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Abstract

Introduction: Acromioclavicular (AC) joint dislocation is a common
shoulder injury, particularly among athletes and individuals engaged in
physical labor. The injury often requires surgical intervention to restore
joint stability and function. Two popular surgical options are the use of
biological grafts and synthetic materials such as Fiber Wire for AC joint
reconstruction. This comparative study aims to evaluate the efficacy,
safety, and functional outcomes of biological grafts versus fiber wire in the
treatment of AC joint dislocations.

Materials and Methods: This study included a sample of 32 patients
diagnosed with AC joint dislocation, divided into two groups: those
treated with biological grafts and those treated with fiber wire. Patients
were randomly assigned to each group and followed for a period of 12
months post-surgery. Clinical evaluations were performed using the
Constant-Murley Score. Radiographic assessments were conducted to
measure joint stability and alignment. Complications, such as infections
and redislocations, were recorded.

Results: The study found that patients treated with biological grafts
demonstrated slightly better joint stability and fewer complications
compared to those treated with fiber wire. The Constant Murley indicated
that the biological graft group achieved superior functional outcomes, with
statistically significant differences (p < 0.05).

Conclusion: Both biological grafts and fiber wire provide viable options
for AC joint dislocation repair, each with distinct advantages. Biological
grafts offer better long-term stability and functional outcomes, making
them preferable for patients prioritizing joint integrity and performance.
Further research with larger sample sizes and longer follow-up periods is
necessary to substantiate these findings and optimize treatment protocols.
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The acromioclavicular (AC) joint, a vital articulation between the clavicle
(collarbone) and the acromion process (scapular projection), plays a crucial
role in shoulder girdle stability and function. Disruption of this joint, known
as acromioclavicular joint dislocation, represents a prevalent injury within
the spectrum of shoulder girdle trauma, accounting for 9% to 12% of all such
occurrences [1]. The most common etiology is direct trauma to the AC joint
or lateral trauma providing an axial load on the joint space. AC dislocations
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are distinct from "shoulder dislocations," which refer to
glenohumeral joint dislocations [2]. These dislocations
typically arise from direct blows to the shoulder or falls
onto an outstretched arm with the arm positioned inwards
(adducted) [3]. AC joint dislocations are more prevalent
in men than women, and they can affect individuals of any
age and activity level [4]. AC joints are especially prevalent
in the younger population participating in contact sports,
representing 15%, 20%, and 41% of shoulder injuries in
hockey, skiing, and American football, respectively [5].

The cornerstone of effective treatment hinges on
accurately classifying the injury severity. The widely
employed Rockwood classification system categorizes
acromioclavicular dislocations into six distinct types (I-VI)
based on the degree of ligamentous disruption [6]. Rockwood
types I and II, characterized by minimal ligamentous damage,
are managed conservatively through conservative techniques
like using an ice pack, immobilization with a sling for several
weeks, and physical therapy, taking anti-inflammatory
over-the-counter drugs. Whereas in the Rockwood types
IIT to VI, encompassing more severe ligamentous injuries
with significant joint instability, often necessitate surgical
intervention [7].

Surgical management for acromioclavicular joint
dislocations encompasses a diverse array of techniques,
broadly classified into four categories: Fixation with
Hardware—This approach involves utilizing screws,
Kirschner wires (K-wires), or a combination of both to
directly secure the AC and/or coracoclavicular (CC) ligaments
[8], or suture button or anchor fixation [9]. Also, in cases
involving substantial ligamentous avulsion, reconstruction
may be performed using autografts (tissue harvested from the
patient) or allografts (donor tissue) to recreate the disrupted
ligaments [10].

Evaluating the success of any treatment strategy for
acromioclavicular joint dislocations necessitates using
validated outcome measures. The Constant-Murley
score (CMS) is a widely utilized and reliable tool for
comprehensively assessing patient function and recovery
following this injury. This study employed the CMS score as
the primary outcome measure to assess patient function and
recovery following each surgical approach. It evaluates four
domains: pain, activities of daily living, range of motion, and
strength.

Despite the existence of various surgical techniques,
the optimal approach for managing acromioclavicular joint
dislocations, particularly for Rockwood type III injuries,
remains a subject of ongoing debate. While some surgeons
advocate for conservative management for this type, others
favor a surgical approach to achieve enhanced stability and
potentially improve long-term outcomes [13].

