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Abstract

Introduction. A shoulder joint is the most often dislocated joint in a human body, with a great tendency to recurrences. How to prevent redislocations? It’s 
still an actual and clinically important problem. 
Aim. The aim of this study was to analyse the efficacy of primary treatments for first-time shoulder dislocations in the entire population of Poland with 
regard to age and gender.
Material and methods. We carried out a retrospective study. The duration of the follow-up ranged from 2.5 to 3.5 years. The population at risk was the 
entire population of Poland in the year 2012. National Health Fund data base was used for extraction of the study group by identifying patients who were 
coded first-time shoulder dislocations in 2012. The next step was to assign each participant procedures associated with shoulder dislocations. The study 
group ultimately comprised 13 777 patients; 5 297 (38.45%) women and 8 480 (61.55%) men who underwent a closed reduction or a surgical treatment 
following the first-time shoulder dislocation.
Results. The study group included 1 572 patients (11.41%) who had a recurrence; 392 women (24.94%) and 1 180 men (75.06%). The highest recurrence rate 
was noted among males (39.95%) in the second decade of life following a closed reduction of the shoulder dislocation. The significantly lowest recurrence 
rate was noted among males in the second and third decade of life after an operative treatment. There were no statistically significant differences in that 
respect among females.
Conclusions. Indications for a primary surgical treatment of first-time shoulder dislocations comprise the male gender and age 10-29 years. Women should 
undergo a closed reduction as the primary intervention regardless of their age.

Key words: shoulder joint, shoulder dislocation, recurrence.

Streszczenie

Wstęp. Staw ramienny jest najczęściej zwichającym się stawem w organizmie człowieka, często po pierwszym zwichnięciu dochodzi do nawrotu(ów). Jak 
zapobiegać nawrotom? To wciąż aktualny i klinicznie istotny problem.
Cel. Celem pracy była analiza skuteczności pierwotnego leczenia chorych z pierwszorazowym zwichnięciem stawu ramiennego w całej populacji Polski, z 
uwzględnieniem podziału na wiek i płeć.
Materiał i metody. Badanie miało charakter retrospektywny. Czas obserwacji wynosił od 2.5 do 3.5 lat. Badaniem objęto całą populację Polski w 2012 
roku. Chorych z rozpoznanym pierwszorazowym zwichnięciem stawu ramiennego zidentyfikowano, wykorzystując bazę danych Narodowego Funduszu 
Zdrowia. Następnie przyporządkowano chorym procedury medyczne, które zastosowano w leczeniu pierwszorazowego, pourazowego zwichnięcia stawu 
ramiennego. Ostatecznie zidentyfikowano 13 777 chorych; 5 297 (38.45%) kobiet i 8 480 (61.55%) mężczyzn, u których odnotowano pierwszorazowe zwich-
nięcie w 2012 roku i zastosowano procedury lecznicze podczas pierwszego pobytu w szpitalu.
Wyniki. Grupę badana stanowiło 1 572 (11.41%) chorych z, u których stwierdzono nawrót(ty); 392 kobiet (24.94%) i 1 180 mężczyzn (75.06%). Najwięk-
szy odsetek nawrotów odnotowano wśród mężczyzn (39.95%) w drugiej dekadzie życia, po zastosowaniu zamkniętej repozycji, jednocześnie wykazano 
istotnie mniejszy odsetek nawrotów wśród mężczyzn w drugiej i trzeciej dekadzie życia po wdrożeniu leczenia operacyjnego. Podobnych zależności nie 
odnotowano w grupie kobiet.
Wnioski. Pierwotne leczenie operacyjne po pierwszorazowym zwichnięciu stawu ramiennego powinno być brane pod uwagę w grupie mężczyzn, w prze-
dziale wieku 10-29 lat. Wśród kobiet w pierwszej kolejności powinna być rozważona zamknięta repozycja zwichnięcia.

Słowa kluczowe: staw ramienny, zwichnięcie, nawrót.
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Introduction

According to the literature data, the recurrence rate following 
the first-time traumatic shoulder joint dislocation, depending 
on age, may reach as high as almost 100% [1-4]. The utility 
of specific surgical techniques in the treatment of a shoulder 
joint instability is well documented [5- 9]. However, there is 
still lack of unequivocal and universally accepted guidelines 
regarding the management of patients following first-time 
shoulder dislocations. Thus, it remains an open question 
who should undergo a surgery and when. The most relevant 
studies have been limited to selected high-risk groups, specific 
surgical techniques or only the closed reduction management 
[4, 10, 11]. To our knowledge, the literature does not include 
studies covering the entire population of a country or region 
to analyse the utility of specific treatment approaches with 
regard to non-modifiable population-related factors such 
as age and gender on the basis of metadata. We believe that 
such data may facilitate treatment decisions in patients with 
first-time shoulder dislocations and avoid the implications of 
recurrence(s): the limitation of activity, absence from work, 
treatment costs. We set out to estimate the utility of specific 
treatments on the basis of metadata for the entire population 
of Poland. In our view, this is a valuable approach because it 
can translate directly into decisions on treatment selection 
after primary shoulder dislocation, with a potential to limit 
the number of recurrences and generate tangible medical and 
socioeconomic benefits. 

