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Chapter 6 

"Ask questions, for they are the keys that unlock the storehouse of knowledge " 

B.L. Pascal 1623-1662 

Introduction 
The glenohumeral joint has proven to be more prone to dislocation when compared with 

other major joints as seen in the emergency department.22 

Many articles have been published about the reduction techniques (RT) for acute first-time 

anterior shoulder dislocations (AFASD). The three basic, most popular techniques are 

named after Kocher, Hippocrates and Stimson. Various, apparently new techniques have 

been described for the reduction of AFASD. Some of them are new; others are merely a 
modification of older techniques. 

Most authors agree that early treatment of AFASD is the key to success. The best reduction 

method is one, which is highly effective, quick, and safe, involving minimal use of analgesics 

or muscle relaxants and which needs little assistance. 

Physicians often choose a method according to the manner in which they were educated, 

personal preference and experience of a particular method. Until now, there is no conclusive 

scientific evidence that one method should be preferred above the others. There is little 

documentation on the efficacy, safety, reduction time and complications arising from the use 

of different techniques. Articles only deal with the aspects mentioned above on an individual 
basis. 

This article provides a systemic review of literature on AFASD and the different RT. The aim 

of this study is to establish: a) how many articles concerning each study design have been 

published; b) which RT has been described the most; c) which RT is the best to use, according 

to percentage levels of success; d) what is the fastest RT; e) what complications have been 

described using the different RT; and f) what conclusions can be drawn on the use of analgesics 
or sedatives. 

Materials and methods 
Search strategy 

To retrieve articles for this review, an electronic search of the available English, German and 

Dutch literature was performed using PubMed (Medline 1966-2002), the Cochrane library 

up to and including material published in February 2002. We used the following keywords 

in all possible combinations in our searches: shoulder, dislocation, anterior, luxation, 

reduction technique, reduction method treatment, complication, injury, damage, fracture, 

neurological, nerve damage, vascular, analgesic, intra-articular analgesic, anaesthesia, 

efficacy, comparing, clinical trial, review. Based upon the information found in the titles and 

abstracts that resulted from the different queries, we selected all the articles that combined 

anterior shoulder dislocation with one or more reduction techniques for further reading and 

analysis. The reference list of each article was checked by hand to retrieve and add articles 

to the analysis that were relevant to the purposes of our study. This method implied that the 

publication dates ranged from 1870 to 2002. 
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The inclusion and exclusion criteria in the articles were not taken into consideration. Articles 
that did not present any quantitative data about the results of the reduction method (e.g. 
review articles, case studies and historical articles) were excluded from the review. 
All retrieved articles were checked for the following eighteen items: study design, rando
misation, total number of patients in the study, mean age, time since dislocation occurred in 
hours, use of pre-reduction X-rays, use of postreduction X-rays, used RT, number of 
dislocations treated according to described RT, use of aids, need for assistance, use of intra
articular analgesics, use of systemic drugs, number of patients who received systemic drugs, 
time needed for reduction to take place in minutes, success rate in percentage terms, number 
of complications. 

To facilitate analysis, some of the above-mentioned items were categorised. For study design 
we used the categories: randomised clinical trial (RCT), prospective controlled clinical 
trial (pCCT), retrospective controlled clinical trial (rCCT), prospective uncontrolled cohort 
studies (UPCS), and retrospective uncontrolled cohort studies (URCS)). 
The RT was divided into the four major categories as described by Riebel and McCabe48 

traction, leverage, scapular manipulation, and combinations of the former three. If an article 
dealt with several different RT or used stratification, for the use of medication for example, 
we analysed each group of patients as a separate cohort. Thus the number of cohorts (n=42) 
exceeds the number of included articles (n=34). The use of systemic medication such as 
sedatives or other forms of anaesthesia was subdivided into: none, NSAIDS, muscle relaxants, 
inhalation gases, opiates, general anaesthesia, plexus or nerve block and combinations of the 
former. The use of intra-articular lidocaine was recorded as a separate entity. 
Complications due to reduction were categorised in fractures, vascular lesions, nerve lesions 
and complications due to the use of medication. 

Results 
Our search strategy on AFASD and RT identified a total of fifty-eight articles.1-15-17"21-23-
32,34,36-41,43-53.55,56,58-65 within this total of fifty-eight articles, twenty-four articles were 
excluded because they did not fulfill our selection criteria: 14 were review or historical 
articles, 3 were case reports, 6 articles only described reduction technique, and 1 RCT did 
not report a success percentage for the reduction method. 

