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Abstract

Introduction Injuries to the acromioclavicular joint (ACJ) can range from modest, transient pain to significant
displacement, chronic pain, and shoulder biomechanical changes that result in long-term disability.

We aimed to evaluate the functional outcome of anatomical reconstruction of the ACJ] using fiber tape,
as in type III-VI AC joint dislocations.

Materials and Methods In this study, 28 patients with AC joint dislocation (Rockwood type I1I-VI) were
managed by surgical fixation using fiber tape from November 01, 2019, to October 31, 2024, at the tertiary
care center. After providing written informed consent, the study enrolled patients who satisfied the inclusion
criteria. The mean age of the participants was 36.50. Preoperative, three-month, and six-month UCLA shoulder
scores were assessed.

Results The UCLA scores increased from 29.20 at three months to 35 at six months. Radiological evaluation
at each visit suggested a 100.0 % success rate of this method. No participants had surgical site infection (SSI).

Discussion Several treatment options have been described for managing AC joint dislocations, including
various implants and fixation methods, such as Bosworth screws, wires, locking plates, and hook plates.
Unfortunately, these methods often lead to hardware-related complications, necessitating implant removal.
The advantages of fiber-tape fixation technique include short surgery time, small incisions, fast recovery,
cost-effectiveness, and ease of reproducibility.

Conclusions Open reduction internal fixation with a knot using fiber tape for type III-VI AC joint injuries
is a viable surgical option. It has the advantages of being stable, single surgery, and excellent functional
outcomes. However, extensive multicentric comparative studies are required to draw definitive conclusions.
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AHHOTausa

BBeneHue. boib pu TpaBMax aKpOMUATbHO-KIIOUMYHOTO cyctaBa (AKC) MoskeT BapbuMpoOBaTh OT yMepeH-
HOJi ITpeXOAsIIeil 1O XPOHMUECKO TPV 3HaUUTeIbHOM CMellleHI). 3HauuTeIbHbIe cMellleHNs 11 61oMexaHu-
yecKye M3MeHeHUS TUIeva, MpUCyIe JaHHOM TpaBMe, MPUBOIAT K IJIUTEIbHON IToTepe TPYAOCIOCOOHOCTM.

Iless paGoOTHI — OLIEHUTDh (PYHKIVOHANIBHBIN Pe3yabTaT aHATOMMUYECKO! peKOHCTpyKiuy AKC mpu mpume-
HEeHUU HOBOI TeXHOIOTUM C UCTIOAb30BaHKeM Gubpo3Hoit meHTh! Tpu BhiBuxax AKC II11-VI Tumnos.

Matepuassl u MmeToabl. B mepuog c 01 Host6pst 2019 roga 1o 31 okTsa6pst 2024 roga B TPETUYHOM MeIUIIMH-
CKOM LIeHTpe MbI ITposieuni 28 mainyeHToB ¢ BoiBMxoM AKC (tur II1-VI o Rockwood), cIionb3yst Xupypru-
YyeCKyr0 GUKCaIMio BOTOKOHHO JIeHTO. B 1cciieqoBaHme BOILIM NAlMEHThI, IOBAETBOPSIONIIE KPUTEPUIM
BKJIIOUEHMS M TIOATIMCaBIIEe MHGOPMUPOBAHHOE COIIacue Ha ydacTue B uccienoBaHum. CpemHMIA BO3pacT
YYaCTHUKOB COCTaBMII 36,5 jeT. OlleHMBaIM TT0Ka3aTeaM COCTOSIHMS TIJIEYeBOTO CyCcTaBa A0 Orepanum, uepes
Tpu u miectb MecsitiieB 1o UCLASS (anen.: University of California at Los Angeles Shoulder Score).

PesynbraTsl. [TokazaTenu no mkane UCLA yBenmmumanch ¢ 29,2 dyepes Tpu Mecsia go 35,0 6a/uioB uepes
IeCTb MecsleB. PeHTreHo/sornyeckass OleHKa Ha KOHTPOJbHBIX OCMOTpax CBuueTenbcTBoOBaia o 100 %
YCITeIHOCTY JaHHOro MeTofa. Hu y oHOro yyacTHMKa He oTMeveHa MHQEeKIMs B 06J1aCTy XUPYPIUUeCKOro
BMelllaTe/IbCTBA.

