
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Trapeziometacarpal arthrosis: Presentation, psychosocial aspects, and
management

Becker, S.J.E.

Publication date
2015
Document Version
Final published version

Link to publication

Citation for published version (APA):
Becker, S. J. E. (2015). Trapeziometacarpal arthrosis: Presentation, psychosocial aspects,
and management. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/trapeziometacarpal-arthrosis-presentation-psychosocial-aspects-and-management(5ade9355-0e6c-4183-98a1-bd4d2315f838).html




Part 4
VARIATION IN MANAGEMENT





Chapter 7
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Abstract

Background
There are substantial variations in medical services that are difficult to explain based on 
differences in pathophysiology alone. The scale of variation and the number of people 
affected suggest substantial potential to lower healthcare costs with the reduction of 
practice variation. Our study assessed practice variation across three affiliated urban sites 
in one city in the United States and related healthcare costs following the diagnosis of 
hand osteoarthritis (OA) in patients.

Questions/purposes
(1) What are the factors associated with increased costs and surgery in the first year after 
diagnosis of hand OA? (2) How much practice variation exists among hand surgeons in 
terms of the number of patient visits, use of imaging tests, use of injections, occupational 
therapy use, and surgery? (3) What proportion of total cost is accounted for by patients 
who consult with an additional provider?

Methods
Patients receiving a new diagnosis of primary hand OA between January 1, 2007, and 
December 31, 2011, were identified from the research database of three affiliated urban 
hospitals in a single city in the United States. We included 2814 patients (69%, 1929 
women) treated by six hand surgeons. We recorded all visits, imaging tests, injections, 
occupational therapy visits, and surgical procedures in the first year after that diagnosis. 
Costs were extracted from the Medicare Physician Fee Schedule. Reliability of the data-
base was assessed by manual checking of 120 patient charts (4.3% of all data); reliability 
was determined to be 94% (113 of 120) for diagnoses, 97% (116 of 120) correct surgeon, 
100% (120 of 120) second surgeon, 99% (278 of 282) visits, 99% (132 of 134) imaging 
procedures, 92% (11 of 12) injections, 95% (21 of 22) surgical procedures, and 85% (102 
of 120) prescribing occupational therapy.

Results
Predictors of increased costs included younger patient age (regression coefficient [β] 
−3.5, semipartial R² 0.0049, 95% confidence interval [CI] −5.4 to −1.7, p < 0.001), seeing 
a second surgeon (β 283, semipartial R² 0.0095, 95% CI 176–391, p < 0.001), and spe-
cific surgeons (surgeon 1: β −243, semipartial R² 0.026, 95% CI −298 to −188, p < 0.001; 
surgeon 2: β −177, semipartial R² 0.0090, 95% CI −246 to −109, p < 0.001; surgeon 6: β 
124, semipartial R² 0.0050, 95% CI 59–189, p < 0.001) (adjusted R² = 0.056). Similarly, 
factors associated with increased surgical intervention included younger patient age (β 
−0.0026, semipartial R² 0.0071, 95% CI −0.0037 to −0.0015, p < 0.001), male sex (β 0.041, 
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semipartial R² 0.0028, 95% CI 0.012–0.069, p = 0.005), seeing a second surgeon (β 0.16, 
semipartial R² 0.0091, 95% CI 0.094–0.22, p < 0.001), and specific surgeons (surgeon 
1: β −0.14, semipartial R² 0.026, 95% CI −0.18 to −0.11, p < 0.001; surgeon 2: β −0.13, 
semipartial R² 0.014, 95% CI −0.17 to −0.091, p < 0.001). There were large variations in 
the average number of visits (1.5-fold), imaging tests (threefold), use of injections (51-
fold), occupational therapy (twofold), and surgery rates (sevenfold) among providers. 
One hundred twenty patients (4.3%) consulted a second surgeon within the first year 
after receiving the diagnosis of hand OA, which accounted for 8.1% (USD 68,826/USD 
845,304) of the total costs.

Conclusions
Patients who saw additional providers and who were of younger age incurred higher 
costs and a greater likelihood of undergoing surgery; the latter was also greater in male 
patients. Use of medical services and associated costs vary widely among providers treat-
ing patients with hand OA. Initiatives addressing practice variation—increased use of 
decision aids, for example—merit additional study.

Level of evidence
Level III, prognostic study.
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Introduction

Substantial variations in medical services are difficult to explain based on differences in 
pathophysiology1-3. Given that studying such variations has led to improved quality, safety, 
and resourcefulness in other fields4, medical science is beginning to address variation in 
health care and methods for reducing it. Greater variation is observed in discretionary 
treatment of conditions that are part of normal human aging, including benign prostate 
hyperplasia and osteoarthritis (OA)5-7. For such conditions, variation in patient symptom 
intensity and magnitude of disability are often incompletely understood, and well-designed 
clinical trials comparing diagnostic and treatment strategies are scarce8,9. In the absence of 
practice guidelines based on solid scientific evidence, it seems that medical decision-mak-
ing may be largely determined by individual physician attitudes. The scope of variation and 
the number of people affected suggest enormous potential to reduce healthcare costs and 
improve the quality, safety, and efficiency of care through reduction in practice variation10.

Hand OA is part of human aging and its treatment is largely discretionary. Without 
standardized treatment protocols, the diagnosis is prone to treatment variation. Our 
study measured this practice variation and related costs in the first year after the diag-
nosis of hand OA in patients. Specifically, we looked at the following: (1) What factors 
are associated with increased costs and surgeries during the first year after diagnosis of 
hand OA? (2) How much practice variation exists among hand surgeons in terms of the 
number of patient visits, use of imaging tests, use of injections, occupational therapy use, 
and surgical intervention in treating patients with hand OA? (3) What proportion of the 
total cost is accounted for by patients who consulted with an additional hand surgeon?

Materials and Methods

Patient selection
After approval by our institutional review board, we examined a database containing all 
clinical encounters of three affiliated urban hospitals in a single city in the United States 
for eligible patients for this retrospective study11. We defined hand OA as any primary OA 
occurring at or beyond the carpometacarpal joints. Data were retrieved for any patients 
who received an ICD-9 code pertaining to hand OA (715.04, 715.14, 715.93, or 715.94) 
from September 16, 1991 (date of first registered hand OA ICD-9 code) through Decem-
ber 31, 2012 (n = 7363). We included all patients diagnosed between January 1, 2007, and 
December 31, 2011, resulting in a minimum possible follow-up of 1 year. Subsequently, to 
identify only newly diagnosed patients, using the same ICD-9 codes, we excluded patients 
who had received a diagnosis of hand OA by any healthcare provider in our system before 
the defined time period for our study (n = 3042 excluded).
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To create a homogenous sample, patients diagnosed with inflammatory arthritis, 
systematic inflammatory illness likely to involve joints, or secondary OA of the hand any 
time before or within 1 year of their hand OA diagnosis were also excluded (n = 1461) 
(Appendix 1). We did not exclude patients with additional upper extremity diagnoses 
(such as fracture, trigger finger, or carpal tunnel syndrome).