The remaining thirty-four articles consisted of three randomised controlled trials (RCT)3-25-
56, two prospective controlled clinical trials (pCCT) 14-50, 2 retrospective controlled clinical 
trials (rCCT)9-31, 13 prospective uncontrolled cohort studies(UPCS) 4-6,8.10.17.19.26.28.36. 
37.4i.47and 14 retrospective uncontrolled cohort studies (URCS)1-12-13-20-21-39-42-49-51-55-61-
64.65 (T a b i e i) 

In Table 2 we present the results of the included studies, ordered by study design, showing 

the different results of reduction time, success percentages, and complications related to 

type of RT. 
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Because of the limited amount of controlled studies (7) and the diversity in reduction methods 

and use of analgesics / sedation forms we found it not useful to pool the results of all controlled 

studies. In stead, we decided to present the overall range of results for the different reduction 

methods and for the different study designs separately. 

Furthermore, there were large differences in size of the patient populations in the 42 cohorts, 

which varied from 10-198 patients with a dislocated shoulder. 

In our systemic review we could only find one RCT that compared two different reduction 

techniques. Two other RCTs compared different forms of sedation and or analgesia using 

one specific reduction technique. 

Traction technique 

The success of the traction technique was evaluated in 16 articles (2 RCT's, 1 rCCT, 6 UPCS 

and 7 TjRCS).3-6-8-9-13-20-21-25-28-29-36-41-47-49-51-61 

Differentiating for the different study designs we found that success of the traction technique 

varied from 61.4-100% in the controlled clinical trials (n=3). 

The overall success percentage of the traction technique without anaesthesia (n=5) was 

80.3% (range: 61.4-100%). In the two controlled studies the success rate appeared to be 
slightly lower: 69.8%. 

We found 4 articles (1 rCCT, 2 UPCS and 1 URCS) on traction reduction with muscle 
relaxation. The overall success percentage was 80.3% (range: 56.7-92%). 

In 2 articles (1 RCT, 1 URCS) on traction reduction with general anaesthesia the overall 
success percentage was 82.2% (range: 70 -94.5%). 

Two articles described the traction technique with inhalation gas (1 UPCS and 1 URCS). 

The overall success percentage was 89.7% (range: 86-93.4%). 

We found 4 articles (1 RCT, 1 UPCS and 2 URCS) on traction reduction with a combination 

form of anaesthesia. The overall success percentage was 94.3% (range: 74 - 100%). 

Leverage technique 

The leverage technique was described in 7 articles (2 RCT, 1 pCCT, 2 UPCS and 2 URCS). 

3,4,10,39,50,55,56 Thg r a n g e of success of the leverage technique (n=10) varied from 72-100% 

with an average of 88.4%. 

The success percentage of the leverage technique without anaesthesia (n=2) was 91% (range: 

82-100%). The results of leverage technique using various types of sedation or analgesia 

showed mostly similar results (Table 3). Reduction with a leverage method under general 

anaesthesia (1 RCT) demonstrated a relatively low success percentage of 72%. One prospec

tive CCT compared three different forms of anaesthesia using the leverage technique in all 

three groups. In this study both muscle relaxation and opiates gave a 100% success per

centage, and 84.6% success for a combination of anaesthetics. 
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Scapular manipulation 
The results of scapular manipulation have been described in 4 articles (3 UPCS and 1 

URCS).1-17-26-37 The range of success of the scapular manipulation technique (n=4) varied 
from 78.4-96% with an average of 86.4%. 

We found 2 articles (2 UPCS) on scapular manipulation with opiates and NSAIDS. The 

success percentage was 78.7% (range: 78.4-79%). Scapular manipulation technique with 
muscle relaxation resulted in a success percentage of 92% (n =1, URCS). 

Only 1 article (UPCS) described the scapular manipulation technique with a combination 

form of anaesthesia. The success percentage was 96%. 

Combination technique 

The combination technique was described in 6 articles (2 UPCS and 4 URCS).5-12-19-44'64'65 

The range of success of the combination technique (n=6) varied from 87.5-100% with an 

average of 92.5%. 

The success percentage of the combination technique without anaesthesia (n=3) was 94.3% 

(range: 91-100%). The success percentage in studies using the combination technique with 

different types of sedatives or anaesthetics ranged between 84.6% and 100%. 

In the remaining two articles (1 pCCT, 1 rCCT) the reduction method was not specified.14'31 

One study compared a reduction method with opiates to reduction without anaesthetics.31 

The other study compared a reduction method under nerve block with one without anaesthe

sia.14 These results are also displayed in Table 3. 

Reduction time 

The time needed to achieve reduction is described in only eight articles out of the total of 

thirty-four.4-6-9-13-17-26-36'37 For traction the reduction time was described four times with a 
mean of 7.6 minutes (range 2.5-20). The reduction time for scapular manipulation was 

described three times, being 3.1 minutes on average (range 1-6.08). 

There was only one description of the reduction time for the leverage technique. Here the 

mean reduction times was 4.4 minutes. 

Safety 

To determine the relative safety of the different RT we analysed the number of complications 

described in the thirty-four articles. A fracture, nerve lesion or vascular lesion was only 

recorded as a complication if it was described after reduction had taken place and was not 

present in the pre-reduction situation. In 5 of the 34 analysed articles, there was clear reference 

to the appearance of complications.3-4'25'3'-49 We found a total of 25 complications. 