This study aimed to contribute to the ongoing debate
regarding the optimal surgical management of Rockwood
type III acromioclavicular joint dislocations by comparing
two prevalent surgical techniques: biological graft fixation
and suture button fixation. By comparing the CMS scores
between these two groups, the study sought to determine
which technique yields superior patient outcomes regarding
pain reduction, daily living function, range of motion, and
strength. Secondary outcome measures were also evaluated,
including radiographic assessment of joint stability, patient
satisfaction scores, and complication rates associated with
each surgical method. This study offered high-quality data
to discuss the most effective surgical approach for managing
Rockwood type III acromioclavicular joint dislocations.

Methods and Materials

The proposed study was conducted after approval by
the research guide and institutional ethics committee and is
anticipated to be completed within one year. The study was
conducted at the Department of Orthopaedics at R D Gardi
Medical College, Ujjain.

Selection Criteria:
a. Inclusion Criteria

Adult patients with Rockwood types III, IV, V, and VI of
acromioclavicular joint dislocation.

Age >18 years and <65 years.

Patients who have given consent

Acromioclavicular joint dislocation duration: <3 months.
b. Exclusion Criteria

Patients with Rockwood type I or II acromioclavicular
joint dislocation

Age <18 years and >65 years.

Patients with comorbidities.

Patient who refuses surgical treatment.

Acromioclavicular joint dislocation duration >3 months.
Methodology:

The study was conducted at R D Gardi Medical College,
Ujjain, upon approval by the ethical committee within the
Department of Orthopaedics on patients with complaints
of pain in the shoulder region by using a self-administered
knowledge questionnaire after obtaining permission from
concerned authorities in the department to conduct the main
study.

Sample size calculation

All statistical analyses were conducted using suitable
statistical software. Quantitative data was analyzed using
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frequency distribution, measures of central tendency and
dispersion, and graphical representation. Qualitative data
was analyzed using frequency distribution, percentage
calculations, and diagrammatic representations. A comparison
of quantitative variables was done using both parametric and
non-parametric tests.

Surgical technique

Surgery was performed under general anesthesia.

Position: Beech Chair Position (Figure 1-6)

Figure 1: A vertical incision measuring 5 centimeters made from
the tip of Coracoid process to lateral end of clavicle.

Figure 3: Exposure of the clavicle achieved by detaching the
trapezius and deltoid muscles from their attachments.

Volume 7 « Issue 3 | 330

Dr. Raghuwanshi VK, et al., J Ortho Sports Med 2025

Figure 4: Clavicular tunnels: Conoid tunnel: 45mm medial to lateral
end of clavicle (posteromedial). Trapezoid tunnel: 30 mm medial to
lateral end of clavicle (anteriolateral). lcm of lateral end clavicle
osteotomy done.

Figure 5: A longitudinal split is made to access the coracoid process.
Subsequently, a fibre wire is passed around the coracoid process and
shuttled through pre-drilled tunnels in the clavicle.

Wound closure and cleaning and dressing done.

Surgical procedure is same in reconstruction with
biological graft. In it tendon graft is used in place of fiber
wire to reconstruct acromioclavicular joint.

Steps for graft harvest and preparation:

1. Graft Harvest — A small incision is made near hamstring
insertion (Figure 7,8).

Tendon is taken with the help of tendon stripper.
A case of biological reconstruction (Figure 9-13):

A case of fiber wire reconstruction (Figure 14-18):
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Figure 9: Pre op X-ray Post op X-ray.
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Figure 10: Pre-op range of motion: Abduction, flexion and extension

respectively.

Figure 11: Post-op range of motion (6 weeks): Abduction, extension

and flexion respectively.
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: Figure 12: Post-op range of motion (6 months): Extension, flexion
Figure 8: Graft preparation. and abduction respectively.
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Figure 7: Tendon is taken with the help of tendon stripper.
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Figure 13: Post-op range of motion (12 months): Extension, flexion
and abduction respectively.

Figure 14: Pre-op x-ray Post-op x-ray.

