carpenter C, Jupiter JB. Isolated radial shaft fractures are more common than 
Galeazzi fractures. J Hand Surg [Am]. 20o6;3i(i):i7-2i. 

72. Doornberg JN, Linzel DS, Zurakowski D, Ring D. Reference points for radial head prosthesis 
size. J Hand Surg [Am]. 20o6;3i(i):53-7. 

73. Doornberg JN, Ring D. Coronoid fracture patterns. J Hand Surg [Am], 20o6;3i(i):45-52. 
74. Doornberg JN, van Duijn J, Ring D. Coronoid fracture height in terrible-triad injuries. J Hand 

Surg [Am], 20o6;3i(5):794-7. 
75. Harness NG, Ring D, Zurakowski D, Harris GJ, Jupiter JB. The influence of three-dimensional 

computed tomography reconstructions on the characterization and treatment of distal radial 
fractures. J Bone Joint Surg Am. 20o6;88(6):i3i5-23. 

76. Lozano-Calderón SA, Doornberg J, Ring D. Fractures of the dorsal articular margin of the distal 
part of the radius with dorsal radiocarpal subluxation. J Bone Joint Surg Am. 20o6;88(7):i486-

93-
77. Doornberg JN, Ring D, Jupiter JB. Static progressive splinting for posttraumatic elbow stiffness. 

J Orthop Trauma. 2006;2o(6):400-4. 
78. Doornberg J, Lindenhovius A, Kloen P, van Dijk CN, Zurakowski D, Ring D. Two and three-

dimensional computed tomography for the classification and management of distal humeral 
fractures. Evaluation of reliability and diagnostic accuracy. J Bone Joint Surg Am. 20o6;88 
(8)11795-801. 

79. Andermahr J, Lozano-Calderon S, Trafton T, Crisco JJ, Ring D. The volar extension of the 
lunate facet of the distal radius: a quantitative anatomic study. J Hand Surg [Am]. 200631 
(6)1892-5. 

80. Ring D, Kadzielski J, Fabian L, Zurakowski D, Malhotra LR, Jupiter JB. Self-Reported Upper 
Extremity Health Status Correlates with Depression 2006;88:1983-1988. J Bone Joint Surg Am. 
2006;88:1983-88. 

Book Chapters, Editorials, and Reviews 
Wenger DR, Davids JR, Ring D. Discitis and Vertebral Osteomyelitis. In: The Pediatric Spine: 
Principles and Practice. New York: Raven Press;i993. 
Ring D, Jupiter JB. Managing Fractures of the Distal Radius. J Musculoskel Med. i995;i2:59-
68. 
Ring D, Waters PM. Management of fractures and dislocations of the elbow in children. Acta 
Orthop Belg. 1996162 Suppl 1:58-65. 
Ring D, Wenger DR. Pyogenic infectious spondylitis in children. The evolution to current 
thought. Am J Orthop. i996;25(5):342-8. 

5. Ring D, Jupiter JB. Elbow fractures in the adult. Current Orthopaedics. 1997;11:242-248. 
6. Ring D, Jupiter JB. Wave plate osteosynthesis in the upper extremity. Tech Hand Upper Ext 

Surg. 1997;1:168-174. 

Ring D, Jupiter JB. Dorsal fixation of distal radius fractures using the pi-plate. Atlas Hand 
Clinics. 1997;2:25-44. 
Jupiter JB, Ring D. Fractures of the distal humerus. In: Orthopedic Knowledge Update: Shoul
der and Elbow. Norris TR (editor). Rosemont, IL: American Academy of Orthopaedic Sur-
geon;i997. p. 397-404-

154 



BIBLIOGRAPHY 

9. Ring D, Jupiter JB. Distraction histogenesis in the lower extremities. In: Grabb and Smith's 
Plastic Surgery; Aston SJ, Beasley RW, Thorne CHM, eds. Philadelphia: Lippincott- Raven;i997. 
p. 1049-1058. 

10. Ring D, Jupiter JB. Operative fixation of fractures of the distal radius using the pi-plate. Tech 
Hand Upper Ext Surg. 1997;1:125-130. 