For the combination RT no complications were described (n=6). For the traction technique 

group a total of three complications were found. Of the three complications, one was a Hill-

Sachs lesion, one a greater tuberosity fracture and one was a neurological complication 

109 



Chapter 6 

(axillary nerve). Two complications were described using the leverage RT: one fracture of 

the humeral neck and one neurological complication. No complications for the scapular 

manipulation technique were reported (n=4). 

In the remaining studies (n=2), in which the RT was categorised as not applicable, a total of 

twenty complications due to the use of medication were described. 

Sedation / analgesics 

We also looked at the use of sedation or analgesics. Six of the seven controlled studies (2 

RCT, 2 pCCT and 2 rCCT) compared a reduction method with different kind of anaesthetics. 

9,14,25.31.50,56 p o u r of these studies used a control group who did not receive systemic anaes

thesia. The average success percentage in the control groups was 79.9% (range: 61.4-100%). 

These were compared with opiates (75%), muscle relaxation (56.7%), nerve block (60%) 

and a combination of anaesthetics (100%). We should realize that in three of the four groups 

without anaesthetics intra-articular lidocaine (IAL) was used. 

Roylc performed a pCCT study on thirty-nine patients with AFASD, using different intra
venous sedation strategies.50 He claimed a success rate of 100% for intravenous diazepam 
or pethidine alone and 84.6% for the combination of diazepam and pethidine. 
In a randomised clinical trial Uglow studied about twenty-five cases of AFASD, reduced 
with Kocher method.56 Self-administered nitrous oxide was compared to a control group 
receiving intravenous morphine and midazolam. The success rates for the two groups were 
86.7 and 100 percent respectively. The unsuccessfully treated patients in the experimental 
group all underwent successful reduction using intravenous morphine and midazolam. 
Uglow concludes that using Kocher's method to reduce AFASD obviates the need for the 
use of intravenous sedation and analgesia. 

Intra-articular lidocaine (IAL) 

In our review the use of intra-articular lidocaine (IAL) was considered a different entity. 

Only 5 of the 34 articles compared the use of IAL with other analgesic strategies. 4-i4-2-s-

31.65 (Table 1) 

Two studies compared IAL with intravenous analgesics 25>3' and one study compared IAL 

with a suprascapular nerve block.14 We could not use the UPCS study of Berkenblitt et al. 

and the URCS study of Zahiri et al., as only a small proportion of patients in these cohorts 

received IAL.4-6 In the RCT of Kosnik et al. IAL showed a lower success percentage 

(78.2%) compared with combination anaesthetics (100%).25 Flowever, IAL scored higher 

success percentages (pCCT (80%), rCCT(100%)) compared to studies using the nerve block 

(60%o) or opiates (75%)).14-31 We calculated an overall success rate of 86.1% (range: 78.2-

100%>) for controlled studies in which patients had only received IAL (n=3). 
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Our search identified four additional RCT about this subject, but these trials did not fulfil 

our inclusion criteria. '6.33,42,54 Nevertheless, they are interesting because of the use of IAL. 

Matthews and Robberts found that lidocaine provided adequate anaesthesia and relief of 

muscle spasm in all patients with IAL pre reduction.33 Compared with the intravenous 

sedation group, the IAL group showed no statistically significant differences for time to 

reduction, difficulty of reduction, or subjective pain. The IAL group showed no complications 

and had a statistically significant shorter stay at the emergency department. Similar findings 

were found in a patient's series reported by Orlinsky et al.42 Suder et al. evaluated the use of 

IAL in patients with primary or secondary shoulder dislocations.54 They found similar 

improvement of VAS pain values in both groups without complications in the IAL group. 

Recurrences 

Finally, we investigated whether anything could be established about recurrence rates and 

RT None of the thirty-four articles gave exact figures for recurrence rates for different types 

of RT. Only two authors mentioned recurrent dislocations in relation to RT35-46 Plummer 

and Clinton stated that leverage techniques could lead to an increased incidence of recurrent 

dislocations, due to the fact that leverage techniques can lead to disruption of the anterior-

inferior aspect of the capsule and thus can lead to decreased anterior shoulder stability46 

They refer to McMurry's article which states that the Kocher manoeuvre specifically results 

in an increased incidence of recurrent dislocations when compared to other techniques.35 

Discussion 
References to the reduction of a dislocated shoulder can be found as far back as the time of 
the ancient Egyptians.18 Many articles have been published over the course of the last few 
centuries on techniques used to reduce a dislocated shoulder. In this article we did a systemic 
review on the literature on AFASD and RT. 

Our review shows that there were only minor differences in success rates between different 

RTs. It seems that the combination techniques are the most successful (92.5%), followed by 

leverage techniques (88.4%), scapular manipulation (86.4%), and the traction techniques 

(84.9%), but the differences are small. We should also realise that most studies varied 

considerably with respect to patient population, reduction methods, and use of sedative or 

anaesthesia. This means that these conclusions should be regarded with caution. 