Figure 15: Pre-op range of motion: Abduction, flexion and extension
respectively.
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Figure 16: Post-op range of motion (6 weeks): Abduction, extension
and flexion respectively.
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Figure 17: Post-op range of motion (6 months): Abduction,
extension and flexion respectively.
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Figure 18: Post-op range of motion (12 months): Abduction,
extension and flexion respectively

Results

Present study, most frequently occurring age is 25 years.
The standard deviation of 7.749 years reflects moderate
variability in the ages within the sample. The ages range from
a minimum of 21 years to a maximum of 48 years (Table 1-4;
Figure 19 and 20).

Table 1: Age distribution of the cases.

Age group N %
<=30 years 15 46.9%
31 - 40 years 10 31.3%
>41 years 7 21.9%
Total 32 100.0%
Gender distribution

M Female

® Male

Figure 19: Gender distribution of the cases.
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Table 2: Side affected of the cases.

Side affected N %
Left 12 37.5%
Right 20 62.5%
Total 32 100.0%

Mode of trauma

80.0%

: 60.0%

$ 40.0%

5 20.0%

o 0.0%

Mode of trauma
Figure 20: Mode of trauma.
Table 3: Complications.

Complications N %
None 29 90.6%
Subluxation 2 6.3%
superficial infection 1 3.1%
Total 32 100.0%

Table 4: Cross tabulation between complication and study group.

Group
Biological Fibre wire p
graft
None 14 | 87.5% | 15| 93.8%
1 0, 0,
Complications Subluxation | 1 6.3% | 1 6.3% 0596
superficial |4 | 63% |0 | 0.0%
infection

The data compares the occurrence of complications
between the Biological Graft and Fiber Wire treatment
groups. Among those with no complications, 87.5% received
Biological Graft and 93.8% received Fiber Wire. Subluxation
occurred in 6.3% of cases in both groups. Superficial
infection was reported in 6.3% of cases in the Biological
Graft group and none in the Fibre Wire group. The p-value
of 0.596 indicates no statistically significant difference in
the distribution of complications between the two treatment
groups (Table 5).

Table 5: Comparison of mean pre-operative CMS according to
groups.
Mean pre op

Group N CMS Std. Deviation t p
Biological | 4¢ 35.56 5416

graft -294 | 771
Fiber wire 16 36.13 5.402

The Table 5 compares the mean pre-operative Constant-
Murley Scores (CMS) between the Biological Graft and
Fiber Wire treatment groups. For the Biological Graft
group, the mean pre-op CMS is 35.56 with a standard
deviation of 5.416. For the Fiber Wire group, the mean pre-
op CMS is 36.13 with a standard deviation of 5.402. The
t-value is -0.294, and the p-value is 0.771, indicating that the
difference in the mean pre-op CMS between the two groups
is not statistically significant. This suggests that there is no
significant difference in the pre-operative functional status
of patients between the Biological Graft and Fiber Wire
groups (Table 6, Figure 21).

Mean PRE OP CM5
35.50
> 20 I
BIOLOGICAL GRAFT FIBRE WIRE
Study group

Figure 21: Mean PRE OP CMS.

Table 6: Comparison of mean post-operative CMS at 6 weeks
according to groups.

Mean post op Std.

Group | N | cMS6weeks | Deviation P
B'°'?gf'tca' 16 63.00 4.412
gra 523 | .605
Fiber wire 16 62.25 3.661

The Table 6 compares the mean post-operative Constant-
Murley Scores (CMS) at 6 weeks between the Biological
Graft and Fiber Wire treatment groups. For the Biological
Graft group, the mean post-op CMS at 6 weeks is 63.00 with
a standard deviation of 4.412. For the Fiber Wire group,
the mean post-op CMS at 6 weeks is 62.25 with a standard
deviation of 3.661. The t-value is 0.523, and the p-value
is 0.605, indicating that the difference in the mean post-op
CMS at 6 weeks between the two groups is not statistically
significant. This suggests that there is no significant difference
in the post-operative functional status at 6 weeks between
patients treated with Biological Grafts and those treated with
Fiber Wire (Figure 22).

The Table 7 compares the mean post-operative
Constant-Murley Scores (CMS)!¥ at 6 months between the
Biological Graft and Fibre Wire treatment groups. For the
Biological Graft group, the mean post-op CMS at 6 months
is 91.06 with a standard deviation of 6.787. For the Fibre
Wire group, the mean post-op CMS at 6 months is 85.94
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Mean POST OP CMS 6 WEEKS
63.50
63.00

63.00
[
9 6250 62.25
2

62‘00 -

6150

BIOLOGICAL GRAFT FIBRE WIRE

Figure 22: Mean Post OP CMS 6 weeks.