To account for possible confounding of additional hand diagnoses, we recorded if 
patients received an additional diagnosis (other than our exclusion criteria) by their hand 
surgeon 6 months before or within 1 year of their hand OA diagnosis and treated such 
occurrences as an independent variable.

After patient selection, we included the six providers with more than 100 patients (ex-
cluding one provider and 46 patients) to ensure a representative sample of patients with 
hand OA in each surgeon’s practice. All hand surgeons completed orthopaedic residency 
training, completion date ranged from 1975 to 2007, and four hold a subspecialty certifi-
cate in hand surgery by the American Society for Surgery of the Hand. Our final cohort 
consisted of 2814 patients with an average age of 62 ± 12 years (range, 16–98 years); 
69% (n = 1929) of our study patients were women (Table 1). All procedures performed 
after the initial diagnosis of hand OA were ascribed to the provider who gave the initial 
diagnosis.

TABLE 1. Baseline Characteristics of Hand Surgeons’ Practices

Provider Number
of

patients
(n = 2814)

Women Age
(years ± SD)

Concomitant
hand

diagnosis

Sodha 1 Sodha 2 Sodha 3 Additional 
provider 

within our 
system

Surgeon 1 613 62% (378) 62 (± 12) 65% (399) 42% (25) 37% (22) 22% (13) 4.4% (27)

Surgeon 2 348 70% (242) 61 (± 12) 55% (193) 45% (27) 38% (23) 17% (10) 2.0% (7)

Surgeon 3 297 80% (238) 62 (± 11) 56% (166) 23% (14) 32% (19) 45% (27) 5.7% (17)

Surgeon 4 446 72% (319) 62 (± 12) 66% (293) 30% (18) 35% (21) 35% (21) 3.4% (15)

Surgeon 5 709 67% (472) 62 (± 11) 67% (478) 32% (19) 32% (19) 37% (22) 5.9% (42)

Surgeon 6 401 70% (280) 62 (± 12) 43% (175) 32% (19) 37% (22) 32% (19) 3.0% (12)

Mean 2814 69% (1929) 62 (± 12) 61% (1704) 34% (122) 35% (126) 31% (112) 4.3% (120)

p value < 0.001 0.57 < 0.001 0.081 0.022

Discrete variables as percentage (number); Sodha scale rates trapeziometacarpal joint osteoarthritis severity 
using a three-point scale: none, definite, destroyed trapeziometacarpal joint12.

Provider’s practice
To assess for possible differences in pathophysiology among providers’ practices, we ran-
domly selected 60 radiographs per provider (post hoc power analysis: 0.83 power, alpha 
0.05, chi-square test). Two investigators, independently, blinded for the treating surgeon, 
rated the trapeziometacarpal joint for OA severity using the three-point scale of Sodha 
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et al. (none, definite, destroyed trapeziometacarpal joint)12. We found no difference in 
patient OA severity among providers’ practices using bivariate analysis (Table 1). Or-
dered logistic regression showed age to be the only predictor for OA severity (odds ratio 
1.1, pseudo R² 0.065, 95% CI 1.05–1.08, p < 0.001). Additionally, we manually reviewed 
the medical records of 20 randomly selected patients for each provider. Of the patients 
reviewed in detail, 60% sought care for OA of the thumb (45% trapeziometacarpal, 3% 
metacarpophalangeal, and 12% interphalangeal); 31% sought care for OA of the other 
digits; and 9% had OA that involved both the thumb and other digits. We found no dif-
ference in joints affected among providers (p = 0.68; post hoc power analysis: 0.75 power, 
alpha 0.05, chi-square test).

Because of the nature of our data, we could not track patients seeking care outside our 
hospital system. We did track patients seeing another hand surgeon within our system; 
this proportion ranged between surgeons from 2.0% (seven of 348) to 5.9% (42 of 709) 
(p = 0.022) (Table 1). To account for any possible confounding, we recorded such occur-
rence as an independent variable (Tables 2, 3).

Of all 120 patients seeing an additional provider, we matched the subset of 79 patients 
with a hand radiograph for age and sex to patients only seeing one hand surgeon (ratio 
1:1). Again, we rated trapeziometacarpal joint OA severity by Sodha grading. We found 
no difference in OA severity between patients on bivariate analysis (additional provider: 
grade 1 20% [16 of 79], grade 2 48% [38 of 79], grade 3 32% [25 of 79] versus matched 
controls: grade 1 18% [14 of 79], 53% [42 of 79], grade 3 29% [23 of 79]; p = 0.93) (post 
hoc power analysis: 1.0 power; alpha 0.05, Wilcoxon signed rank sum test).

TABLE 2. Multivariable Analysis Predictors for Costs and Surgery

Cost factors Regression
coefficient (β)

SE 95% CI p value Semipartial R² Adjusted R²

Age −3.5 0.95 −5.4 to −1.7 < 0.001 0.0049 0.056

Additional provider 283 55 176–391 < 0.001 0.0095

Surgeon 1 −243 28 −298 to −188 < 0.001 0.026

Surgeon 2 −177 35 −246 to −109 < 0.001 0.0090

Surgeon 6 124 33 59–189 < 0.001 0.0050

Surgery factors

Age −0.0026 0.00058 −0.0037 to −0.0015 < 0.001 0.0071 0.048

Men 0.041 0.015 0.012–0.069 0.005 0.0028

Additional provider 0.16 0.033 0.094–0.22 < 0.001 0.0091

Surgeon 1 −0.14 0.017 −0.18 to −0.11 < 0.001 0.026

Surgeon 2 −0.13 0.021 −0.17 to −0.091 < 0.001 0.014

CI = confidence interval.
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Outcome measures
Using Current Procedural Terminology (CPT, Appendix 2) and ICD-9 codes, we iden-
tified all visits, patients with only a single visit, imaging tests, injections, and surgical 
procedures related to hand OA during the first year after patient diagnosis. In addition, 
we recorded if patients had an occupational therapy visit within 3 months of their hand 
OA diagnosis. Investigators, who were blinded to the treating surgeon, not involved with 
the treatment of the patients established our outcome measures.

Costs were estimated from the searchable Medicare Physician Fee Schedule provided 
by the Centers for Medicare & Medicaid Services, using the 2009 facility priced national 
payment amount13. Using this method only provides a physician fee for CPT codes and 
does not account for procedures registered by ICD-9 codes; therefore, ICD-9 codes were 
matched to a corresponding CPT code to allow for estimation of costs.

Reliability of the database
At the start of the study, we realized that each hand surgeon had a different way of cod-
ing the diagnosis of hand OA. A survey was sent to each hand surgeon to determine 
their use of ICD-9 codes for hand OA so that we could be certain we had identified 
all qualifying patients in the database. When manually reviewing the medical records 
of 20 randomly selected patients for each provider, we documented 94% (113 of 120) 
accuracy of diagnosis, 97% (116 of 120) identification of the correct surgeon, and 100% 
(120 of 120) accuracy in identifying consultation of a second surgeon. In addition, our 
research database recorded 99% (278 of 282) of all visits, 99% (132 of 134) of all imaging 
procedures, 92% (11 of 12) of all injections, and 95% (21 of 22) of all surgical procedures. 
We identified 85% (102 of 120) prescribing occupational therapy (Appendix 3).