OGcykaenme. OmMyucaHO HECKOJIbKO BapMAHTOB JIeUeHMsI BBHIBUMXOB aKpOMMAaIbHO-KIIOUMYHOIO CyCTaBa,
BKJIIOUAsl pas/IiMuHble MMIUIAHTATHI M METOIbI (pMKCaLyM, TaKue KaK BUHTBI BocBOpTa, CIiniibl, 6I0KMpPYeMbIe
IJIaCTMHBI M KPIOYKOBbIE IIJIAaCTUHDI. K COXXaJIEHUI0, 3T METOAbl 4aCTO IIPUBOOSAT K OCIIO’KHEHUSM, Tpe6y—
IOIIMM yIOAJIeHNus] MMIIaHTATOB. IIpeumyinecTBamMy MeToma (GuUKcalyy BOJOKOHHOMM JIEHTO SIBJISIOTCS KO-
POTKOE BpeMsl olepaliuiu, HeGobline pa3spessl, 6bICTPOe BOCCTAHOB/IEHMEe, SKOHOMMYECKast 3G (GeKTMBHOCTh
¥ BOCIIPOM3BOLVIMOCTD.

3axkmoueHue. OTKpbITAS PeAYKIVOHHAS BHYTPEHHSIST MUKCAIMS Y3JI0M C MCIIONb30BaHMEM BOJIOKOHHO
sieHThI TIpy TToBpeskaeHusix AKC I11-VI TUIIOB SBJSIETCS SKU3HECTIOCOOHBIM BapMaHTOM XUPYPIUYECKOTO Jie-
yeHus. K ero mpemmyiiecTBaM MOKHO OTHECTY CTaOMIbHOCTD, OAHOKPATHOCTD OMEPaLV M OTIMYHbIE (PYHK-
LIMOHAaJIbHbIE pe3yabTaThbl. OJHAKO M1 OKOHYATETbHBIX BHIBOAOB HEOOXOAVIMbI OOLIMPHbIE MHOTOLIEHTPOBBIE
CpaBHUTEJIbHbIE VCCIeJOBAHNA.

KiroueBbie €710Ba: BOIOKOHHAS JIEHTA, aKPOMUATbHO-K/TIOUMYHBII CYCTaB, OTKPITOE BIIPaBJeHVe, BHYTPEH-
Hs1s1 dukcanys, Tun Rockwood
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INTRODUCTION

The acromioclavicular joint (AC]) is one of the important components of the shoulder girdle and plays
a significant role in normal shoulder movements and biomechanics [1]. Several mechanisms can lead to AC]J
injuries, such as direct or indirect trauma. These injuries can be minor, with temporary joint pain, but can
sometimes lead to substantial displacement, persistent pain, and alterations in shoulder biomechanics,
resulting in long-term impairment [2, 3]. Young, active males are more prone to these injuries. Rockwood
classified these injuries into six types based on the integrity of the acromioclavicular ligament (AC ligament)
and coracoclavicular ligament (CC ligament) [4]. Type I (a mild sprain of the AC ligament with the CC ligament
intact) and Type Il (a ruptured AC ligament with a sprained CC ligament) injuries are best managed
conservatively. However, Type III (a ruptured AC and CC ligaments), Type IV (posterior displacement
of the clavicle into the trapezius), Type V (gross and severe displacement of the distal clavicle superiorly),
and Type VI (a dislocated AC joint with the clavicle displaced inferiorly to the acromion or coracoid) require
surgical intervention [5]. Additionally, fractures at the lateral end of the clavicle are associated with injuries
to the CC ligaments [6, 7]. Injury to the CC ligament leads to superior migration of the clavicle lateral end,
associated with pain, deformity, and skin tenting. The goal of surgery is to reduce the acromioclavicular
and coracoclavicular intervals [8].