Aim

The purpose of this study was to analyse the efficacy of 
primary treatment for first-time shoulder dislocation in the 
entire population of Poland with regard to age and gender.

Methods

We carried out a retrospective study. The design and 
compatibility of the study with Polish and international 
law were accepted by the Institutional Ethics Committee at 
the District Hospital of Orthopedics and Trauma Surgery, 
Piekary Slaskie. Each patient was assigned a unique identifier 
in the form of a unique sequence of digits. 

The study population was the entire population of Poland 
in the year 2012 (n = 38 533 299, including 19 883 965 (51.6%) 
females and 18 649 334 (48.4%) males). The duration of the 
follow-up ranged from 2.5 to 3.5 years. Basic demographic data 
were obtained from the official website of the governmental 
agency Central Statistical Office of Poland (GUS)[12].

The study group was formed on the basis of data in gained 
by the National Health Fund in the form of disease symbols 

according to the International Statistical Classification of 
Diseases and Related Health Problems (ICD 10) and the 
International Classification System For Surgical, Diagnostic 
And Therapeutic Procedure (ICD 9) [13,14, 15]. The ICD 
10-compliant disease codes in the National Health Fund data 
base were used for the initial extraction of the study group 
by identifying patients who were diagnosed and coded as 
“shoulder joint dislocations” (S43.0) in 2012 [14]. In order to 
minimise the risk of an error concerning including patients 
with previously diagnosed shoulder dislocations, National 
Health Fund data related to the study group members 
for 2010 and 2011 were analysed to find out whether the 
study group members had been operated on or diagnosed 
and coded as having shoulder dislocations. Patients with 
duplicate diagnoses of S43.0, i.e. records sharing the same ID 
for whom this diagnosis was reported between 01 Jan 2010 
and 31 Dec 2011, were excluded from the study.

The next step was to assign each participant codes of ICD 
9 procedures associated with the ICD 10 diagnosis of S43.0 
during the same hospital stay in 2012. This served to extract 
the data permitting the formation of the final study group of 
patients with first-time shoulder dislocations who received 
a closed reduction or a surgical treatment immediately after 
the dislocation event. 

Inclusion criteria
– patients with diagnosis of S43.0 coded in the year 2012 

[14],
– patients who had the following medical procedures 

performed in 2012: 81.82, 80.21 or 79.71 [15],
– a combination of the procedure 80.21 with the procedures 

78.071 and/or 78.072 [15],
– a combination of the procedure 81.82 with the procedures 

78.071 and/or 78.072 [15],
– no records of the ICD 10 diagnoses S43.0 and M24.4 or 

ICD 9 procedures 81.82 80.21, 78.071 or 78.072 in the 
preceding two years (2010 and 2011) [15],

– patients were residents of Poland.

Exclusion criteria:
– failure to meet the inclusion criteria.
On the basis of the inclusion and exclusion criteria, the study 
group ultimately comprised 13 777 patients, including 5 297 
(38.45%) women and 8 480 (61.55%) men who underwent a 
closed reduction or a surgical treatment following the first-
time shoulder dislocation in 2012 year, (immediately after 
the diagnosis of dislocation – during one stay in the hospital).
All patients underwent therapeutic procedures which were 
subsequently coded. On this basis, patients were divided into 
three homogeneous groups (G1-G3) with regard to the type 
of a treatment according to the ICD 9 and further subdivided 
according to age and gender. The leading criterion was the 
type of a treatment. 
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– Group G1 comprised patients who underwent surgery 
with a simultaneous reconstruction treatment, i.e. 
procedures 80.21 and 78.071 or 78.072, 81.82, or 81.82 
and 78.071 or 78.072 [15];

– Group G2 comprised those patients who underwent (and 
were so coded) only arthroscopy (80.21) [15];

– Group G3 comprised patients who underwent a 
dislocation reduction treatment (79.71) [15].

Data on the number of patients in each group, broken down 
for age and gender, are presented in Table 1.

interval for the calculated fraction coefficient was greater 
than 0.1 were excluded from further analyses. 