TABLE 3. Bivariate Analysis Predictors of Cost and Surgery

Continuous Costs (USD)* p value Surgery* p value

Age −0.054 0.0042 −0.066 < 0.001

Dichotomous

Men 319 (± 594)
0.012

0.14 (± 0.39)
0.014

Women 292 (± 606) 0.11 (± 0.35)

Hand OA only 336 (± 696)
0.62

0.13 (± 0.38)
0.29

Concomitant hand diagnosis 277 (± 532) 0.11 (± 0.36)

Single provider 288 (± 590)
< 0.001

0.11 (± 0.35)
< 0.001

Additional provider 574 (± 785) 0.28 (± 0.53)

Injection 0.094 (± 0.29)
0.56

No Injection 0.11 (± 0.31)

*Presented as mean (± SD); OA = osteoarthritis.
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Statistical analysis
Dichotomous variables were compared using the chi-square test. Except for costs, all con-
tinuous variables were compared using nonparametric tests. Cost data were normalized 
by logarithmic conversion before parametric testing. To identify independent predictors 
for surgery and costs, we created two multivariable models, including all variables with 
p < 0.10 on bivariable analysis, after changing all categorical values into dummy vari-
ables with the first variable exempted from analysis. A p value of < 0.05 was considered 
significant.

Results

Costs and surgery
The final multivariable model for higher costs included younger patient age (regression 
coefficient [β] −3.5, semipartial R² 0.0049, 95% confidence interval [CI] −5.4 to −1.7, 
p < 0.001), seeing a second surgeon (β 283, semipartial R² 0.0095, 95% CI 176–391, 
p < 0.001), and specific surgeons (surgeon 1: β −243, semipartial R² 0.026, 95% CI −298 to 
−188, p < 0.001; surgeon 2: β −177, semipartial R² 0.0090, 95% CI −246 to −109, p < 0.001; 
surgeon 6: β 124, semipartial R² 0.0050, 95% CI 59–189, p < 0.001) as independent predic-
tors (adjusted R² = 0.056; Table 2). The model was derived after initial bivariate analyses: the 
average cost per patient was USD 300 ± USD 602 but differed fourfold among individual 
surgeons (range, USD 114–477 average per provider; p < 0.001; Table 4). Men incurred 
higher healthcare costs compared with women (USD 319 ± USD 594 versus USD 292 ± 
USD 606; p = 0.012; Table 3). Older patient age was associated with lower costs (ρ = −0.054; 
p = 0.0042); and seeing a second surgeon within the first year after diagnosis was associ-
ated with increased costs (USD 574 ± USD 785 versus USD 288 ± USD 590; p < 0.001).

TABLE 4. Variation in Surgeons’ Practices for Patients With Hand Osteoarthritis (n = 2814)

Parameter Costs
(USD)

Visits Single
visit only

Imaging
procedures

Injections Occupational
therapy

Surgical
procedures

Overall mean 300 (± 602) 2.1 (± 1.6) 52% (1463) 0.96 (± 1.1) 0.11 (± 0.39) 35% (989) 0.12 (± 0.37)

Surgeon 1 114 (± 151) 1.6 (± 1.1) 67% (413) 0.36 (± 0.72) 0.0049 (± 0.07) 28% (169) 0.024 (± 0.16)

Surgeon 2 176 (± 248) 1.9 (± 1.4) 55% (191) 0.81 (± 0.85) 0.11 (± 0.41) 54% (187) 0.032 (± 0.18)

Surgeon 3 316 (± 558) 2.4 (± 1.9) 45% (297) 1.2 (± 1.3) 0.19 (± 0.52) 26% (77) 0.13 (± 0.45)

Surgeon 4 340 (± 623) 2.2 (± 1.7) 47% (211) 1.1 (± 1.3) 0.18 (± 0.49) 21% (95) 0.15 (± 0.39)

Surgeon 5 390 (± 690) 2.3 (± 1.7) 44% (310) 1.3 (± 0.96) 0.038 (± 0.21) 45% (321) 0.17 (± 0.43)

Surgeon 6 477 (± 917) 2.1 (± 1.6) 51% (204) 1.0 (± 1.2) 0.25 (± 0.58) 35% (140) 0.18 (± 0.45)

p value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Continuous data presented as mean (± SD); discrete data as proportion (number).
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Factors associated with increased surgical intervention in our final multivariate model 
included younger age (β −0.0026, semipartial R² 0.0071, 95% CI −0.0037 to −0.0015, 
p < 0.001), male sex (β 0.041, semipartial R² 0.0028, 95% CI 0.012–0.069, p = 0.005), 
seeing a second surgeon (β 0.16, semipartial R² 0.0091, 95% CI 0.094–0.22, p < 0.001), 
and specific surgeons (surgeon 1: β −0.14, semipartial R² 0.026, 95% CI −0.18 to −0.11, 
p < 0.001; surgeon 2: β −0.13, semipartial R² 0.014, 95% CI −0.17 to −0.091, p < 0.001) 
(adjusted R² = 0.048; Table 2). Initial bivariate analyses revealed that the number of surgi-
cal procedures per patient with a new diagnosis of hand OA ranged more than sevenfold 
depending on the provider (overall mean, 12 ± 36 per 100 patients; range, 2.4–18 per 100 
patients averaged by provider; p < 0.001; Table 4). Younger patients (ρ = −0.066; p < 0.001) 
and men were more likely to undergo surgery (men, 0.14 ± 0.39 versus women, 0.11 ± 
0.35; p = 0.014). Consulting with an additional provider increased patient chance of hav-
ing surgery nearly threefold (0.28 ± 0.53 versus 0.11 ± 0.35; p < 0.001). Previous injection 
was unrelated to surgery (injection 0.094 ± 0.29 versus no injection 0.11 ± 0.31; p = 0.56; 
Table 3).

Practice variation
We found a difference in the number of visits, proportion of only a single visit, the use 
of imaging tests, injection, occupational therapy, and surgery per provider. On aver-
age, patients visited their hand surgeon 2.1 ± 1.6 times (range, 1.6–2.4) within the first 
year of hand OA diagnosis, depending on the provider (p < 0.001). The proportion of 
patients visiting their provider once varied between 44% (310 of 709) and 67% (413 of 
613) (p < 0.001). Patients generally underwent one imaging procedure depending on the 
provider (0.96 ± 1.1 imaging procedures; range, 0.36–1.3; p < 0.001). Approximately one 
in 10 patients had their joint injected but injection use depended on the provider (0.11 
± 0.39 injections; range, 0.0049–0.25; p < 0.001) and one in three patients visited an oc-
cupational therapist, which also depended on the provider (35% [989 of 2814]; range, 
21% [95 of 446] to 54% [187 of 348]; p < 0.001).