Table 7: Comparison of mean post-operative CMS 6 month
according to groups.

Mean post op Std.
Group N | cMs6months  Deviaton| & | P
B:°:(?9'°a' 16 91.06 6.787
gra 2.107 | .044
Fibre wire | 16 85.94 6.971

with a standard deviation of 6.971. The t-value is 2.107,
and the p-value is 0.044, indicating that the difference in the
mean post-op CMS at 6 months between the two groups is
statistically significant. This suggests that patients treated
with Biological Grafts have a significantly better functional
status at 6 months post-operation compared to those treated
with Fiber Wire (Figure 23).

Mean POST OP CMS 6 MONTHS

100.00 91.06

c 85.94
S 00 .
2 8000 —
BIOLOGICAL GRAFT FIBRE WIRE
Study group

Figure 23: Mean Post OP CMS 6 months.

Table 8: Comparison of mean post-operative CMS 12 month
according to groups.

Grou N | MeanPOSTOP | std. .
P CMS12 MONTHS | Deviation P

E'FSALF(T)G'CAL 16 95.25 2543
3.258 | 003
FIBREWIRE | 16 92.50 2.221
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The Table 8 compares the mean post-operative Constant-
Murley Scores (CMS) at 12 months between the Biological
Graft and Fiber Wire treatment groups. For the Biological
Graft group, the mean post-op CMS at 12 months is 95.25
with a standard deviation of 2.543. For the Fiber Wire group,
the mean post-op CMS at 12 months is 92.50 with a standard
deviation of 2.221. The t-value is 3.258, and the p-value
is 0.003, indicating that the difference in the mean post-op
CMS at 12 months between the two groups is statistically
significant. This suggests that patients treated with Biological
Grafts have a significantly better functional status at 12
months post-operation compared to those treated with Fiber
Wire.

Mean POST OP CMS12 MONTHS

96.00 95.25

94.00 92.50
92.00 -
90.00
BIOLOGICAL GRAFT FIBRE WIRE
Study group

c
©
@

=

Figure 24: Mean Post OP CMS 12 months.

Discussion

Acromioclavicular (AC) dislocation involves the complete
loss of articular contact. It is considered chronic when it occurs
after conservative management or unsuccessful surgical
treatment [11]. This study compares the use of biological
graft and fiber wire in the treatment of acromioclavicular
joint dislocation.

Age and Gender:

In our study, the mean age of the patients was 25 + 7.749
years, ranging from 21 to 48 years. A significant proportion,
46.9% (15 cases), were <30 years old, 31.3% (10 cases) were
aged 31-40 years, and 21.9% (7 cases) were >41 years. The
sex distribution was predominantly male, constituting 90.6%
(29 cases), while females accounted for 9.4% (3 cases).
Similar to our study, Jingwei et al. evaluated the clinical
outcomes of using suture anchors for acromioclavicular
joint dislocation. They reported a mean participant age of
27.7 years (range: 19-55 years), with a predominance of
male participants (24 males) compared to female patients
(4 females) [15]. In their prospective study, Fauci et al.
[11] reported a mean patient age of 35 + 3.2 years, with a
predominance of male patients (male-to-female ratio of 25
to 15). The analytical cross-sectional study conducted by
Mardani-Kivi et al. reported that the participants' mean
age was 32.6 + 11.8 years, predominantly male participants
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(35 males and 4 females). Our study's predominantly male
cohort (90.6%) with a mean age of 25 + 7.749 years aligns
with similar findings from Jingwei et al., Fauci et al., and
Mardani-Kivi et al., all of whom reported male predominance
and comparable age ranges.

Among those 30 years or younger, 43.8% received
biological grafts, while 50.0% received Fiber Wire. In the 31-
to 40-year age group, 37.5% received biological grafts and
25.0% received Fiber Wire. For individuals over 41 years,
18.8% received biological grafts and 25.0% received fiber
wire (p=0.737). Among females, 6.3% received biological
grafts, while 12.5% received fiber wire. Among males, 93.8%
received biological grafts, and 87.5% received fiber wire
(p=0.544).