11. Ring D, Jupiter JB: Clavicular fracture: A guide to basic management. J Musculoskel Med. 
1997;14:65-73. 

12. Ring D, Jupiter JB, Miller ME, Ada JR. Fractures of the clavicle. In: Skeletal Trauma; Browner 
BD, Jupiter JB, Levine AM, Trafton PJ (eds.). Philadelphia: W.B. Saunders;i997. p. 1670-
1700. 

13. Ring D, Jupiter JB. Operative fixation of fractures of the distal radius using the pi plate. Tech 
Hand Up Extrem Surg. i997;i(2):i25-30. 

14. Ring D, Jupiter JB. Wave Plate Osteosynthesis in the Upper Extremity. Tech Hand Up Extrem 
Surg. I997;i(3):i68-174. 

15. Ring D, Jupiter JB. Traumatic instability of the elbow, Part 1. Medscape Orthopaedics and 
Sports Medicine. I998;2(i):lnternet. 

16. Ring D, Jupiter JB. Open reduction and internal fixation of fractures of the distal radius. In: 
Fractures of the distal radius. Harris Gellman, Ed. Rosemont, Illinois.: American Academy of 
Orthopaedic Surgeons ;i998. p. 37-53. 

17. Ring D, Jupiter JB. Traumatic instability of the elbow, Part 2. Medscape Orthopaedics and 
Sports Medicine. i998;2(i):Internet. 

18. Ring D, Jupiter JB. Fracture-dislocation of the elbow. J Bone Joint Surg Am. i998;8o(4):566-
80. 

19. Ring D, Jupiter JB, Waters PM. Monteggia fractures in children and adults. J Am Acad Orthop 
Surg. i998;6(4):2i5-24. 

20. Ring D, Jupiter JB. Complications of forearm fractures in adults. In: Radius and Ulna. McQueen 
M, Jupiter JB (eds.). London: Butterworth-Heinemann;i999. p. 119-137.. 

21. Ring D, Jupiter JB. Forearm anatomy. In: Radius and Ulna. McQueen M, Jupiter JB (eds). 
London: Butterworth-Heinemann ;i999. p. 37-62.. 

22. Ring D, Jupiter JB. Use of the compass hinge distractor for treatment of the stiff elbow. In: 
Medscape Orthopaedics and Sports Medicine. Internet; 1999. 

23. Ring D, Jupiter JB. Traumatic instability of the elbow. J Orthop Harvard Med School. i999;i. 
24. Ring D, Jupiter JB. Operative Exposures of the distal radius. Tech Hand Upper Ext Surg. 1999:3 

(4):259-264. 

25. Ring D, Jupiter JB. Open reduction and internal fixation of fractures of the distal radius. Cur
rent Medical Literature: Orthopaedics. i999;i2(2):25-29. 

26. Ring D, Jupiter JB. Open reduction and internal fixation of fractures of the distal radius. Or
thopaedic Update (India). 1999;9:143-155. 

27. Ring D, Jupiter JB. Mangling upper limb injuries in industry. Injury. 1999:30 Suppl 2:65-13. 
28. Jupiter JB, Ring D. Fractures of the clavicle. In: Disorders of the the Shoulder. Diagnosis and 

Management. Ianotti GR and Williams, GR Jr. (eds.). Philadelphia: Lippincott Williams & 
Wilkins;i999. p. 709-736. 

29. Ring D, Jupiter JB. Complex fractures of the distal humerus and their complications. J Shoulder 
Elbow Surg. i999;8(i):85-97. 

155 



BIBLIOGRAPHY 

30. Ring D, Jupiter JB. Ununited fractures of the clavicle with bony defect: treatment with corti-

cocancellous interposition bone graft and plate fixation. Tech Hand Up Extrem Surg. 19993 

(3):i93-6. 

31. Ring D, Jupiter JB. Operative exposure of fractures of the distal radius. Tech Hand Up Extrem 

Surg. i999;3(4):259-64. 