Only seven comparative study designs (3 RCTs) fulfilled the inclusion criteria of our review, 

and only one RCT directly compared different types of RTs.3 In this trial Beattie et al. 

compared Kocher's technique with Milch's technique in the treatment of 111 patients with 

AFASD.3 They observed a success rate of 72% for Kocher's technique and 70% for Milch's 

technique, after the initial attempt. Although this difference is very small, Beattie indicated 

a preference for Kocher's technique especially when the reduction of dislocation took place 
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after more than 4 hours. Gleeson reviewed the literature and recommended the use of dif

ferent RTs for different types of AFASD. We feel that a clear conclusion regarding the optimal 

RT cannot be made based on the available evidence. The only RCT that directly compared 

different types of RT does not provide conclusive evidence. 

It seems that most authors of descriptive articles favour the technique they describe as being 

the easiest one to perform. However, difficulty of reposition has not been evaluated as a 

main outcome in any of the studies included in our review. 
In order to assess the speed of the different RT we looked at the time needed to achieve 
reduction as described in the literature. However, there were only eight articles in which 
reduction time was described for various RT techniques. Therefore, no final conclusions 
could be made regarding the question which RT is faster than the other. Furthermore, we 
should realise that sedation or analgesia may also influence the reduction time. 

In five of the thirty-four analysed articles there was clear reference to complications due to 

the reduction of a shoulder dislocation. A total of twenty-five complications were described 

in 228 associated reduction attempts, consisting of three fractures, two neurological and 

twenty complications due to the use of medication. No vascular complications due to the 

reduction of a shoulder dislocation were reported. 

The use of medication seems to play an important role in complications. One study on the 

use of intravenous sedation vs. intra-articular lidocaine mentioned a total of twenty complica

tions due to the use of medication.31 Nineteen complications including respiratory depression, 

nausea and vomiting were found for the intravenous sedation group and one complication 

was reported in the IAL group for a patient who inadvertently received a double dose of lido

caine.3' 

Fractures are another feared category of complication in shoulder reduction. 

Kosnik et al. reported one Hill-Sach's lesion and one non-displaced greater tuberosity 

fracture on the postreduction radiographs.25 In our analysis these fractures were counted as 

complications. We do not agree with the authors on this point and consider these fractures 

to be a result of the patho-mechanism itself. We found in our review only one patient in the 

study by Beattie et al. who sustained a fracture of the neck of the humerus while undergoing 

Kochefs technique.' 

Neurological complications were described on two occasions. These were both based on 

axillary nerve damage. One was noted after the hanging arm method as described by 

Rollinson49 was applied and the other after using Kocher's method without traction4. 

In his thesis Visser concludes, having reviewed the literature and performing a cadaver study 

on neurological complications, that reduction methods using traction with the arm in (hyper) 

abduction gives the highest risk of nerve lesions.57 
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Methods using traction in a direction along a longitudinal axis or parallel to the body, like 

most of the Hippocratic methods, and the reduction method according to Kocher, seem to 

have a lower risk of neurological complications. 

Visser described denervation, confirmed by EMG investigation in 48% of 77 patients with 

a shoulder dislocation. However, he could not find any nerve injuries resulting from reduction. 

According to Visser, clinical prospective studies on the association between specific 

reduction methods and iatrogenic nerve lesions have not yet been performed.57 

It is difficult to draw conclusions from our systematic review regarding the use of any kind 

of analgesics or sedation. Most authors do agree that muscle spasm due to pain is the most 

important problem in reducing the shoulder. Some physicians advocate performing the 

reduction without medication in the acute phase direct after the dislocation.4 One article 

investigated the effect of using sedative medication on the success rate of an auto-reduction 

method.9 The authors found that success rates between the two groups did not differ sig

nificantly, and concluded that this auto-reduction method may be performed without any 

form of anaesthesia. 

Also the study of Berkenblit et al. showed clearly that most patients could be treated without 

analgesia.4 However, we should realise that all patients were treated within one hour after 

their injury and most were treated within 30 minutes. 

Nevertheless, in thirty of the forty-two cohorts in our review some form of sedation or 

analgesia was used in order to achieve muscle relaxation. This suggests that most physicians 

still prefer the use of medication to aid reduction. The average success rates calculated in 

our analysis for the different types of medication ranged from 78.8 to 92.5%. However, it 

should be noted that not in all 30 cohorts all patients were treated with the reported form of 

sedation. 

After reviewing the literature, we come to the conclusion that, given the small difference in 

success rates for the different analgesic categories, reduction without any use of sedatives or 

analgesics may be preferred to start with, because of the risk of possible complications due 

to medication. We have seen that intravenous sedatives and analgesics can give some side 

effects, such as nausea, central nervous depression and respiratory depression. 