Second surgeon
The 4.3% of patients (n = 120) who visited a second surgeon within the first year after 
their diagnosis of hand OA accounted for 8.1% of the total costs (single provider USD 288 
± USD 590 versus additional provider USD 574 ± USD 785; p < 0.001). Seeing a second 
surgeon was not associated with patient sex (women, 0.68 ± 0.46 versus men, 0.72 ± 
0.45; p = 0.45) or age (not seeing an additional provider, 62 ± 12 years versus seeing an 
additional provider, 63 ± 12 years; p = 0.66). Patients who saw an additional provider did 
not have a higher rate of additional hand diagnosis (concomitant diagnosis one provider 
60% [1624 of 2694] versus concomitant diagnosis and additional provider 67% [80 of 
120], p = 0.16) with the number available.
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Discussion

The use of medical services varies widely across providers, and the variation is difficult 
to explain only by differences in pathophysiology of the medical conditions in question. 
The scope of variation and the number of people affected suggest enormous potential to 
reduce healthcare costs with the reduction of practice variation. To test this assumption 
for hand OA, we assessed practice variation and related healthcare costs in the first year 
after patient diagnosis. Identification of substantial practice and cost variations in our 
study may help foster awareness of variations and direct research toward initiatives ad-
dressing optimal use of resources.

Our study has some limitations. The Medicare Physician Fee Schedule reflects surgeons’ 
healthcare use costs but does not include costs for other healthcare providers (radiolo-
gists, occupational therapists, or anesthesiologists) and does not account for nonmedical 
costs such as time from work; therefore, the Fee Schedule does not reflect total healthcare 
costs. We found no difference in radiologic trapeziometacarpal joint OA severity between 
providers, but we could not assess other aspects of pathophysiology. Our study included 
an urban population living in relatively close proximity resulting in comparable surgeon 
practices—however, because of similar geographic location, our patient sample might not 
be representative of the general population. As a result of the nature of our data, we can-
not differentiate between patients leaving our system satisfied after diagnosis (and pos-
sible treatment) and those seeking care with another hand surgeon outside our system. 
However, we did include patients seeking care with another hand surgeon affiliated with 
any of the three hospitals within our system and included this as a possible confounding 
factor in our analysis. Perhaps most importantly, the study of variation cannot determine 
the optimal use of discretionary treatments for conditions such as OA.

Female sex and older age are associated with greater pathophysiology12,14, but patients 
who saw additional providers and who were younger were associated with greater costs 
and greater likelihood of surgery; the latter also increased in male patients. With our large 
cohort of patients, those with less severe disease used more extensive medical services. A 
similar trend has been noted in patients with hip and knee OA15. This might be explained 
by differences in attitudes toward surgery between men and women, because some data 
suggest that women are more fearful of surgery than men, and women are more concerned 
about the postoperative recovery time, postoperative pain, risks of anesthesia, and compli-
cations16. Another study found that women are more willing to delay surgery to await better 
technology and avoid disrupting of their caregiver roles17. The high prevalence of hand OA 
that occurs with increasing age suggests that most people adapt to it14,18. Delaying surgery, 
something that may come more naturally to women might prevent surgery altogether.

Among patients with a new diagnosis of hand OA, there is substantial variation in the 
number of visits (1.5- fold), use of injections (51-fold), occupational therapy (twofold), 
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imaging tests (threefold), and surgery (seven-fold) determined by providers, leading to 
the conclusion that physician attitudes have an inordinate influence on medical decision-
making1. Symptom intensity and magnitude of disability may influence some surgeons 
more than others. In other words, some surgeons are more influenced by symptoms and 
disability and others are more influenced by objective pathophysiology. Variations in the 
treatment of electrophysiologically normal carpal tunnel syndrome are an example of 
this phenomenon. Large variations in treatment approach can also be ascribed, in part, 
to the dearth of high-quality research on OA of the hand8,9. In addition to high-level 
evidence and practice guidelines, variation may decrease with the development of meth-
ods for increasing patient involvement in their own care19 by diminishing the influence 
of individual physician attitudes. Decision aids—tools to facilitate the shared decision-
making process, ie, increasing patient participation20—in particular have resulted in a 
20% decrease in proceeding with elective surgeries in other clinical areas such as knee 
replacement21, prostatectomy for benign prostatic hypertrophy22, and back surgery for 
herniated discs23. Decision aids that enhance patient involvement in decision-making by 
providing them with complete, balanced, evidence-based information, which they can 
review at their own pace, may decrease decisional conflict, that is, uncertainty about 
which course of action to take20.

In our study, patients who consulted with another hand surgeon incurred an almost 
twofold increase in costs, and such consults nearly tripled the rate of surgery without hav-
ing worse objective pathophysiology compared with controls. This suggests that the small 
percentage of patients who see surgery as their best hope may gravitate to surgeons who 
are more likely to offer it. So-called “doctor shopping” has been studied in other fields 
and has been associated with decreased patient satisfaction and with opioid addiction24,25. 
Future research should focus on factors associated with seeking a second opinion in the 
field of hand surgery and the influence on final patient symptoms and disability.

Hand surgeons tend to assume that variations in care are associated with variations 
in pathophysiology and that patients with more advanced disease will seek more care. 
Our study builds on growing evidence that more or more expensive care does not cor-
relate with more severe pathophysiology but appears more related to variations among 
surgeons than to variations in patient preferences and values. This suggests that methods 
to diminish the influence of surgeon bias might focus on more measured and deliberate 
decision-making and the provision of complete and balanced information that patients 
can understand, review at their leisure, and discuss with trusted family members and 
friends. It remains to be determined if more informed care will increase or decrease 
resource use and costs, but it seems fair to assume that decreased treatment variation 
by surgeons will reflect an increased influence of patient preferences and is therefore a 
measure of optimal respect for patients.
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APPENDIx 1. Excluded Codes

Code type Code Diagnosis description

ICD-9 696.0 Psoriatic arthropathy

ICD-9 710.0 Systemic lupus erythematosus

ICD-9 712.10 Chondrocalcinosis resulting from dicalcium phosphate crystals, involving unspecified 
site

ICD-9 712.15 Chondrocalcinosis resulting from dicalcium phosphate crystals, involving the pelvic 
region and thigh

ICD-9 712.16 Chondrocalcinosis resulting from dicalcium phosphate crystals, involving the lower leg

ICD-9 712.20 Chondrocalcinosis resulting from pyrophosphate crystals, involving unspecified site

ICD-9 712.21 Chondrocalcinosis resulting from pyrophosphate crystals, involving the shoulder region

ICD-9 712.23 Chondrocalcinosis resulting from pyrophosphate crystals, involving the forearm

ICD-9 712.24 Chondrocalcinosis resulting from pyrophosphate crystals, involving the hand

ICD-9 712.25 Chondrocalcinosis resulting from pyrophosphate crystals, involving the pelvic region 
and thigh

ICD-9 712.26 Chondrocalcinosis resulting from pyrophosphate crystals, involving the lower leg

ICD-9 712.29 Chondrocalcinosis resulting from pyrophosphate crystals, involving multiple sites

