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ve Endobutton Tekniklerinin Karsilastiriimasi
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Abstract Orhan', Yalcin Turhan’, Mehmet
Aim: In this study, we aimed to retrospectively compare the long-term clinical and radiological outcomes Arican', Erdem Degirmenci', Ozan
obtained with the modified Bosworth technigue and Endobutton technique in surgical treatment of type Il Turhal?

acromioclavicular dislocations. ' Department of Orthopedics and
Materials and Methods: Thirty-two patients (26 males, 6 females) (mean age 37, range 15-78 years) were Traumatology, Faculty of Medicine,
treated surgically for acromioclavicular joint (ACJ) dislocation. All patients had type Il dislocation. Twenty- Duzce University

two patients had right ACJ dislocation and 10 patients had left ACJ dislocation. Of the dislocations, 18 oc- 2 Orthopedics and Traumatology Clinic,
curred due to falls; 9, sports injuries; and 5, traffic accidents. Of the patients, 18 were operated on with the Dtizce Atatlrk State Hospital

Endobutton technigue and 14 with the modified Endobutton technique. Patients were evaluated postoperati-
vely in terms of functional Constant, DASH, and VAS scores and radiologically with coracoclavicular distance
(CCD) assessment. The mean follow-up was 52 (37-66) months.

Results: The alignment of the acromioclavicular joint was normal in all patients. No joint degeneration was
observed in any patient. Shoulder movements were painless and complete in all patients. The mean postope-
rative 319, 12", and 24™ month Constant scores were found significantly higher for the Endobutton group than
for the modified Bosworth group (p=0.001). The mean postoperative 3 12", and 24" month DASH scores
were significantly lower for the Endobutton Group than for the modified Bosworth group (p=0.003). The
mean postoperative 39 121, and 24" month VAS scores were significantly lower for the Endobutton group
than for the modified Bosworth group (p=0.001). However, no statistically significant difference was found
between the mean preoperative and postoperative CCD values of the two groups (p=0.104).

Discussion and Conclusion: The Endobutton technique is a good alternative to the modified Bosworth
technigue in the surgical treatment of acromioclavicular dislocations.
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Amag: Bu calismada tip lll akromiyoklavikuler cikiklarin cerrahi tedavisinde modifiye Bosworth tekniginin ve
Endobutton tekniginin uzun dénem klinik ve radyolojik sonugclarini retrospektif olarak karsilastirmak amac-

lanmustir.

Gereg ve Yontemler: Otuz iki hasta (26 erkek, 6 kadin) (ortalama yas 37, dagilim 15-78 yil) akromiyoklavikuler

eklem (AKE) cikidl nedeniyle cerrahi yolla tedavi edildi. Tum hastalarda tip Il ¢ikik vardi. Yirmi iki hastada sag Received/Gelis : 16.06.2019
AKE c¢ikigl, 10 hastada sol AKE cikigi mevcuttu. Cikiklarin 18'i disme, 9'u spor yaralanmasi, 5'i trafik kazasi Accepted/Kabul: 19.09.2019

sonucunda meydana gelmisti. Hastalarin 18'i Endobutton teknigi, 14'0 ise modifiye Bosworth teknigi ile opere

. . . . . DOI: 10.21673/anadoluklin.636164
edildi. Hastalar ameliyat sonrasi fonksiyonel Constant, DASH ve VAS skorlari Uzerinden ve radyolojik olarak da

KKM (korakoklavikuler mesafe) élciimil ile degerlendirildi. Ortalama takip stiresi 52 (37-66) ay idi. Corresponding author/Yazisma yazari
Bulgular: Tum hastalarda akromiyoklavikiler eklem dizilimi normaldi. Hicbir hastada eklem dejenerasyonu Zekeriya Okan Karaduman
gortlmedi. Tum hastalarda omuz hareketleri agrisiz ve tamdi. Endobutton grubunun ortalama postoperatif Duzce Universitesi Tip Fakultesi, Ortopedi

ve Travmatoloji Anabilim Dali, Duzce, Turkey

3.,12. ve 24. ay Constant skorlar modifiye Bosworth grubununkilerden istatistiksel olarak anlamli sekilde yUk- ’ :
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sek bulundu (p=0,001). Endobutton grubunun ortalama postoperatif 3., 12. ve 24. ay DASH skorlari modifiye