On the other hand, if a physician still feels the need to use some form of pain relief or 

sedation, we recommend the use of IAL as a safer31 and equally25-33 or even more successful 

method14, compared to medication administered intravenously or regional nerve block. 

Furthermore, it is a more cost-effective method compared with intravenous sedation or 

analgesia.33 
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Finally, we could not find evidence for an association between recurrence rates and RT. 

based on our data. Only two authors (one referring to the other) mentioned the risk of recur

rent dislocations in association with the leverage method. This association could not be 

quantified as none of these authors provided actual numbers.35-46 

Based on our review of the literature on AFASD and RT the most important conclusion is 

that no evidence-based advice can be given regarding the optimal RT, due to the small 

number of scientifically well-designed randomised trials. The same holds for the use of any 

analgesic strategy. The small number of RCT's, and the wide variation in RT methods, 

patient populations, and forms of sedation or anaesthesia, limits our ability to objectively 

and scientifically evaluate our questions. Nonetheless, as for many orthopaedic interventions 

holds, it is good to demonstrate by a thorough review of the available literature that we do 

not have sufficient evidence to make clear statements about our orthopaedic treatment. Our 

daily practice is still often based on expert opinion rather than good evidence. 

Therefore, in order to decide on the preferred RT or anaesthetic strategy for specific patient 

categories, more prospective randomised clinical trials comparing different reduction 

methods or anaesthetic strategies should be performed in the future. Such research should 

be aimed at developing safe, fast, easy, cost-effective, and painless reduction methods. 
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Table 1. Thirty-tour articles included in our systemic review. 

Study Reference 
Design 

RCT 

CCT 
prospectief 

CCT 
retrospectief 

Beattieetal.(1986) 

Kosniketal.(1999) 

Uglow(1998) 

Gleesonetal. (1997) 

Royle(1973) 

Ceronietal. (1997) 

Lippie et al. 
(1991) 

Uncontrolled Bhan et al. (1994) 

prospective 

cohort studies 

Uncontrollec 

retrospective 

cohort studies 

Ito etal. (2001) 

Berkenblit (2000) 

Danzl etal. (1986) 

Goh etal. (1996) 

Kothari etal. (1992) 

McNamara(1993) 

Bogeretal. (1984) 

CanalesCorte(1989) 

Kuah (2000) 

McNair(1957) 

Noordeen (1992) 

Poulsen(1988) 

Fusco(1956) 

Parisien(1979) 

Yuen etal. (2001) 

Zahiri etal. (1997) 

Miricketal.(1979) 

Thakur(1990) 

Anderson et al.( 1982 

Gamavos(1992) 

Janecki etal. (1982) 

Johnson etal. (1992) 

LaceyT. etal. (1952) 

Rollinson(l998) 

Russell etal. (1981) 

Westinetal. (1995) 

No. 
Subjects 

111 

20 
29 

15 
10 

10 
10 

15 
11 
13 

70 
30 

52 
40 

27 

45 

28 

100 

51 

41 

57 

47 

128 

198 

100 

32 

23 

24 

130 

16 

23 

85 

14 

98 

75 

50 

187 

,8 

23 

76 

118 

Mean 
age 

52,5 

41 
41 

45 
40,3 

44» 
43.8 

-

43.8 

-

-
36,2 

41 

34 

34,6 

23 

55 

58 

37,5 

49.8 

-

48 

36 

41 

34,1 

24 

Reduction No disloc IAA Sed./Analg. Red. Success Compl 
Type Treated Time % 

Leverage 
Traction 

Traction 
Traction 

Leverage 
Leverage 

Not Appl 
Not Appl 

Leverage 
Leverage 
Leverage 

Traction 
Traction 

Not Appl 
Not Appl 

Combination 

Combination 

Leverage 

Leverage 

Scap. Man. 

Scap. Man 

Scap.Man 

Traction 

Traction 

Traction 

Traction 

Traction 

Traction 

Combination 

Combination 

Combination 

Combination 

Leverage 

Leverage 

Scap. Man. 

Traction 

Traction 

Traction 

Traction 

Traction 

Traction 

Traction 

56 
55 

20 
29 

15 
10 

10 
10 

15 
11 
13 

70 
30 

52 
40 

27 

45 

28 

100 

51 

48 

61 

47 

128 

198 

100 

32 

22 

25 

130 

16 

26 

85 

16 

51 

75 

50 

142 

18 

23 

76 

118 

9 

•> 

No 
Yes 

No 
No 

No 
Yes 

No 
No 
No 

Gen. Anaest. 

Combination 
None 

Inh. Gas 
Combination 

Nerve Block 
None 

Muscle Rel. 
Opiates 

Combination 

No None 
No ' MusleRel 

No 1 Opiates 
Yes j None 

-

-

-

3 

-

Nu None 

No 

Yes 

No 

No 

No 

No 

No 

No 

None 

None 

Opiates 

NSAIDS 

Combination 

Opiates 

Muscle Rel. 

Muscle Rel. 