32. Ring D, Jupiter JB. Fracture-Dislocations of the Elbow. In: Fractures: Diagnosis and Treatment. 

Moehring DH, Greenspan A. (Eds.). Philadelphia: McGraw-Hill;20oo. p. 249-256 . 

33. Ring D, Jupiter JB. Reconstruction of posttraumatic elbow instability. Clin Orthop. 2000; 

(37o):44-56. 

34. Ring D, Jupiter JB. Ununited fractures of the humerus: techniques or enhancing fixation of 

osteoporotic bone. J Orthop Harvard Med School. 20oo;2. 

35. Ring D, Jupiter JB. Approach to minor orthopaedic problems of the foot and ankle. In: Pri

mary care medicine: Office Evaluation and Management of the Adult Patient. Goroll A (ed.). 

Philadelphia: Lippincott Williams & Wilkins Publishers;20oo. 

36. Ring D, Jupiter JB. The operative management of post-traumatic proximal radioulnar synos

tosis. Orthopaedics and Traumatology. 20oo;8(4):26i-27i. 

37. Chin K, Ring DJupiter JB. Double Tension-band Fixation of the Olecranon. In: Tech Should 

Elbow Surg. Tech Should Elbow Surgery;20oo. p. 61-66. 

38. Ring D, Jupiter JB. Fractures of the distal humerus. Orthop Clin North Am. 200o;3i(i):io3-

13-

39. Ring D, Jupiter JB. Approach to the patient with shoulder pain. In: Primary care medicine: Of

fice Evaluation and Management of the Adult Patient. Goroll A (ed.). Philadelphia: Lippincott 

Williams & Wilkins Publishers;20oo. 

40. Ring D, Jupiter JB. Plate fixation of fractures of the distal radius. Tech Orthopaedics. 20oo;i5 

U):328-335. 

41. Ring D, Jupiter JB. Operative fixation and reconstruction of the coronoid. Tech Orthop. 2000515 

( 2 ) . 

42. Ring D, Jupiter JB. Fractures of the Distal Radius. In: Plastic Surgery: Indications, Operations, 

and Outcomes. Achauer BM, Eriksson E, Guyuron B, Coleman JJ, Russell RC, Vander Kolk 

CA, Wilkins EG (eds.). St. Louis, MO: Mosby-Year Book;20oo. p. . 

43. Ring D, Jupiter JB. Approach to minor orthopaedic problems of the elbow, wrist, and hand. 

In: Primary care medicine: Office Evaluation and Management of the Adult Patient. Goroll A 

(ed.). Philadelphia: Lippincott Williams & Wilkins Publishers ;20oo. 

44. Ring D, Jupiter JB. Percutaneous and limited open fixation of fractures of the distal radius. Clin 

Orthop. 200o;(375):i05-i5. 

45. Ring D, Jupiter JB, Herndon JH. Acute fractures of the scaphoid. J Am Acad Orthop Surg. 

2000;8(4):225-3i. 

46. Wenger DR, Ring D, Hahnman G. Discitis and vertebral osteomyelitis. In: The pediatric spine: 

principles and practice. Weinstein S, ed. Philadelphia: Lippincott Williams & Wilkins Publish-

ers;20oi. 

47. Fourt L, Ring D, Jupiter JB. Psychological factors in upper extremity surgery. Orthop J. Harvard 

Med School. 200153 :87-9i. 

48. Ring D, Herndon JH. Implant arthroplasty of the metacarpophalangeal joint of the thumb. 

Hand Clin. 200i;i7(2):27i-3. 

156 



BIBLIOGRAPHY 

49. Ring D, Koris M, Jupiter JB. Instability after total elbow arthroplasty. Orthop Clin North Am. 

200i;32(4):67i-7, ix. 

50. Ring D, Jupiter JB. Fractures of the scaphoid: evolving concepts and current research. J Orthop 

Havard Med School. 2002;4:112-115. 

51. Ring D, Jupiter JB. Nonunion of the elbow. In: Operative Techniques for the Elbow. Baker CL, 

Plancher K (eds). New York: Springer-Verlag;2002. 