For the remaining groups, we set out to identify any 
significant differences in the treatment outcomes. To this 
end, we determined, also for the designated age ranges and 
genders:
– the rate of recurrence for the entire group;
– whether the rate of recurrence for the entire group was 

significantly different for males vs. females;
– whether the number of recurrences among patients 

under and over 40 years of age was significantly different 
depending on whether they underwent a surgical vs. 
closed reduction;

– whether the number of recurrences in particular age 
ranges, further subdivided by gender, was significantly 
different with regard to the treatment procedures used.

Statistical analysis

Excel 2016 software was used to collate data and generate 
charts. Histograms of patients’ ages at the time of the first 
dislocation showed that, despite the large sample sizes, the 
distributions were considerably different from the normal 
distribution. Accordingly, the non-parametric Mann-
Whitney U test was used to confirm gender-related differences. 
For the same reason, medians are provided alongside mean 
values. The non-parametric Kruskal-Wallis test was used to 
detect any differences in outcomes between groups within 
the study’s time frame. For the established fraction ratio, 
binominal proportion intervals were calculated. Because of 
its good properties, even for a small number of trials, Wilson’s 
score has been used. The Statistica 10.0 software (STATSOFT, 
Tulsa, OK, USA) was used in all above analyses. Statistical 
significance was accepted at p < 0.05.
Results: The study group included 1,572 patients (11.41%) who 
had a recurrence, including 392 women (24.94%) and 1,180 
men (75.06%). Recurrences were shown to be significantly 
more frequent among men (p<0.000). Considering the 
procedures performed at individual age ranges, the highest 
recurrence rate was noted among males (39.95%) in the 
second decade of life following a closed reduction of the 
shoulder joint. The detailed data on recurrences for the entire 
study group and age and gender subgroups with confidence 
intervals may be found in Table 2.

The analysis of the outcomes of different procedures in 
relation to the entire study group also showed a significantly 
lower rate of recurrences in G1 and G2 subgroups (p = 0.0039 
and p = 0.017, respectively) as compared to G3. Similar 
results were obtained for the male gender, with significantly 
superior outcomes in G1 and G2 subgroups over G3 (p = 
0.00026 and p = 0.019, respectively), Fig. 1. 

Age ranges
(years)

Gender
G1 
(n)

G2 
(n)

G3 
(n)

Total 
(n)

0- 9 F 1 1 38 40

M 1 0 34 35

M+F 2 1 72 75

10-19 F 13 18 67 98

M 25 24 438 487

M+F 38 42 505 585

20-29 F 21 58 105 184

M 126 81 1239 1446

M+F 147 139 1344 1630

30-39 F 31 83 160 274

M 93 107 827 1027

M+F 124 190 987 1301

40-49 F 99 196 199 494

M 178 182 742 1102

M+F 277 378 941 1596

50-59 F 250 436 528 1214

M 383 382 1253 2018

M+F 633 818 1781 3232

60-69 F 172 212 812 1196

M 195 214 1125 1534

M+F 367 426 1937 2730

70-79 F 49 79 948 1076

M 44 44 553 641

M+F 93 123 1501 1717

≥80 F 5 18 698 721

M 9 1 180 190

M+F 14 19 878 911
 Total 1 695 2 136 9 946 13 777

Table 1. Number of patients in established groups by age and gender

The data were then analysed to detect statistical differences 
in the utility of the three methods between individual groups. 

In order to analyse the treatment failure rate, confidence 
intervals were calculated (CI) for some groups with fraction 
coefficients greater than 0.1 for all age groups with regard to 
gender to minimise the risk of errors related to the insufficient 
sample size. Those patient groups for whom the confidence 
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0.0017, respectively) vs G3. No significant differences were 
demonstrated in the group of patients over 40 years of age. 
The analysis of the association between the type of a procedure 
and the risk of recurrence by age and gender revealed that the 
significantly lowest recurrence rate was noted among males 
in the third decade of life from groups G1 (p = 0.000045) and 
G2 (p = 0.0036), with similar results obtained for those in the 
second decade of life (G1 at p = 0.002, G2 at p = 0.029). 