Bosworth grubununkilerden istatistiksel olarak anlamli sekilde dustktt (p=0,003). Endobutton grubunun

ortalama postoperatif 3. 12. ve 24. ay VAS skorlari modifiye Bosworth grubununkilerden istatistiksel olarak ORCID

anlamli sekilde dustiktt (p=0,001). iki grubun preoperatif ve postoperatif KKM ortalamalari arasinda ise ista- Zekeriya Okan Karaduman: 0000-0002-6719-3666

tistiksel olarak anlamli fark gozlenmedi (p=0,104). @Ern?Lhr?gnogggooggé;ﬁoo;ﬁge

Tartisma ve Sonug: Endobutton teknigi akromiyoklavikiler ¢ikiklarin cerrahi tedavisinde modifiye Bosworth Mehmet Arican: 0000-0002-0649-2339
teknigine karsl iyi bir alternatiftir. Erdem Degirmenci: 0000-0002-7988-4261
Anahtar Sézciikler: akromiyoklavikuler ¢ikik; Endobutton teknigi; modifiye Bosworth teknigi Ozan Turhal: 0000-0002-1514-5574
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INTRODUCTION

Acromioclavicular dislocations (ACD) constitute 12%
of all shoulder dislocations (1). Acromioclavicular
joint (ACJ) is one of the most important stabilizers
of the shoulder and has crucial functions in shoulder
and arm movements (1). ACDs are frequently seen
after sports injuries (2) and five times more common
in men (3). The ACJ is generally stabilized by two
ligaments: acromioclavicular ligaments, which are re-
sponsible for horizontal stability, and coracoclavicular
ligaments, responsible for vertical stability (4,5). Tossy
and Allman classified ACDs as type I, II, and III dis-
locations (6,7). Rockwood updated this classification
in 1984 by adding the types IV, V, and VI (8). Type
I and II dislocations are treated conservatively (3).
In type III dislocations, coracoclavicular ligaments
are also torn. Although there is no generally accept-
ed treatment for type III dislocations, surgical treat-
ment is mostly applied in young and active patients
with physically demanding jobs (9). The aim of this
study was to retrospectively evaluate the radiological
and functional outcomes in patients with type III AC]J
dislocations fixed using the Endobutton and modified
Bosworth techniques.

I
MATERIALS AND METHODS

This study was approved (2019/220) by the Research
Ethics Committee of the Duzce University Faculty of

Medicine and was conducted in accordance with the
principles of the Declaration of Helsinki. A total of 32
patients (26 males, 6 females; mean age 37, range 15—
78 years) who underwent surgical treatment for ACJ
dislocation between 2010 and 2016 were evaluated.
The study included patients with radiologically di-
agnosed Rockwood type IIT acute AC] dislocations and
an injury duration of <3 weeks. Patients with previous
shoulder injuries or shoulder surgery were excluded.
There were no additional pathologies. The injury
was on the right side in 22 patients and on the left side
in 10 patients. The cause of dislocation was falls in 18
patients, sports injuries in 9 patients, and traffic ac-
cidents in 5 patients. Eighteen patients were operated
on with the Endobutton technique (ZipTighFixation
Device, Biomet, Warsaw, IN) and 14 patients with the
modified Bosworth technique. The mean follow-up

period was 52 (range 37-66) months. Functional eval-
uation was performed using Constant, Disability of
Arm, Shoulder and Hand (DASH), and Visual Analog
Scale (VAS) scores pre- and postoperatively. In the ra-
diological evaluation, the vertical distance between the
anteroinferior border of the clavicle and the superior
border of the coracoid projection (coracoclavicular
distance) was compared on preoperative anteroposte-
rior X-ray (AP X-ray).

Surgical procedure

A 3-cm transverse incision was made from the ACJ
to the clavicle while the patient was in a semi-supine
position under general anesthesia. The ACJ was placed
in its anatomical position using a Kirschner wire (K-
wire). In the modified Bosworth technique, the K-wire
was first passed through the clavicle and coracoid. It
was then drilled using a 4.5-mm cannulated drill. The
ACE was fixed using a semi-grooved spongious screw
and washer of appropriate length (Figure 1 A-B).
The position of the screw and joint was checked via
scopy, and the K-wire was withdrawn. In the Endo-
button technique, after the joint was reduced, a 2.4-
mm guide wire was passed through the clavicle and
the chorocoid. The clavicle and chorocoid were then
drilled using a 4.5-mm cannulated drill. The Endo-
button (ZipTighFixation Device, Biomet) was placed
under the chorocoid using a cannulated pusher and
checked via scopy. It was brought to the appropri-
ate tension to ensure anatomic reduction of the joint
(Figure 2 A-B). A shoulder-arm strap was used for 3
weeks by the patients. Postoperatively, pendular exer-
cise was started for all patients on the first day. Passive
and active exercises were started after 3 weeks. Postop-
eratively, the patients were allowed to use their upper
extremities to meet their daily needs.