ICD-9 712.30 Chondrocalcinosis, cause unspecified, involving unspecified site

ICD-9 712.31 Chondrocalcinosis, cause unspecified, involving the shoulder region

ICD-9 712.33 Chondrocalcinosis, cause unspecified, involving the forearm

ICD-9 712.34 Chondrocalcinosis, cause unspecified, involving the hand

ICD-9 712.35 Chondrocalcinosis, cause unspecified, involving the pelvic region and thigh

ICD-9 712.36 Chondrocalcinosis, cause unspecified, involving the lower leg

ICD-9 712.38 Chondrocalcinosis, cause unspecified, involving other specified sites

ICD-9 712.39 Chondrocalcinosis, cause unspecified, involving multiple sites

ICD-9 712.80 Other specified crystal arthropathies, site unspecified

ICD-9 712.83 Other specified crystal arthropathies involving the forearm

ICD-9 712.87 Other specified crystal arthropathies involving the ankle and foot

ICD-9 712.90 Unspecified crystal arthropathy, site unspecified

ICD-9 712.93 Unspecified crystal arthropathy involving the forearm

ICD-9 712.96 Unspecified crystal arthropathy involving the lower leg

ICD-9 712.98 Unspecified crystal arthropathy involving other specified sites

ICD-9 713.0 Arthropathy associated with other endocrine and metabolic disorders

ICD-9 713.1 Arthropathy associated with gastrointestinal conditions other than infections

ICD-9 713.2 Arthropathy associated with hematological disorders

ICD-9 713.3 Arthropathy associated with dermatological disorders

ICD-9 713.4 Arthropathy associated with respiratory disorders

ICD-9 713.5 Arthropathy associated with neurological disorders

ICD-9 713.6 Arthropathy associated with hypersensitivity reaction

ICD-9 713.7 Other general diseases with articular involvement

ICD-9 713.8 Arthropathy associated with other conditions classifiable elsewhere



Practice Variation in Hand Osteoarthritis 129

7

ICD-9 714.0 Rheumatoid arthritis

ICD-9 714.1 Felty’s syndrome

ICD-9 714.2 Other rheumatoid arthritis with visceral or systemic involvement

ICD-9 714.30 Polyarticular juvenile rheumatoid arthritis, chronic or unspecified

ICD-9 714.31 Polyarticular juvenile rheumatoid arthritis, acute

ICD-9 714.33 Monoarticular juvenile rheumatoid arthritis

ICD-9 714.4 Chronic postrheumatic arthropathy

ICD-9 714.89 Other specified inflammatory polyarthropathies

ICD-9 715.24 Osteoarthrosis, localized, secondary, involving the hand

ICD-9 716.00 Kaschin-Beck disease, site unspecified

ICD-9 716.09 Kaschin-Beck disease involving multiple sites

LMR 337 Polymyalgia rheumatica

LMR 344 Positive rheumatoid factor

LMR 374 Rheumatic arthritis

LMR 377 Rheumatoid arthritis

LMR 413 Systemic lupus

APPENDIx 2. Procedure ICD-9 Codes and CPT Codes Used to Identify Healthcare Utilization and Its As-
sociated Costs

Visits

Cost Code Code
type

Procedure name

0.00 99024 CPT Postoperative follow-up visit, included in global service

0.00 99050 CPT Services requested after office hours in addition to basic service

23.44 99201 CPT Office or other outpatient visit for the evaluation and management of a new patient, 
which requires these 3 key components: a problem-focused history; a problem-
focused examination; straightforward medical decision-making. Counseling and/or 
coordination of care with other physicians, other qualified healthcare professionals, 
or agencies are provided consistent with the nature of the problem(s) and the 
patient’s and/or family’s needs. Usually, the presenting problem(s) are self-limited or 
minor. Typically, 10 minutes are spent face-to-face with the patient and/or family.

45.08 99202 CPT As above, 20 minutes

68.17 99203 CPT As above, 30 minutes

113.97 99204 CPT As above, 45 minutes

148.23 99205 CPT As above, 60 minutes

8.66 99211 CPT Office or other outpatient visit for the evaluation and management of an established 
patient that may not require the presence of a physician. Usually, the presenting 
problem(s) are minimal. Typically, 5 minutes are spent performing or supervising 
these services.
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23.08 99212 CPT Office or other outpatient visit for the evaluation and management of an established 
patient, which requires at least 2 of these 3 key components: a problem-focused 
history; a problem-focused examination; straightforward medical decision-making. 
Counseling and/or coordination of care with other physicians, other qualified 
healthcare professionals, or agencies are provided consistent with the nature of 
the problem(s) and the patient’s and/or family’s needs. Usually, the presenting 
problem(s) are self-limited or minor. Typically, 10 minutes are spent face-to-face 
with the patient and/or family.

44.72 99213 CPT As above, 15 minutes

69.25 99214 CPT As above, 25 minutes

98.46 99215 CPT As above, 40 minutes

66.72 99217 CPT Inpatient status and discharged on the same date, use the codes for observation or 
inpatient care services

62.76 99218 CPT Observation status are of low severity

103.87 99219 CPT Observation status are of moderate severity

145.71 99220 CPT Observation status are of high severity

89.81 99221 CPT Initial hospital care, per day, for the evaluation and management of a patient, which 
requires these 3 key components: a detailed or comprehensive history; a detailed or 
comprehensive examination; and medical decision-making that is straightforward 
or of low complexity. Counseling and/or coordination of care with other physicians, 
other qualified healthcare professionals, or agencies are provided consistent with 
the nature of the problem(s) and the patient’s and/or family’s needs. Usually, the 
problem(s) requiring admission are of low severity. Typically, 30 minutes are spent at 
the bedside and on the patient’s hospital floor or unit.

122.63 99222 CPT As above, 50 minutes

180.33 99223 CPT As above, 70 minutes

. 99225 CPT Subsequent observation care, per day, for the evaluation and management of a 
patient, which requires at least two of these three key components: an expanded 
problem-focused interval history; an expanded problem-focused examination; 
medical decision-making of moderate complexity. Counseling and/or coordination 
of care with other clinicians or agencies is provided consistent with the nature of the 
problem(s) and the patient’s and/or family’s needs. Usually, the patient is responding 
inadequately to therapy or has developed a minor complication. Physicians typically 
spend 25 minutes at the bedside and on the patient’s hospital floor or unit.

. 99226 CPT As above, 35 minutes

37.15 99231 CPT Subsequent hospital care, per day, for the evaluation and management of a 
patient, which requires at least 2 of these 3 key components: a problem-focused 
interval history; a problem-focused examination; medical decision-making that is 
straightforward or of low complexity. Counseling and/or coordination of care with 
other physicians, other qualified healthcare professionals, or agencies are provided 
consistent with the nature of the problem(s) and the patient’s and/or family’s needs. 
Usually, the patient is stable, recovering, or improving. Typically, 15 minutes are 
spent at the bedside and on the patient’s hospital floor or unit.

66.72 99232 CPT As above, 25 minutes
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127.32 99234 CPT Observation or inpatient hospital care, for the evaluation and management of 
a patient including admission and discharge on the same date, which requires 
these three key components: a detailed or comprehensive history; a detailed or 
comprehensive examination; and medical decision-making that is straightforward or 
of low complexity. Counseling and/or coordination of care with other providers or 
agencies are provided consistent with the nature of the problem(s) and the patient’s 
and/or family’s needs. Usually the presenting problem(s) requiring admission are of 
low severity.