Occupation & Addiction:

The patients were 9.4% (3 cases) drivers, 28.1% (9 cases)
were farmers, 6.3% (2 cases) were housewives, 37.5% (12
cases) were laborers, 6.3% (2 cases) had private jobs, and
12.5% (4 cases) were students. With respect to addiction,
in our study, out of the 32 participants, most of the patients
were primarily addicted to alcohol and smoking, accounting
for 34.4% (11 cases) and 31.3% (10 cases) of the participants,
respectively. Additionally, 15.6% (5 cases) had no addiction,
while 18.8% (6 cases) were found to be chewing tobacco.

Side affected & Mode of trauma:

Regarding the affected side, 62.5% (20 cases) were on the
right side, while 37.5% (12 cases) were on the left side. The
data regarding the mode of trauma among the 32 cases shows
that 68.8% (22 cases) were caused by falls, while 31.3% (10
cases) were due to road traffic accidents (RTA).

Grade of Dislocation:

The grade of dislocation data shows that Grade 4 and
Grade 5 dislocations are the most common, each accounting
for 34.4% of the cases. Grade 3 dislocations account for
12.5%, and Grade 6 dislocations make up 18.8% (p-value =
0.98).

Complications:

90.6% of the cases had no complications; among those
with no complications, 87.5% received biological grafts and
93.8% received fiber wire. Subluxation occurred in 6.3% of
cases in both groups. Superficial infection was reported in
6.3% of cases in the biological graft group and zero in the
FiberWire group. p-value = 0.446 indicates no statistically
significant difference in the distribution of complications
between the two treatment groups.

Duration of Surgery:

For the biological graft group, the mean duration of
surgery is 91.8 mins £+ 19.2 mins. For the Fibre Wire group,

the mean duration is 78 mins £ 4.8 mins (p-value = 0.007).
Indicating the mean duration of surgery is significantly longer
for the biological graft group compared to the FiberWire
group. Jingwei et al. performed the suture anchor technique
to treat AC joint dislocations and reported that the mean
duration of surgery was 78 min £ 16.74.

Duration of Hospital Stay:

For the biological graft group, the mean duration of
hospital stay is 6.38 days + 3.50 days. For the Fiber Wire
group, the mean duration of hospital stay is 5.69 days = 2.94
days (p-value = 0.552), indicating no statistically significant
difference in the mean duration of hospital stay between the
two treatment groups.

Pre-& post-operative CMS scores:

Preoperatively, the biological graft group had the mean
pre-op CMS as 35.56 = 5.416, and the Fiber Wire group had
the mean pre-op CMS as 36.13 £ 5.402 (p-value =0.771 NS).
Post-operatively, the mean CMS at 6 weeks for biological
graft was noted as 63.00 + 4.412. For the Fiber Wire group,
the mean post-op CMS at 6 weeks was 62.25 +3.661 (p-value
=0.605 NS). The mean CMS at 6 months for biological graft
was 91.06 = 6.787. For the Fiber Wire group, the mean CMS
at 6 months is 85.94 = 6.971 (p-value = 0.044). The mean
CMS at 12 months for biological graft was 95.25 +2.543. For
the Fiber Wire group, the mean CMS at 12 months is 92.50
+2.221 (p-value = 0.003). Jingwei et al. reported the average
CMS score as 96.3 + 1.73, and out of a total of 26 patients,
8 patients showed full scores. Similarly, Mardani-Kivi et al.
reported that the mean Constant score at 12 months was 91+1
in the Ethibond suture group and 92+1 in the semitendinosus
autograft group (p>0.05).

Conclusion

This study compares the efficacy of biological graft versus
fiber wire in the treatment of acromioclavicular (AC) joint
dislocation. Our findings indicate that while both treatment
options are effective across different age groups, genders,
and occupations, the biological graft group demonstrated
a significantly longer mean duration of surgery but better
long-term functional outcomes, as evidenced by higher
postoperative CMS scores at six and twelve months. Despite
the longer surgical time, the biological graft group showed
better results in terms of shoulder function.

Additionally, the study highlighted that most patients in
both treatment groups experienced no complications, with a
minimal incidence of subluxation and superficial infections.
The comparison of hospital stay duration between the two
groups revealed no significant difference, further supporting
the overall comparability of the two treatments in terms of
patient recovery. Overall, while both biological graft and
fiber wire are viable options for AC joint dislocation, the
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biological graft may offer enhanced long-term functional
outcomes, making it a preferable choice.
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