No 1 Inh. Gas 

4.38 

1.5 

6,08 

1 

2,5 

No None 20 

No None 

No Combination 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

None 

None 

Combination 

Muscle Rel. 

Muscle Rel 

None 

Muscle Rel 

Gen Anaest. 

Combination 

Inh. Gas 

None 

Nerve Block 

Muscle Rel 

Combination 

5 

72 
70 

100 
78,2 

86,7 
100 

60 
80 

100 
100 

84,6 

61.4 
56.7 

7519 
100 

100 

91 

82 

78 

78,4 

96 

79 

92 

83 

93,4 

90 

72 

74 

92 

100 

87,5 

84,6 

81 

100 

92 

94.5 

100 

86 

100 

91 

89,5 

97 

1 
0 

0 
2 

0 
0 

0 
0 

0 
0 
0 

0 
0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 
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Table 2. Results for the different categories of reduction techniques 

Reduction techniques Traction Leverage Combination Scapular Not 
technique Manipulation applicable 

Number of cohorts 

Average succes level 

Reduction time (min) 

(n=8) 

18 

84.9% 

56.7-100 

7,6 

(n=4) 

Complications (n=25) 

fracture 2 

neurological 1 

vascular 0 

medication 0 

10 

88,4% 

72-100 

4,4 

(n=l) 

6 

92.5% 

87.5-100 

4 

86,4% 

78.4-96 

3,1 

(n=3) 

4 

78,8% 

60-100 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 

Table 3. Success levels for the different categories of reduction techniques and 
sedation/analgesia methods. 

Reduction techniques 

Number of cohorts 

Succes level 

without anaesthesia 

(n=!2) 

Succes level with 

combination anaesthesia 

(n=8) 

Succes level with 

with muscle relaxation 

(n=8) 

Succes level with 

opiates/ NSAID 

(n=5) 

Succes level with 

general anaesthesia 

(n=4) 

Succes level with 
inhalation gas 

(n=3) 

Succes level with 

nerve block 

(n=2) 

Traction 

18 

80.3% 

61.4-100 

(n=5) 

94,3% 

74-100 

(n=4) 

80,3% 

56.7-92 

(n=4) 

-

82.2% 

70-94.5 

(n=2) 

89.7% 
86-93.4 

(n=2) 

91% 

(n=l) 

Leverage 

10 

91% 

82-100 

(n=2) 

92,3% 

84,6-100 

(n=2) 

90.5% 

81-100 

(n=2) 

89% 

78-100 

(n=2) 

72% 

(n=l) 

86.7% 

(n=l) 

-

Combination 
technique 

6 

94.3% 

91-100 

(n=3) 

87,5% 

(n=l) 

84,6% 

(n=l) 

-

100% 

(n=l) 

-

-

Scapular 
Manipulation 

4 

-

96% 

(n=l) 

92% 

(n=l) 

78,7% 

78.4-79 

(n=2) 

-

-

-

Not 
applicable 

4 

85.5% 

80-91 

(n=2) 

-

-

75% 

(n=l) 

-

-

60% 

(n=l) 

116 



Systemic review on reduction techniques of acute anterior shoulder dislocations 

References 

1. Anderson D, Zvirbulis R, Ciullo J. Scapular manipulation for reduction of anterior 
shoulder dislocations. Clin Orthop 1982; (164): 181-3. 

2. Aronen JG. Anterior shoulder dislocations in sports. Sports Med 1986; 3(3):224-34. 

3. Beattie TF, Steedman DJ, McGowan A, Robertson CE. A comparison of the Milch 
and Kocher techniques for acute anterior dislocation of the shoulder. Injury 1986; 
17(5):349-52. 

4. Berkenblit SI, Hand MB, MacAusland WR. Reduction of skiing-related anterior 
shoulder dislocation using Kocher's method without traction. Am J Orthop 2000; 
29(10):811-4. 

5. Bhan S, Mehara AK. A simple and universal method for reduction of dislocation of 
the shoulder. Int Orthop 1994; 18(1): 14-5. 

6. Boger D, Sipsey J, Anderson G. New traction devices to aid reduction of shoulder 
dislocations. Ann Emerg Med 1984; 13:423-5. 

7. Brockbank W, Griffiths DLL Orthopaedic surgery in the sixteenth and seventeenth 
centuries. 1. Luxations of the shoulder. J Bone Joint Surg 1948; (30B),365-75. 

8. Canales Cortes V, Garcia-Dihinx Checa L, Rodriguez Vela J. Reduction of acute 
anterior dislocations of the shoulder without anaesthesia in the position of maximum 
muscular relaxation. Int Orthop 1989;13(4):259-62. 

9. Ceroni D, Sadri H, Leuenberger A. Anteroinferior shoulder dislocation: an auto-
reduction method without analgesia. J Orthop Trauma 1997; 11(6):399-40. 