There were no statistically significant differences in this 
regard in the group of females. However, among patients 
below 40 years of age, the procedures performed in groups 
G1 and G2 produced significantly better results than those 
associated with group G3 (p = 0.000002 and p = 0.000005, 
respectively). No significant differences were seen among 
women again here, with men registering significantly better 
outcomes in groups G1 and G2 (p = 0.000003 and p = 

Age  
ranges
(years)

Gender G1 
% (95%CI) 

G2 
% (95%CI)

G3 
% (95%CI)

Total 
% (95%CI)

0-9 F 0.00 (0.00-79.35) 0.00 (0.00-79.35) 2.63 (0.47-13.49) 2.50 (0.44-12.88)

M 0.00 (0.00-79.35) 0.00 (0.00-0.00) 0.00 (0.00-10.15) 0.00 (0.00-9.89)

F+M 0.00 (0.00-65.76) 0.00 (0.00-79.35) 1.39 (0.25-7.46) 1.33 (0.24-7.17) 

10-19 F 7.69 (1.37-33.31) 11.11 (3.10-32.80) 26.87 (17.72-38.52) 21.43 (14.46-30.55)

M 4.00 (0.71-19.54) 16.67 (6.68-35.85) 39.95 (35.47-44.61) 36.96 (32.79-41.33)

F+M 5.26 (1.46-17.29) 
 

14.29 (6.72-27.84) 38.22 (34.08-42.53) 34.36 (30.62-38.30) 

20-29 F 4.76 (0.85-22.67) 3.45 (0.95-11.73) 24.76 (17.49-33.81) 15.76 (11.20-21.72)

M 4.76 (2.20-10.00) 13.58 (7.76-22.70) 26.63 (24.25-29.17) 24.00 (21.87-26.27)

F+M 4.76 (2.33-9.50) 
 

9.35 (5.55-15.34) 26.49 (24.20-28.91) 23.07 (21.09-25.17) 

30-39 F 16.13 (7.09-32.63) 7.23 (3.36-14.89) 13.75 (9.26-19.94) 12.04 (8.71-16.43)

M 8.60 (4.42-16.07) 7.48 (3.84-14.06) 15.72 (13.40-18.36) 14.22 (12.21-16.49)

F+M 10.48 (6.23-17.11) 
 

7.37 (4.44-11.99) 15.40 (13.28-17.79) 13.76 (11.99-15.74) 

40-49 F 9.09 (4.86-16.38) 12.24 (8.37-17.57) 11.56 (7.83-16.75) 11.34 (8.83-14.44)

M 8.43 (5.17-13.44) 7.14 (4.22-11.84) 12.13 (9.97-14.68) 10.71 (9.02-12.67)

F+M 8.66 (5.89-12.57) 
 

9.79 (7.19-13.20) 12.01 (10.08-14.24) 10.90 (9.47-12.53) 

50-59 F 9.60 (6.54-13.89) 7.11 (5.05-9.92) 8.90 (6.76-11.64) 8.40 (6.97-10.10)

M 9.14 (6.64-12.44) 10.73 (8.01-14.24) 11.65 (9.99-13.55) 11.00 (9.71-12.44)

F+M 9.32 (7.29-11.84) 
 

8.80 (7.05-10.94) 10.84 (9.48-12.37) 10.02 (9.04-11.11) 

60-69 F 3.49 (1.61-7.40) 5.66 (3.27-9.63) 6.90 (5.35-8.85) 6.19 (4.96-7.70)

M 7.69 (4.72-12.30) 11.21 (7.65-16.14) 7.38 (5.99-9.05) 7.95 (6.70-9.41)

F+M 5.72 (3.77-8.59) 
 

8.45 (6.17-11.48) 7.18 (6.11-8.41) 7.18 (6.27-8.21) 

70-79 F 2.04 (0.36-10.69) 6.33 (2.73-13.97) 4.54 (3.38-6.05) 4.55 (3.46-5.97)

M 6.82 (2.35-18.23) 11.36 (4.95-23.98) 5.42 (3.83-7.64) 5.93 (4.35-8.03)

F+M 4.30 (1.69-10.54) 
 

8.13 (4.48-14.32) 4.86 (3.89-6.07) 5.07 (4.13-6.21) 

≥80 F 0.00 (0.00-43.45) 0.00 (0.00-17.59) 3.87 (2.67-5.57) 3.74 (2.59-5.39)

M 11.11 (1.99-43.50) 0.00 (0.00-79.35) 3.33 (1.54-7.08) 3.68 (1.80-7.41)

F+M 7.14 (1.27-31.47) 0.00 (0.00-16.82) 3.76 (2.69-5.23) 3.73 (2.68-5.17) 

Total 7.73 (6.55-9.10) 8.80 (7.67-10.08) 12.60 (11.96-13.26) 11.41 (10.89-11.95)

Table 2. Recurrence rates after particular procedures by age and gender



Chir. Narzadow Ruchu Ortop. Pol., 2018; 83(2) 73-78

77
© Polskie Towarzystwo Ortopedyczne i Traumatologiczne 

Chirurgia Narządów Ruchu i Ortopedia Polska / Polish Orthopaedics and Traumatology