166.99 99235 CPT Observation or inpatient hospital care, for the evaluation and management of a 
patient including admission and discharge on the same date, which requires these 
three key components: a comprehensive history; a comprehensive examination; and 
medical decision-making of moderate complexity. Counseling and/or coordination 
of care with other providers or agencies are provided consistent with the nature 
of the problem(s) and the patient’s and/or family’s needs. Usually the presenting 
problem(s) requiring admission are of moderate severity.

207.38 99236 CPT Observation or inpatient hospital care, for the evaluation and management of a 
patient including admission and discharge on the same date, which requires these 
three key components: a comprehensive history; a comprehensive examination; and 
medical decision-making of high complexity. Counseling and/or coordination of 
care with other providers or agencies are provided consistent with the nature of the 
problem(s) and the patient’s and/or family’s needs. Usually the presenting problem(s) 
requiring admission are of high severity.

66.36 99238 CPT Hospital discharge day management; 30 minutes or less

96.3 99239 CPT Hospital discharge day management; more than 30 minutes

33.18 99241 CPT Office consultation for a new or established patient, which requires these 3 key 
components: an expanded problem-focused history; an expanded problem-focused 
examination; and straightforward medical decision-making. Counseling and/or 
coordination of care with other physicians, other qualified healthcare professionals, 
or agencies are provided consistent with the nature of the problem(s) and the 
patient’s and/or family’s needs. Usually, the presenting problem(s) are of low severity. 
Typically, 15 minutes are spent face-to-face with the patient and/or family.

97.38 99242 CPT As above, 30 minutes

97.38 99243 CPT As above, 40 minutes.

154 99244 CPT As above, 60 minutes

192.23 99245 CPT As above, 60 minutes

48.69 99251 CPT Inpatient consultation for a new or established patient, which requires these 3 key 
components: a problem-focused history; a problem-focused examination; and 
straightforward medical decision-making. Counseling and/or coordination of 
care with other physicians, other qualified healthcare professionals, or agencies 
are provided consistent with the nature of the problem(s) and the patient’s and/or 
family’s needs. Usually, the presenting problem(s) are self-limited or minor. Typically, 
20 minutes are spent at the bedside and on the patient’s hospital floor or unit.

75.74 99252 CPT As above, 40 minutes

114.69 99253 CPT As above, 55 minutes

165.55 99254 CPT As above, 80 minutes

201.97 99255 CPT As above, 110 minutes
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86.92 99354 CPT Prolonged service in the office or other outpatient setting requiring direct patient 
contact beyond the usual service (eg, prolonged care and treatment of an acute 
asthmatic patient in an outpatient setting); first hour (list separately in addition to 
code for office or other outpatient evaluation and management service).

85.84 99355 CPT Prolonged physician service in the office or other outpatient setting requiring direct 
(face-to-face) patient contact beyond the usual service (eg, prolonged care and 
treatment of an acute asthmatic patient in an outpatient setting); each additional 30 
minutes (list separately in addition to code for prolonged service).

83.67 99356 CPT Prolonged service in the inpatient or observation setting, requiring direct (face-to-
face) patient contact beyond the usual service (eg, maternal fetal monitoring for 
high-risk delivery or other physiological monitoring, prolonged care of an acutely ill 
inpatient); first hour (list separately in addition to code for inpatient evaluation and 
management service).

84.4 99357 CPT Prolonged physician service in the inpatient setting, requiring direct (face-to-
face) patient contact beyond the usual service (eg, maternal fetal monitoring for 
high-risk delivery or other physiological monitoring, prolonged care of an acutely 
ill inpatient); each additional 30 minutes (list separately in addition to code for 
prolonged service).

0.00 99360 CPT Physician standby service, requiring prolonged physician attendance, each 30 
minutes (eg, operative standby, standby for frozen section, for cesarean/high-risk 
delivery, for monitoring EEG).

. 99371 CPT Telephone call by a physician to patient or for consultation or medical management 
or for coordinating medical management with other healthcare professionals (eg, 
nurses, therapists, social workers, nutritionists, physicians, pharmacists).

. 99372 CPT Telephone call by a physician to patient or for consultation or medical management 
or for coordinating medical management with other healthcare professionals (eg, 
nurses, therapists, social workers, nutritionists, physicians, pharmacists).

0.00 99374 CPT Physician supervision of a patient under care of home health agency (patient not 
present) in home, domiciliary, or equivalent environment (eg, Alzheimer’s facility) 
requiring complex and multidisciplinary care modalities.

0.00 99441 CPT Telephone evaluation and management service provided by a physician to an 
established patient, parent, or guardian (5-10 minutes).

0.00 99442 CPT As above, 11-20 minutes

0.00 99443 CPT As above, 21-30 minutes

Imaging

Cost Code Code 
type

Procedure name

26.69 73090 CPT Radiologic examination; forearm, two views

27.77 73100 CPT Radiologic examination; forearm, three views

33.18 73110 CPT Radiologic examination, wrist; complete, minimum of three views

100.99 73115 CPT Radiologic examination, wrist, arthrography, radiological supervision 
and interpretation

26.33 73120 CPT Radiologic examination, hand; two views

30.3 73130 CPT Radiologic examination, hand; minimum of three views

28.13 73140 CPT Radiologic examination, finger(s), minimum of two views

269.78 73200 CPT CT, upper extremity; without contrast material
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323.88 73201 CPT CT, upper extremity; with contrast material(s)

414.41 73202 CPT CT, upper extremity; without contrast material, followed by contrast 
material(s) and further sections

562.28 73218 CPT MR (eg, proton) imaging, upper extremity, other than joint; without 
contrast material(s)

587.52 73222 CPT MR (eg, proton) imaging, any joint of upper extremity; with contrast 
material(s)

815.11 73223 CPT MR (eg, proton) imaging, any joint of upper extremity; without contrast 
material(s), followed by contrast material(s) and further sequences

95.22 76000 CPT Fluoroscope examination

14.43 76977 CPT US

71.77 77080 CPT DEXA

Injection

Cost Code Code 
type

Procedure name

38.23 20600 CPT Arthrocentesis, aspiration and/or injection; small joint or bursa (eg, 
fingers, toes)

39.67 20605 CPT Arthrocentesis, aspiration and/or injection; intermediate joint or bursa

38.23 81.92 ICD-9 Injection of therapeutic substance into joint or ligament

Occupational 
therapy

Cost Code Code 
type

Procedure name

. 97001 CPT Physical therapy evaluation

. 97003 CPT Occupational therapy evaluation

. 97004 CPT Occupational therapy reevaluation

. 97110 CPT Therapeutic procedure, one or more areas, each 15 minutes; therapeutic 
exercises to develop strength and endurance, ROM, and flexibility

. 97124 CPT Therapeutic procedure, one or more areas, each 15 minutes; massage, 
including effleurage, petrissage, and/or tapotement (stroking, 
compression, percussion)