10. Danzl DF, Vicario SJ, Gleis GL, Yates JR, Parks DL. Closed reduction of anterior 
subcoracoid shoulder dislocation. Evaluation of an external rotation method. Orthop 
rev 1986; 15(5):311-5. 

11. Doyle WL, Ragar T. Use of the scapular manipulation method to reduce an anterior 
shoulder dislocation in the supine position. Ann Emerg Med 1996; 27(l):92-4. 

12. Fusco EB. Procedure to reduce dislocation of the shoulder J Bone Joint Surg Am 

1956; 38:782-6. 

13. Garnavos C. Technical note: modifications and improvements of the Milch technique 

for the reduction of anterior dislocation of the shoulder without premedication. 

J Trauma 1992; 32(6):801-3. 

14. Gleeson AP, Graham CA, Jones I, Beggs I, Nutton RW. Comparison of intra

articular lignocaine and a suprascapular nerve block for acute anterior shoulder 

dislocation Injury 1997; 28(2): 141-2. 

15. Gleeson AP. Anterior glenohumeral dislocations: what to do and how to do it. J Accid 

Emerg Med 1998; 15(1):7-12. 

16. Gleeson AP, Graham CA, Meyer AD. Intra-articular lignocaine versus Entonox for 

reduction of acute anterior shoulder dislocations. Injury 1999 Aug; 30(6):403-5. 

117 



Chapter 6 

17. Goh SH, Low BY. The scapular manipulation method for reducing anterior shoulder 
dislocations. Ann Acad Med Singapore 1996; 25(1): 134-8. 

18. Hussein MK. Kocher's method is 3.000 years old. J Bone Joint Surg Br 1968; 
50(3):669-71. 

19. Ito H, Takayama A, Shirai Y. Abduction-and-horizontal-adduction technique for 
reduction of acute anterior shoulder dislocations: a simple technique evaluated with 
radiographs. Am J Orthop 2001: 30(3):201-4. 

20. Janecki CJ, Shahcheragh GH. The forward elevation maneuver for reduction of 
anterior dislocations of the shoulder. Clin Orthop 1982; (164): 177-80. 

21. Johnson G, Hulse W, McGowan A. The Milch technique for reduction of anterior 
shoulder dislocations in an accident and emergency department. Arch Emerg Med 
1992; 9(l):40-3. 

22. Kazar B, Relovszky E. Prognosis of primary dislocation of the shoulder. Acta Orthop 
Scand 1969; 40(2):216-24. 

23. Kempf JF, Favard L, Bigliani L, Hovelius L, ImhoffA. First acute shoulder 
dislocation. Instructional course. SECEC. 

24. Kocher T. Eine neue reductionsmethode fur schulterverrenkung. Berl Klin 
Wochenschr 1870: 9:101-5. 

25. Kosnik J, Shamsa F, Raphael E, Huang R, Malachias Z, Georgiadis GM. 
Anesthetic methods for reduction of acute shoulder dislocations: a prospective 
randomized study comparing intraarticular lidocaine with intravenous analgesia and 
sedation. Am J Emerg Med 1999; 17(6):566-70. 

26. Kothari RU, Dronen SC. Prospective evaluation of the scapular manipulation 
technique in reducing anterior shoulder dislocations. Ann Emerg Med 1992; 
21(11): 1349-52. 

27. Kothari RU, Dronen SC. The scapular manipulation technique for the reduction of 
acute anterior shoulder dislocations. J Emerg Med 1990; 8(5):625-8. 

28. Kuah DE. An alternative slump reduction technique of anterior shoulder dislocations: 
a 3-year prospective study. Clin J Sport Med 2000; 10(3): 158-61. 

29. Lacey T, Crawford HB. Reduction of anterior dislocations on the shoulder by means 
of the Milch abduction technique. J Bone Joint Surg 1952; 34A: 108-9. 

30. Lippert FG 3rd. A modification of the gravity method of reducing anterior shoulder 
dislocations. Clin Orthop 1982; (165):259. 

31. Lippitt SB, Kennedy JP, Thompson TR. Intraarticular lidocaine versus intravenous 
analgesic in the reduction of dislocated shoulders. Orthop Trans 1991; 15:804. 

32. Manes HR. A new method of shoulder reduction in the elderly. Clin Orthop 1980; 
(147)200-2. 

33. Matthews DE, Roberts T. Intraarticular lidocaine versus intravenous analgesic for 
reduction of acute anterior shoulder dislocations. A prospective randomized study. Am 
J Sports Med 1995; 23(l):54-8. 

118 



Systemic review on reduction techniques of acute anterior shoulder dislocations 

34. Mattick A, Wyatt J P. From Hippocrates to the Eskimo - a history of techniques used 
to reduce anterior dislocation of the shoulder. J R Coll Surg Edinb 2000; 45(5):312-6. 

35. McMurry TB. Recurrent dislocation of shoulder (Proceedings). J Bone Joint Surg 
43B; 1961:402. 

36. McNair TJ. A clinical trial of the "hanging arm" reduction of dislocation of the 
shoulder. J R Coll Surg Edin 1957; 3:47-53. 