Karol Szyluk et al.: Evaluation of the influence of the primary treatment on recurrences after the first-time traumatic shoulder dislocation

REVIEW PAPER

Discussion

Who should undergo surgery following a first-time 
dislocation of the shoulder joint and when? These questions 
are still relevant today. Traditional approaches involve a 
closed reduction and a temporary immobilisation of the 
limb, even though most papers report high recurrence rates, 
particularly in high-risk groups, including 56% in Robinson 
(age 15-35 y.o.) and 75% in Bottoni (18-26 y.o.) [4, 16]. Some 
authors, including Itoi, report excellent outcomes of closed 
reduction management if the limb following reduction is 
immobilised in external rotation (0% of recurrences in Itoi, 
6% in Taskoparan) [17, 18]; however, other authors have not 
confirmed these reports (25% in Liawaag, 64% in Tanaka 
after closed reduction of dislocation and immobilisation 
in external rotation) [19,20]. There is greater agreement 
regarding the superiority of surgical management over 
closed reduction, especially in the 2nd and 3rd decade of 

life: Larrain notes a recurrence rate of 4% following operative 
treatment vs. 94.5% following closed reduction management, 
with Bottoni providing similar results (11% vs. 75%) and 
other authors confirming this tendency [4, 10]. At the same 
time, the literature does not clearly specify an algorithm 
for the therapeutic management of patients with first-time 
dislocations of the shoulder joint. Such doubts constitute 
good grounds for discussion and provide a rationale for 
continuing studies of this problem. To our knowledge, no 
relevant published work has ever targeted such a large sample 
involving the entire population of a country to compare 
therapeutic approaches. Most papers to date have also used 
age, gender and lifestyle as direct or indirect exclusion criteria 
[8, 9, 10]. Our intention was to analyse direct data in order to 
determine who should be operated on following the first-in-
life episode of a shoulder dislocation. 

The analysis of the treatment outcomes revealed 
significantly better outcomes of surgical treatment in 

Fig. 1. Recurrence rate in the whole study group and among males and females, including the division into a closed reduction and a surgical treatment 
method.
Legend: G1-Group1, G2-Group2, G3-Group3
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patients under 40 years of age (groups G1 and G2 vs. group 
G3, at p = 0.000002 and p = 0.000005, respectively). The 
risk of recurrence was also significantly higher in patients 
under 40 years of age. Also of importance is the finding of 
no statistical superiority of surgical vs. closed reduction of 
shoulder dislocations in women across all age ranges. These 
results point to the conclusion that surgery following a first-
time shoulder joint dislocation should be primarily considered 
in male patients under 40 years of age, which is also confirmed 
by reports from other authors [21, 22]. In women, a first-
time shoulder dislocation should be managed traditionally 
(closed reduction). The more detailed analysis of the treatment 
outcomes in particular age ranges and genders revealed that 
the most significant determinant of a positive outcome was the 
use of a surgical treatment in males in their 2nd and 3rd decade 
of life. No such statistical relationship was noted with regard to 
women across all age ranges. The analysis of the recurrence 
rates following a closed reduction of the shoulder joint (group 
G3) utilising an acceptable confidence interval of 0.1 at p < 
0.05 found the most stable and reliable treatment outcomes 
among patients >40 years of age. The analysis of the correlation 
between the type of a treatment and the positive outcome, i.e. 
no recurrences, in individual age ranges and genders failed to 
reveal any differences in recurrence rates among women for 
the three treatment groups across all age ranges. The treatment 
outcomes and results of statistical analysis thus show that there 
is no rationale for operating on a female patient following a 
first-ever traumatic shoulder dislocation event. 

The authors realise that these results may be affected by 
certain limitations. First, it was not possible to collect data on 
the duration and manner of the immobilisation in patients 
managed with a closed reduction. Surgery data (patient 
positioning, type and number of implants, etc.), information 
about intra-articular injuries, were also not available. Finally, 
not all Polish citizens are covered by medical insurance and 
some may have ignored the injury and so their data were not 
recorded in the NFZ database. However, even despite those 
limitations, the methodology and size of the study group 
permits reliably documented conclusions. We would like to 
emphasize that once again, each case should be considered 
individually, and the presented results in the current work 
shed light on the whole problem – and indicate the groups of 
patients in the population scale in which the given treatment 
method prevents recurrences.

Conclusions

In view of the results obtained in the study group, indications 
for primary surgical treatment of first-time shoulder 
dislocation comprise the male gender and age 10-29 years. 
Women should undergo a closed reduction as the primary 
intervention regardless of age.
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