. 97140 CPT Manual therapy techniques (eg, mobilization/manipulation, manual 
lymphatic drainage, manual traction), one or more regions, each 15 
minutes

. 97530 CPT Therapeutic activities, direct (one-on-one) patient contact by the provider 
(use of dynamic activities to improve functional performance), each 15 
minutes

. 97750 CPT Physical performance test or measurement (eg, musculoskeletal, 
functional capacity), with written report, each 15 minutes

. 97760 CPT Orthotic(s) management and training (including assessment and fitting 
when not otherwise reported), upper extremity(s), lower extremity(s) 
and/or trunk, each 15 minutes

. 97762 CPT Checkout for orthotic/prosthetic use, established patient, each 15 minutes

. 97799 CPT Unlisted physical medicine/rehabilitation service or procedure
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Surgery

Cost Code Code 
type

Procedure name

137.77 20670 CPT Removal of implant; superficial, (eg, buried wire, pin or rod) (separate 
procedure)

378.7 20680 CPT Removal of implant; deep (eg, buried wire, pin, screw, metal band, nail, 
rod, or plate)

251.74 20900 CPT Bone graft, any donor area; minor or small (eg, dowel or button)

467.06 20924 CPT Tendon graft, from a distance (eg, palmaris, toe extensor, plantaris)

402.86 20926 CPT Tissue grafts, other (eg, paratenon, fat, dermis)

0 20999 CPT Unlisted procedure, musculoskeletal system, general

369.68 25101 CPT Arthrotomy, wrist; with joint exploration, with or without biopsy, with or 
without removal of loose or foreign body

449.39 25105 CPT Arthrotomy, wrist; with synovectomy

556.87 25107 CPT Arthrotomy, distal radioulnar joint including repair of triangular 
cartilage, complex

734.32 25115 CPT Radical excision of bursa, synovia of wrist, or forearm tendon sheaths 
(eg, tenosynovitis, fungus, TBC, or other granulomas, rheumatoid 
arthritis); flexors

594.74 25116 CPT Radical excision of bursa, synovia of wrist, or forearm tendon sheaths 
(eg, tenosynovitis, fungus, TBC, or other granulomas, rheumatoid 
arthritis); extensors, with or without transposition of dorsal retinaculum

349.12 25118 CPT Synovectomy, extensor tendon sheath, wrist, single compartment

463.1 25119 CPT Synovectomy, extensor tendon sheath, wrist, single compartment; with 
resection of distal ulna

449.03 25210 CPT Carpectomy; one bone

579.23 25215 CPT Carpectomy; all bones of proximal row

478.24 25250 CPT Removal of wrist prosthesis

651.72 25251 CPT Removal of wrist prosthesis; complicated, including total wrist

738.28 25265 CPT Repair, tendon or muscle, flexor, forearm and/or wrist; secondary, with 
free graft (includes obtaining graft), each tendon or muscle

499.88 25270 CPT Repair, tendon or muscle, extensor, forearm and/or wrist; primary, single, 
each tendon or muscle

563 25272 CPT Repair, tendon or muscle, extensor, forearm and/or wrist; secondary, 
single, each tendon or muscle

667.59 25274 CPT Repair, tendon or muscle, extensor, forearm and/or wrist; secondary, with 
free graft (includes obtaining graft), each tendon or muscle

615.3 25275 CPT Repair, tendon sheath, extensor, forearm and/or wrist, with free graft 
(includes obtaining graft) (eg, for extensor carpi ulnaris subluxation)

482.21 25290 CPT Tenotomy, open, flexor or extensor tendon, forearm and/or wrist, single, 
each tendon

530.54 25295 CPT Tenolysis, flexor or extensor tendon, forearm and/or wrist, single, each 
tendon

626.12 25300 CPT Tenodesis at wrist; flexors of fingers

597.26 25301 CPT Tenodesis at wrist; extensors of fingers
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617.46 25310 CPT Tendon transplantation or transfer, flexor or extensor, forearm and/or 
wrist, single; each tendon

714.84 25312 CPT Tendon transplantation or transfer, flexor or extensor, forearm and/or 
wrist, single; with tendon graft(s) (includes obtaining graft), each tendon

879.66 25320 CPT Capsulorrhaphy or reconstruction, wrist, open (eg, capsulodesis, 
ligament repair, tendon transfer or graft) (includes synovectomy, 
capsulotomy and open reduction) for carpal instability

781.56 25332 CPT Arthroplasty, wrist, with or without interposition, with or without 
external or internal fixation

716.64 25394 CPT Osteoplasty, carpal bone, shortening

651.36 25430 CPT Insertion of vascular pedicle into carpal bone (eg, Hori procedure)

666.51 25445 CPT Arthroplasty with prosthetic replacement; trapezium

1,096.42 25446 CPT Arthroplasty with prosthetic replacement; distal radius and partial or 
entire carpus (total wrist)

750.55 25447 CPT Arthroplasty, interposition, intercarpal or carpometacarpal joints

961.17 25449 CPT Revision of arthroplasty, including removal of implant, wrist joint

687.07 25800 CPT Arthrodesis, wrist; complete, without bone graft (includes radiocarpal 
and/or intercarpal and/or carpometacarpal joints)

792.02 25805 CPT Arthrodesis, wrist; with sliding graft

797.79 25810 CPT Arthrodesis, wrist; with iliac or other autograft (includes obtaining graft)

561.2 25820 CPT Arthrodesis, wrist; limited, without bone graft (eg, intercarpal or 
radiocarpal)

690.31 25825 CPT Arthrodesis, wrist; with autograft (includes obtaining graft)

0 25999 CPT Unlisted procedure, forearm or wrist

267.97 26070 CPT Arthrotomy, with exploration, drainage, or removal of loose or foreign 
body; carpometacarpal joint

284.2 26075 CPT Arthrotomy, with exploration, drainage, or removal of loose or foreign 
body; metacarpophalangeal joint, each

343.35 26080 CPT Arthrotomy, with exploration, drainage, or removal of loose or foreign 
body; interphalangeal joint, each

295.39 26105 CPT Arthrotomy with biopsy; metacarpophalangeal joint, each

283.12 26110 CPT Arthrotomy with biopsy; interphalangeal joint, each

412.6 26130 CPT Synovectomy, carpometacarpal joint

501.33 26135 CPT Synovectomy, metacarpophalangeal joint including intrinsic release and 
extensor hood reconstruction, each digit

501.33 26140 CPT Synovectomy, proximal interphalangeal joint, including extensor 
reconstruction, each interphalangeal joint

463.1 26145 CPT Synovectomy, tendon sheath, radical (tenosynovectomy), flexor tendon, 
palm and/or finger, each tendon

276.27 26340 CPT Manipulation, finger joint, under anesthesia, each joint

781.2 26496 CPT Opponensplasty; other methods

486.18 26530 CPT Arthroplasty, metacarpophalangeal joint; each joint

565.52 26531 CPT Arthroplasty, metacarpophalangeal joint; with prosthetic implant, each 
joint