Statistical analysis

Statistical analysis was performed using the NCSS
(Number Cruncher Statistical System) 2007 software
(Utah, USA). In addition to descriptive statistics
(mean, standard deviation, median, and interquartile
range), the Shapiro-Wilk normality test was used to
check the distribution of variables. One-way analysis
of variance (ANOVA) was performed for comparison
of normally distributed variables over time, and the
Newman-Keuls multiple comparison test was used
for subgroup comparisons. The independent samples
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Table 1. General patient characteristics

Surgical technique Modified Bosworth group Endobutton group P
Age 45.36+16.35 37.44+14.95 0.164*
Male 12 %85.71 14 %77.78
Sex 0.568+
Female 2 %1.29 4 %22.22
Follow-up (months) 41.14+4.31 54.89+5.78 0.0001*
* The independent samples t-test
+ chi-square test
Table 2. The preoperative and postoperative Constant, DASH, VAS, and CCD scores
Modified Bosworth group Endobutton group P*
Preoperative 50.50+4.74 53.72+5.11 0.078
Postoperative 3™ month 58.50+2.68 68.39+3.68 0.001
Constant score Postoperative 12 month 68.14+3.48 83.17+4.11 0.001
Postoperative 24" month 82.57+4.97 92.67+2.93 0.001
p¥ 0.001 0.001
Preoperative 118.5749.65 115.17+5.56 0.219
Postoperative 3* month 102.86+5.38 96.28+5.93 0.003
DASH Postoperative 12" month 87.86%5.43 72.17+7.33 0.001
Postoperative 24" month 43.93+3.27 35.78+2.65 0.001
p¥ 0.001 0.001
Preoperative 88.57£2.95 87.11+2.85 0.167
Postoperative 3" month 79.14+3.04 72.61£2.50 0.001
VAS Postoperative 12™ month 63.93+4.89 45.78+9.21 0.001
Postoperative 24" month 36.50+4.69 20.11+4.55 0.001
p¥ 0.001 0.001
Preoperative 20.36%2.90 22.06+2.80 0.104
Postoperative 3" month 9.07+£1.07 10.78+0.88 0.001
CCD Postoperative 12" month 9.57+1.09 11.44+1.04 0.001
Postoperative 24" month 10.79£1.53 12.17£1.58 0.019
p¥ 0.001 0.001

} Paired one-way ANOVA
* The independent samples t-test

t-test and the Mann Whitney U test were used for pair-
wise comparison of normally distributed groups and
non-normally distributed variables, respectively. Chi-
square test was used for the comparison of qualitative
data. p<0.05 was considered statistically significant.

I
RESULTS

Of all participants, 75% were male and 25% were fe-

male. Sex distribution of the groups was homogeneous
(p=0.476). The mean participant age was 45.36£16.35
(18-67) years in the modified Bosworth group and
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37.44+14.95 (15-78) years in the Endobutton group.
There was no significant difference between the groups
in terms of mean age and sex distribution (p>0.05).
The mean follow-up period was significantly longer
for the Endobutton group than for the modified Bos-
worth group (p=0.001). The general patient character-
istics are summarized in Table 1.

The AC] alignment was normal in all patients.
Joint degeneration was not observed in any patient,
and shoulder movements were painless and complete
in all patients. The DASH, Constant, VAS, and CCD
scores obtained at the last follow-up examination were
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compared with the preoperative values. This function-
al evaluation is summarized in Table 2.

The difference between the preoperative and
postoperative DASH scores was significant in both
of the Endobutton and modified Bosworth groups
(p=0.001). The difference between the preoperative
and postoperative Constant scores was also significant
in both groups (p=0.001). The VAS scores were signifi-
cantly lower in the postoperative period than in the
preoperative period (p=0.001). The mean Constant
scores of the Endobutton group in the postoperative
39, 12, and 24" months were significantly higher
than those of the modified Bosworth group (p=0.001).
The mean DASH scores of the Endobutton group in
the postoperative 3™, 12, and 24™ months were sig-
nificantly lower than those of the modified Bosworth
group (p=0.003). The mean VAS scores of the Endobut-
ton group in the postoperative 3%, 12, and 24" months
were significantly lower than those of the modified
Bosworth group (p=0.0001). There was no significant
difference between the mean preoperative and postop-
erative CCD scores in both groups (p=0.104).

Radiographically, the ACJ alignment was normal
in all patients. None of the patients had joint degen-
eration or significant ossification. Cosmetically, none
of the patients had poor scar tissue, and the ACJ was
not apparent. Shoulder movements were painless and
complete in all patients. None of the patients had to
change their jobs or cease their sports activity.