Several surgical techniques and implants have been described for the management of AC] dislocation
and lateral end clavicle fractures. Hook plate fixation is the most commonly performed procedure for these
injuries. However, this surgery is associated with some complications, such as hardware prominence,
irritation, and shoulder stiffness, which may require a second surgery to remove the implant [9]. Other
fixation techniques include open reduction and internal fixation with cannulated cancellous screws, suture
fixation, acromioclavicular pin fixation, and the use of a semitendinosus graft. The CC screw and suture
fixation methods are associated with a risk of fracture of the clavicle or coracoid process [10]. Pin migration is
a potential complication with AC pin fixation, and donor site morbidity is a concern with the semitendinosus
graft [11, 12].

We describe a new technique that uses a fiber tape. This novel study employs a special fiber tape knot
for fixation and prospectively analyzes the fixation of Type I11-VI ACJ] injuries and lateral end clavicle fractures.
As far as we are aware, this surgery is not frequently performed.

The study aims to investigate the long-term outcomes and functional improvements achieved through the use
of this special knot with a fiber tape for the fixation of Type III-VI AC] injuries at three-month and six-month
follow-ups, using the UCLA shoulder scoring system. Analyzing the efficacy of this technique prospectively
offers important insights into its potential as a cutting-edge method in orthopedic surgery. Furthermore,
by enhancing surgical methods and rehabilitation regimens for patients with lateral end clavicle fractures
and ACJ injuries, this study may improve the patient's overall recovery and quality of life.

MATERIALS AND METHODS

This is a prospective outcome study carried out at the department of orthopaedics of a tertiary care center
from January 2020 to December 2023, after the approval of the institutional ethics committee. All patients
between 18 and 60 years of age, presenting with acute AC dislocation (Rockwood type I11-VI, within two weeks
of injury) and lateral end clavicle fractures, were included in the study. Patients with chronic AC dislocation
(more than two weeks), polytrauma, open fractures, or fractures of the coracoid process, acromion, scapula,
or proximal humerus, as well as those with type I, type II, or type III AC dislocations as per the Rockwood
classification, critically ill patients, or patients unfit for anesthesia, and patients under 18 years or over 60 years
of age, were excluded from the study. Based on the inclusion criteria patients were enrolled in this study
and their informed consent was taken. All data were documented in the study proforma. The UCLA shoulder
score is used to evaluate functional outcomes at three and six months [13, 14].

Our study group involved 28 patients who underwent anatomical reconstruction for AC joint injury. The mean
(SD) of age (years) of our study group ranging from 20 to 50 years was 36.50 (9.86). The majority 26 (93 %)
of the participants in the group were males. The two most typical injury mechanisms were road traffic
accident 14 (50 %) and fall from stairs 9 (32 %, respectively). Twenty-one (75.0 %) participants in the group
had Rockwood classification type III while seven patients (25.0 %) in the group had Rockwood classification
type V.

Surgical Technique

All acute Rockwood III-VI AC] separations and lateral end clavicle fractures were considered for reconstruction.
The patients were given either regional or general anesthesia, depending on the ASA grade or the anesthetist’s
preference. Preoperative broad-spectrum antibiotics were administered. A beach chair position was given,
and scrubbing, painting, draping, and marking done (Fig. 1). Approximately five centimeters in length,
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a vertical skin incision was made from the clavicle lateral end to the coracoid process tip and the coracoid
process was identified (Fig. 2). From 4 cm of the lateral end of the clavicle, a 4-mm tunnel was drilled. The loop
end of the fiber tape was passed from medial to lateral with a passer so the loop end is on the lateral side
and the free end is on the medial side of the coracoid (Fig. 3). The looped end was passed through the drill
hole at the lateral end of the clavicle and brought anteriorly (Fig. 4). The free ends of the fiber tape were
then passed through the loop and tied under tension with a special knot. A diagrammatic representation
of this technique is shown in Figures 1-9.

v' &".'. o
Fig. 2. Identification of coracoid Fig. 3. Passing the fiber tape
process (CP) (FTL — a loop end and FTF —
a free end)

Fig. 4. Passing the loop end Fig. 5. Making a knot with the Fig. 6. Passing the free end
(FTL) from the clavicle (CL) loop end through a knot in loop end

Fig. 7. Pulling the free Fig. 8. Pre-op X-ray Fig. 9. Post-op X-ray
end through a knot in
loop end
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Postoperative rehabilitation began the following day. During follow-up visits, patients were evaluated
for functional outcomes using the UCLA shoulder score at three and six months.