136 Chapter 7

363.55 26535 CPT Arthroplasty, interphalangeal joint; each joint

604.12 26536 CPT Arthroplasty, interphalangeal joint; with prosthetic implant, each joint

609.89 26565 CPT Osteotomy; metacarpal, each

616.38 26567 CPT Osteotomy; phalanx of finger, each

286.73 26641 CPT Closed treatment of carpometacarpal dislocation, thumb, with 
manipulation

448.31 26676 CPT Percutaneous skeletal fixation of carpometacarpal dislocation, other than 
thumb, with manipulation, each joint

509.62 26685 CPT Open treatment of carpometacarpal dislocation, other than thumb; with 
or without internal or external fixation, each joint

251.74 26700 CPT Closed treatment of metacarpophalangeal dislocation, single, with 
manipulation; without anesthesia

495.56 26715 CPT Open treatment of metacarpophalangeal dislocation, single, with or 
without internal or external fixation

209.55 26770 CPT Closed treatment of interphalangeal joint dislocation, single, with 
manipulation; without anesthesia

295.75 26775 CPT Closed treatment of interphalangeal joint dislocation, single, with 
manipulation; requiring anesthesia

393.85 26776 CPT Percutaneous skeletal fixation of interphalangeal joint dislocation, single, 
with manipulation

455.88 26785 CPT Open treatment of interphalangeal joint dislocation, with or without 
internal or external fixation, single

659.66 26841 CPT Arthrodesis, carpometacarpal joint, thumb, with or without internal 
fixation

717 26842 CPT Arthrodesis, carpometacarpal joint, thumb, with or without internal 
fixation; with autograft (includes obtaining graft)

662.9 26843 CPT Arthrodesis, carpometacarpal joint, digit, other than thumb, each

740.09 26844 CPT Arthrodesis, carpometacarpal joint, digit, other than thumb, each; with 
autograft (includes obtaining graft)

627.92 26850 CPT Arthrodesis, metacarpophalangeal joint, with or without internal fixation

719.89 26852 CPT Arthrodesis, metacarpophalangeal joint, with or without internal 
fixation; with autograft (includes obtaining graft)

502.41 26860 CPT Arthrodesis, interphalangeal joint, with or without internal fixation

100.99 26861 CPT Arthrodesis, interphalangeal joint, with or without internal fixation; each 
additional interphalangeal joint (list separately in addition to code for 
primary procedure)

654.61 26862 CPT Arthrodesis, interphalangeal joint, with or without internal fixation; with 
autograft (includes obtaining graft)

224.69 26863 CPT Arthrodesis, interphalangeal joint, with or without internal fixation; with 
autograft (includes obtaining graft), each additional joint (list separately 
in addition to code for primary procedure)

0 26989 CPT Unlisted procedure, hands or fingers

480.05 29846 CPT arthroscopy, wrist, surgical; excision and/or repair of TFCC and/or joint 
débridement

609.89 77.24 ICD-9 Wedge osteotomy of carpals and metacarpals
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616.38 77.29 ICD-9 Wedge osteotomy of other bone, except facial bones

449.03 77.64 ICD-9 Local excision of lesion or tissue of carpals and metacarpals

716.64 77.69 ICD-9 Local excision of lesion or tissue of other bone, except facial bones

251.74 77.73 ICD-9 Excision of radius and ulna for graft

251.74 77.79 ICD-9 Excision of other bone for graft, except facial bones

449.03 77.84 ICD-9 Other partial ostectomy of carpals and metacarpals

449.03 77.89 ICD-9 Other partial ostectomy of other bone, except facial bones

449.03 77.94 ICD-9 Total ostectomy of carpals and metacarpals

449.03 77.99 ICD-9 Total ostectomy of other bone, except facial bones

251.74 78.04 ICD-9 Bone graft of carpals and metacarpals

251.74 78.09 ICD-9 Bone graft of other bone, except facial bones

137.77 78.64 ICD-9 Removal of implanted device from carpals and metacarpals

137.77 78.69 ICD-9 Removal of implanted device from other

449.39 80.14 ICD-9 Other arthrotomy of hand and finger

449.39 80.24 ICD-9 Arthroscopy of hand and finger

295.39 80.43 ICD-9 Division of joint capsule, ligament, or cartilage of wrist

295.39 80.44 ICD-9 Division of joint capsule, ligament, or cartilage of hand and finger

349.12 80.73 ICD-9 Synovectomy of wrist

501.33 80.74 ICD-9 Synovectomy of hand and finger

369.68 80.83 ICD-9 Other local excision or destruction of lesion of wrist joint

267.97 80.84 ICD-9 Other local excision or destruction of lesion of joint of hand and finger

284.2 80.94 ICD-9 Other excision of joint of hand and finger

662.9 81.26 ICD-9 Metacarpocarpal fusion

627.92 81.27 ICD-9 Metacarpophalangeal fusion

502.41 81.28 ICD-9 Interphalangeal fusion

659.66 81.29 ICD-9 Arthrodesis of other specified joints

565.52 81.71 ICD-9 Arthroplasty of metacarpophalangeal and interphalangeal joint with 
implant

486.18 81.72 ICD-9 Arthroplasty of metacarpophalangeal and interphalangeal joint without 
implant

666.51 81.74 ICD-9 Arthroplasty of carpocarpal or carpometacarpal joint with implant

750.55 81.75 ICD-9 Arthroplasty of carpocarpal or carpometacarpal joint without implant

659.66 81.79 ICD-9 Other repair of hand, fingers, and wrist

659.66 81.96 ICD-9 Other repair of joint

961.17 81.97 ICD-9 Revision of joint replacement of upper extremity

482.21 82.11 ICD-9 Tenotomy of the hand

738.28 82.56 ICD-9 Other hand tendon transfer or transplantation

617.46 82.57 ICD-9 Other hand tendon transposition

565.52 84.56 ICD-9 Insertion of (cement) spacer

402.86 86.61 ICD-9 Full-thickness skin graft to hand

CPT = Current Procedural Terminology; EEG = electroencephalogram; US = ultrasound; DEXA = dual-energy 
xray absorptiometry; TBC = total body calcium; TFCC = triangular fibrocartilage complex.
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APPENDIx 3. Accuracy of a Research Database of 120 Randomly Selected Patients (20 per Provider)

Surgeon
number

Number of 
patients in 

study

Correct
provider

Hand OA Accuracy 
of second 
provider

Accuracy 
of visits

Accuracy 
of 

imaging

Accuracy 
of OT

Accuracy 
of 

injection

Accuracy 
of surgery

1 613 85% 90% 100% 98% 100% 90% 100% 100%

2 348 100% 95% 100% 92% 100% 95% 100% 100%

3 297 100% 95% 100% 98% 100% 65% 86% 86%

4 446 95% 95% 100% 100% 100% 90% 100% 100%

5 709 100% 95% 100% 100% 97% 85% 100% 100%

6 401 100% 95% 100% 97% 94% 85% 100% 100%

Overall 2814 97% 94% 100% 98% 99% 85% 92% 94%

OA = osteoarthritis; OT = occupational therapy.