I
DISCUSSION AND CONCLUSION
In this study, we evaluated the clinical outcomes of

two different fixation methods used in the treatment
of type IIT ACJ dislocations. After a mean follow-up of
52 months, successful and significant functional im-
provements were recorded in all patients, compared
with the preoperative period. No complication devel-
oped in any patient, and no patient had to be re-oper-
ated on due to AC]J dislocation. The fact that postop-
erative movement restriction in the shoulder joint did
not develop in any patient supports the argument that
both treatment methods can be safely used in patients
with type III ACJ dislocations.

Studies have shown that conservative treatment
provides similar outcomes in terms of muscle strength,

Figure 1. Modified Bosworth technique (A) preoperative and (B)

postoperative X-ray.

pain level, range of motion, and functionality, but it
does not have any superiority over surgical treatment
(10). In a meta-analysis investigating the outcomes
of surgical and conservative treatment of Rockwood
type III ACJ dislocations, muscle strength, pain level,
throwing capacity, and arthrosis development inci-
dence were the same between the conservative and
surgical treatments, but cosmetic outcomes were poor
with conservative treatment (11). A study evaluating
26 patients who underwent conservative and surgi-
cal treatment for type III ACJ dislocation found that
conservative treatment was advantageous in terms of
returning to work, returning to sports, and immobi-
lization time, whereas surgical treatment was advan-
tageous in terms of full return to work, causing no
pain, subjective pain perception of the patient, joint
range of motion, functional limitation, cosmetics, and
long-term satisfaction (12). We preferred using surgi-
cal methods for our patients because our aim was to
restore the pre-injury anatomy of the ACJ (13), and no
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i
Figure 2. Endobutton technique (A) preoperative and (B) postopera-
tive X-ray.

study in the literature has demonstrated any superior-
ity of conservative treatment over surgical treatment.
Many surgical procedures have been described to
treat AC] dislocations (14), which are in general cat-
egorized in two groups: primary repair of the coraco-
clavicular ligament, and reconstruction of the coraco-
clavicular ligament (2). Through these techniques, the
fixation of the ACJ is performed using a screw, K-wire,
or plate. However, infection, ACJ arthritis, or implant
failure or migration may develop in association with
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these techniques (3-5). Coracoclavicular stabilization
can be performed using screws, synthetic materials, or
cerclage wires. In anatomic ACJ reconstructions per-
formed using various grafts, the robustness is associ-
ated with the graft used (8). Coracoclavicular stabiliza-
tion using lag screws was described by Bosworth in the
1940s. The original technique did not include ligament
repair or reconstruction. In the 1990s, Rockwood and
Young proposed ligament repair in acute cases and
ligament reconstruction in chronic cases by using the
Bosworth screw (1). The mechanical performance of
the coracoclavicular screw is closest to the mechanical
performance of the original ligament. The strength of
the coracoclavicular screw is 80% greater than that of
the original ligament if it is passed through two corti-
ces and half the strength of the original ligament if it is
passed through a single cortex (15). This demonstrates
the importance of correct placement of the screw (16).
In our patients, the screws were applied through two
cortices (double cortex). After screw application, the
appropriateness of the fixation was evaluated on scopy
in each patient.

The most common complication of the modified
Bosworth technique is the loosening of the screw and
re-dislocation of the joint (17). Previous studies have
reported that 8.8% of patients treated using the Bos-
worth technique develop subluxation (18). In our study,
subluxation did not develop in any patient. Despite its
biomechanical advantages, screw loosening, infection,
and irritation under the screw head have been reported
in patients with coracoclavicular screw fixation (19). No
infection or irritation was observed in our patients. A
limitation of the modified Bosworth technique is the
need for a secondary intervention for screw removal.
The balance between the early removal of the screw to
prevent breakage and the risk of recurrent deformity
should be carefully established; otherwise, the defor-
mity recurs, which has been reported to occur at a
high rate of 35%. A general recommendation is to re-
move the screw at 8 weeks (20). In all of our patients,
the screws were removed under local anesthesia at the
8™ postoperative week, and no screw fractures were ob-
served. Accordingly, fixation using spongious screws in
the surgical treatment of ACJ dislocations is an effective
method for achieving adequate shoulder function with
a low complication rate and low ACJ arthritis rate.
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In conclusion, we found that both surgical tech-
niques were reliable in the treatment of type IIT ACJ]
dislocations, but the outcomes with the easy-to-per-
form Endobutton technique that does not require sec-
ondary surgery (9) were better in terms of functional-
ity and pain level. We also believe that the Endobutton
technique is a better surgical option than the Bosworth
screw-fixation method because it is associated with
lower wound infection rates in the late postoperative
period.
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