52. Ring D, Jupiter JB. Surgical Exposure of Coronoid Fractures. Tech Should Elbow Surg. 20023 

( i ) : 4 8- 5 6. 

53. Ring D. Intra-articular fractures of the distal radius. J Am. Soc. Surg Hand. 2002;2(2):6o-77. 

54. Ring D, Jupiter JB. Fracture-dislocation of the elbow. Hand Clin. 2002;i8(i):55-63. 

55. Ring D, Jupiter JB. Nonunion of the distal radius. Tech Hand Up Extrem Surg. 2002;6(i):6-

9-
56. Ring D, Jupiter JB. Rehabilitation after fractures of the distal radius. In: Brotzman BS and Wilk 

KE (editors): Clinical Orthopaedic Rehabilitation, Second Edition. In: Philadelphia: Mosby, 

Inc.;2003. p. 55-66. 

57. Ring D, Jupiter JB. Diaphyseal fractures of the humerus. In: Orthopaedic Knowledge Update 

Shoulder and Elbow 2. Norris TR (editor). Rosemont, Illinois: American Academy of Ortho

paedic Surgeons;2003. p. 237-251. 

58. O'Driscoll SW, Jupiter JB, Cohen MS, Ring D, McKee MD. Difficult elbow fractures: pearls and 

pitfalls. Instr Course Lect. 2003;52:113-34. 

59. McCarty LP, Ring D, Jupiter JB. Advances in the management of distal humerus fractures and 

their sequelae. J Orthop Havard Med School. 2003;5:118-121. 

60. Ring D, Jupiter JB. Proximal ulna fractures and fracture-dislocations. In: Orthopaedic Knowl

edge Update Shoulder and Elbow 2. Norris TR (editor). Rosemont, Illinois: American Academy 

of Orthopaedic Surgeons;2003. p. 369-378. 

61. Ring D, Jupiter JB. Fracture of the Distal Radius. In: Clinical Orthopaedic Rehabilitation. 

Philadelphia, PA: Mosby;2003. p. 55-66. 

62. Forthman C, Ring D, Jupiter JB. Scaphoid nonunion: correction of deformity with bone graft 

and internal fixation. Atlas of the Hand Clinics. 2003;8(i) : i07-n6. 

63. Ring D, Jupiter JB. Fractures of the distal humerus. In: Orthopaedic Knowledge Update Shoul

der and Elbow 2. Norris TR (editor). Rosemont, Illinois: American Academy of Orthopaedic 

Surgeons;2003. 

64. Ring D, Jupiter J. Ununited diaphyseal fractures of the humerus: techniques for fixation of 

osteoporotic bone. Tech Hand Up Extrem Surg. 2003;7(i):2-6. 

65. Ring D. Carpal Tunnel Syndrome. Pain Relief Connection. 200352(8). 

66. Ring D, Jupiter JB. Acute Fractures, Malunions, and Nonunions of the Clavicle. In: Com

plex and Revision Problems in Shoulder Surgery. Philadelphia, PA: Lippincott, Williams and 

Wilkins;2004. p. 395-414. 

67. Harness N, Ring D, Jupiter JB. Olecranon Fractures. In: Shoulder and Elbow Trauma. Mirzayan 

R, Itamura JM (eds.). New York, NY: Theime Medical Publisher, Inc. 52004. p. 53-66.. 

68. Ring D, Jupiter JB. Operative release of ankylosis of the elbow due to heterotopic ossification. 

J Bone Joint Surg. 2004;86A(Suppl i):2-io. 

69. Ring D, Jupiter JB. Humerus nonunion after intramedullary rod fixation: locking compression 

plating without removing the nail. Tech Orthopaedics. 2004;18:356-359. 

157 



BIBLIOGRAPHY 

70. Harness N, Ring D, Jupiter JB. Olecranon Fractures. In: Shoulder and Elbow Trauma. New 

York, NY: Thieme;2o04. p. 53-66. 

71. Ring D, Jupiter JB. Excision of heterotopic bone around the elbow. Tech Hand Up Extrem Surg. 

2004;8(i):25-33. 