37. McNamara RM. Reductions of anterior shoulder dislocations by scapular 
manipulation. Ann Emerg Med. 1993; 22(7): 1140-4. 

38. Milch H. Treatment of dislocation of the shoulder. Surg. 1938; 3:732-4. 

39. Mirick MJ, Clinton JE, Ruiz E. External rotation method of shoulder dislocation 
reduction. JACEP 1979; 12:8(12):521-31. 

40. Nash J. The status of Kochers method of reducing recent anterior dislocation of the 
shoulder. J Bone Joint Surg, 1922; 535-44. 

41. Noordeen MH, Bacarese-Hamilton IH, Belham GJ, Kirwan EO. Anterior 
dislocation of the shoulder: a simple method of reduction. Injury 1992; 23(7):479-80. 

42. Orlinsky M, Shon S, Chiang C, Chan L, Carter P. Comparative study of intra
articular lidocaine and intravenous meperidine/diazepam for shoulder dislocations. 
J Emerg Med 2002; 22(3):241-5. 

43. Pagnani MJ, Warren RF. The history of anterior shoulder instability: Evolution of 
principles and treatment - Part I. Contemporary Orthopaedics, 1993; 27 (4):347-53. 

44. Parisien VM. Shoulder dislocation: An easier method of reduction. J Maine Med Asso 

1979; 70:102. 

45. Pick RY. Treatment of the dislocated shoulder. Clin Orthop. 1977; 123:76-7. 

46. Plummer D, Clinton J. The external rotation method for reduction of acute anterior 

shoulder dislocation. Emerg Med Clin North Am 1989; 7(1): 165-75. 

47. Poulsen SR. Reduction of acute shoulder dislocations using the Eskimo technique: a 

study of 23 consecutive cases. J Trauma 1988; 28(9): 1382-3. 

48. Riebel GD, McCabe JB. Anterior shoulder dislocation: a review of reduction 

techniques. Am J Emerg Med 1991; 9(2): 180-8. 

49. Rollinson PD. Reduction of shoulder dislocations by the hanging method. S Afr Med 

J 1988 23; 73(2):106-7. 

50. Royle G. Treatment of acute anterior dislocation of the shoulder. Br J Clin Pract 1973; 

27(11):403-4. 

51. Russell JA, Holmes EM 3rd, Keller DJ, Vargas JH 3rd. Reduction of acute 

anterior shoulder dislocations using the Milch technique: a study of ski injuries. 

J Trauma 1981; 21(9):802-4. 

52. Shackelford HL. Hydraulic stretcher reduction technique for anterior dislocation of 

the shoulder. W V Med J 1982; 78( 1 ):9. 

53. Stimson LA. An easy method of reducing dislocations of the shoulder and hip. 

Unknown. March 1900; 356-7. 

119 



Chapter 6 

54 . Suder PA, Mikkelsen JB, Hougaard K, Jensen PE. Reduction of traumatic primary 

anterior shoulder dislocations under local analgesia. Ugeskr Laeger 1995 19; 

157(25): 3625-9. 

55. Thakur AJ, Narayan R. Painless reduction of shoulder dislocation by Kocher's 

Method. J Bone Joint Surg Br 1990; 72-B:524. 

56. Uglow MG. Kocher's painless reduction of anterior dislocation of the shoulder: 

a prospective randomised trial. Injury 1998; 29(2): 135-7. 

57. Visser CPJ. Zenuwletsel bij schouderluxaties en proximate humerusfracturen. Thesis, 
Leiden. 1998. 

58. Waldron VD, Hazel D. Tips of the trade #37. Technique for reduction of shoulder 
dislocation. Orthop Rev 1991; 20(6):563-6. 

59. Waldron VD. Dislocated shoulder reduction: A simple method that is done without 
assistants. Orthop Rev 1982; 11:105-6. 

60. Wen DY. Current concepts in the treatment of anterior shoulder dislocations. Am J 
EmergMed 1999; 17(4):401-7. 

61. Westin CD, Gill EA, Noyes ME, Hubbard M. Anterior shoulder dislocation. A 
simple and rapid method for reduction. Am .1 Sports Med 1995; 23(3):369-71. 

62. White D. Dislocated shoulder: a simple method of reduction. Med J Aust 1976; 2:726-7. 
63. Yuen MC, Tung WK. The use of the Spaso technique in a patient with bilateral 

dislocations of shoulder. Am J Emerg Med 2001; 19(1 ):64-6. 

64. Yuen MC, Yap PG, Chan YT, Tung WK. An easy method to reduce anterior 
shoulder dislocation: the Spaso technique. Emerg Med J 2001; 18:370-2. 

65. Zahiri CA, Zahiri H, Tehrany F. Anterior shoulder dislocation reduction 
technique revisited. Orthopedics 1997; 20 (6):515-7. 

120 