72. Ring D. Open reduction and internal fixation of fractures of the radial head. Hand Clin. 2004:20 

(4):4i5-27. 

73. Ring D, Jupiter JB. Treatment of osteoporotic distal radius fractures. Osteoporos Int. 2004. 

74. Brunelli MR Ring D, Jupiter JB. Principles of External Fixation. In: The Mutilated Hand. Phila

delphia, PA: Elsevier Mosby;2005. p. 417-424. 

75. Ring D, Jupiter JB. Elbow and Forearm: Adult Trauma. In: Orthopaedic Knowledge Update 8. 

Rosemont, IL: American Academy of Orthopaedic Surgeons;2005. p. 307-16. 

76. Slade JF Ring D. Injuries to the hand and carpus. In: Orthopaedic Knowledge Update: Trauma 

3. Rosemont, Illinois: American Academy of Orthopaedic Surgeons;2oo5. p. 221-232. 

77. Ring D, Jupiter JB. Fractures of the Proximal Ulna. In: Green's Operative Hand Surgery. Phila

delphia, PA: Elsevier Churchill Livingstone;2005. p. 889-906. 

78. Ring D. Malunion and Nonunion of the Metacarpals and Phalanges. J. Bone Joint Surg [Am]. 

2005;87:1380-1388. 

79. Ring D. Treatment of the neglected distal radius fracture. Clin Orthop. 2005;(43i):85-92. 

80. Ring D, Jupiter JB. Der Compass-Gelenkfixateur bei akuter und chronischer Instability des 

Ellenbogens. Operative Orthopadie und Traumatologie. 2005;17:143-157. 

81. Ring D, Jupiter JB. Compass hinge fixator for acute and chronic instability of the elbow. Oper 

Orthop Traumatol. 2005;i7(2):i43-57. 

82. Ring D. Surgical techniques for the repair of a distal humerus fracture in athletes. In: Interna

tional Sportsmed Journal. Arctic Online;2005. 

83. Ring D. Nonunion of the distal radius. Hand Clin. 2005;2i(3):443-7. 

84. McCarty LP, Ring D, Jupiter JB. Management of distal humerus fractures. Am J Orthop. 

2005;34(9):430-8. 

85. R ing D. Expert Comment on: Distal Radial Fractures. In: Orthopaedic Trauma Directions. 

Switzerland: AO Publishing;2005. p. 37. 

86. Ring D. Forearm Anatomy and Forearm Fractures. In: Hand, Elbow, and Shoulder: Core 

Knowledge in Orthopaedics. Philadelphia, PA: Mosby Elsevier;20o6. p. 465-481. 

87. Ring D. Elbow Stiffness Associated with Malunion or Nonunion. The Stiff Elbow. 2006:41-

49-

88. Ring D. Dr. Ring Responds to Dr. Field. Journal of Bone and Joint Surgery, American Volume. 

20o6;www.jbjs.org. 

89. Ring D. Treatment of Diaphyseal Forearm Fractures in Athletes. Atlas of the Hand Clinics. 

20o6;n(i):87-96. 

Clinical Communications 
1. Ring D, Wenger DR. Editorial Reply. J Bone Joint Surg. i995;77A:328-329. 

2. Ring D, Jupiter JB. Pros and cons regarding figure-of-eight bandaging. The authors reply. J 

Musculoskel Med. I998;i5:8. 

3. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

2000;i (2):i3. 

158 

http://www.jbjs.org


BIBLIOGRAPHY 

A_ Rvina o Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

2000; i ( 2 ) : i 5 . 

5. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

200 i ;2 (2 ) : i6 . 

6. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

200 i ;2 U) :24 . 

7. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

200 i ;2 ( i ) :9 . 

8. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

200 i ;2 (2):6. 

9. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

200 i ;2 ( 2 ) : n . 

10. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

200 i ;2 (2 ) : i9 . 

11. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

2001;2 (2):22. 

12. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

200 i ;2 ( i ) :6 . 

13. Ring D. Clinical notes. AO Recommended Literature: General and Orthopaedic Trauma. 

2002J3 ( i ) : i 3 . 

14. Ring D. Nondisplaced scaphoid fractures: assessment and treatment. J Bone Joint Surg Am. 

2002;84A:i44-5. 

15. Ring D. Nondisplaced scaphoid fractures: assessment and treatment. J Bone Joint Surg Am. 

2002;84-A(i):i44~5. 

16. Ring D, Jupiter JB, Zilberfarb J. Roles of the medial collateral ligament and the coronoid in 

elbow stability. Reply to letter to the editor. Journal of Bone and Joint Surgery. 2003;85A:568-

569. 

17. Ring D, Jupiter JB, Zilberfarb J. Patterns of coronoid fractures and their treatment. Reply to 

letter to the editor. Journal of Bone and Joint Surgery. 2003;85A:i66-i67. 

18. Ring D. Clinical notes. Orthopaedic Trauma Directions. 2003;i:6. 

19. Ring D, Tavakolian J, Kloen P, Helfet D, Jupiter JB. Fractures de Monteggia a deplacement 

posterior operees: a propos de 17 echecs repris par plaque posterieure. Maitrise Orthopedique. 

2003;122:4-8. 

20. Ring D, Markolf KL. Load-Sharing at the Wrist Following Radial Head Replacement with a 

Metal Implant. A Cadaveric Study * K.L. Markolf replies:. J Bone Joint Surg Am. 2004;86-A 

(ii):2569-70. 

21. Ring D. Re: Golf injuries of the Upper Extremity. J Surg Orthop Advances. 2005;i4(2):io9. 

22. Ring D. Re: Golf injuries of the upper extremity, Wiesler.ER, Lumsden, B, JSOA i4( i ) : i -7 , 

2005. J Surg Orthop Adv. 2005;i4(2):i09. 

23. Doornberg J, Ring D, Jupiter JB. Effective treatment of fracture-dislocations of the olecranon 

requires a stable trochlear notch. Clin Orthop Relat Res. 20O5;(435):277. 

159 



Curriculum Vitae 

David Ring was born in San Diego, California, United States of America on Novem

ber 22,1967. He was educated in public schools, including the University of Califor

nia at San Diego where he obtained Bachelor of Science Degrees in both Physics and 

Cell Biology and Biochemistry (1989), while minoring in Philosophy and employed 

in Mathematics/Computer Science. He graduated from the University of California 

at San Diego School of Medicine in 1993, General Surgery Internship at Massachu

setts General Hospital in 1994, the Harvard Combined Orthopaedic Residency in 

1998, Chief Residency at Beth Israel Deaconess Hospital in 1999, and a Fellowship 

in Hand and Microvascular Surgery at Massachusetts General Hospital in 2000. 

He completed the Design and Conduct of Clinical Trials course at Massachusetts 

General Hospital in 2000 and Leadership Courses at Harvard and the American 

Society for Surgery of the Hand in 2004. He was certified in Orthopaedic Surgery 

by the American Board of Orthopaedic Surgery in 2002 and became a Fellow of the 

American Academy of Orthopaedic Surgery in 2003. He was certified in Hand and 

Microvascular Surgery (Certificate of Added Qualification) by the American Board 

of Orthopaedic Surgery in 2003. He became Assistant Professor of Orthopaedic 

Surgery at Harvard Medical School in 2005. He is a member of the American Soci

ety for Surgery of the Hand, the Orthopedic Trauma Association, and the American 

Shoulder and Elbow Surgeons among many other societies. He is Deputy Editor for 

Hand Surgery for the Journal of Orthopaedic Trauma and is either on the Editorial 

Board or a consultant reviewer for 15 other journals. He was Editor-in-Chief of the 

inaugural edition of the Orthopaedic Journal at Harvard Medical School in 1999. 

He was an American, British, and Canadian Exchange Fellow in 2005. He is cur

rently Director of Research for the Orthopaedic Hand and Upper Extremity Service 

at Massachusetts General Hospital, Boston, Massachusetts. 

160 