Statistical analysis of the data was performed using SPSS software, version 22. The Wilcoxon test was conducted
to calculate the p-value, with a p-value of < 0.05 considered statistically significant.

RESULTS

The mean (SD) UCLA score increased from 29.20 (1.68) (range 30—-35) at three months to a maximum of 35.00
at the six-month review. The improvement in the UCLA score at six months was statistically significant
(Wilcoxon test: V=0.0, P =0.001). Radiological evaluation confirmed 100 % reduction and congruence among
the participants.

Most of the group participants (96.5 %) had no complications. Only one patient (3.5 %) showed deep vein
thrombosis (DVT). No participants in the group had surgical site infections.

DISCUSSION

Rockwood type III-VI AC joint dislocations require surgical intervention to restore shoulder girdle function.
Clinically, these dislocations may present with bruising, swelling, and skin tenting. X-rays of the affected
shoulder help in determining the type of AC joint dislocation. Several treatment options have been described
for managing AC joint dislocations, including various implants and fixation methods, such as Bosworth
screws, wires, locking plates, and hook plates. Unfortunately, these methods often lead to hardware-related
complications, necessitating implant removal and procedure-specific issues.

H.Y. Lin et al. [15] conducted a USG study showing that hook plates may cause subacromial shoulder
impingement and rotator cuff lesions. Other issues include hardware prominence and the need for a second
surgery to remove the implant. C. Kirchhoff et al. [16] found that the Weaver-Dunn procedure, along with its
modifications, is associated with high rates of re-dislocation and coracoid fractures. This may be because
the transferred ligaments are weaker than native coracoclavicular (CC) ligaments and cannot replicate their
natural anatomy, as demonstrated by O. Galasso et al. [17]. AC joint pin fixation is also associated with
complications such as pin breakage and migration, which can injure vital structures, including the brachial
plexus, as reported by R. Ma et al. [18].

The use of a semitendinosus graft is associated with donor site morbidity, and no study has shown
that biological fixation is superior to the use of fiber tapes. As a result, autogenic, allogenic, and synthetic
grafts have been developed to anatomically restore the CC ligaments, leading to improved structural
and functional outcomes and reduced complications. This study aims to reconstruct the CC ligaments in both
AC joint dislocations and lateral end clavicle fractures using a fiber tape with a special knot in Rockwood
type I11-VI AC joint dislocations.

In our study, most patients were 20-50 years old. The highest incidence of injury was observed in the male
population (93 %). High-grade injuries were primarily caused by road traffic accidents (50 %), followed
by falls from stairs (32 %) and slip-and-fall incidents (18 %). Seventy-five percent of the cases reported were
type III, while the remaining cases were type V dislocations. Similar demographic findings were reported
by C. Chillemi et al. [19], who found that 50 % of dislocations occurred in the 20-40 year age group.
The incidence was 1.8 per 10,000 people per year in their study, with a male-to-female ratio of 8.5:1 and sports
injuries as the most prevalent mechanism. Sports injuries were the most common traumatic mechanism,
and Rockwood type III dislocations were the most common. Our results are also consistent with those
of ].S. Nordin et al. [20], who reported the incidence of AC] dislocation to be two per 10,000 persons annually,
with a male preponderance in the younger age group. They also found good clinical and radiological outcomes,
along with a low failure rate at follow-ups.

We used a fiber tape for the reconstruction of the coracoclavicular ligament (CCL) in both AC joint
dislocations and lateral end clavicle fractures. The loop end of the fiber tape is passed below the coracoid
process from medial to lateral, and a 4 mm drill hole is created 4 cm medial to the AC joint. The loop end is
then passed through this hole, and a knot is used to reconstruct the CCL ligament. We regularly followed up
our patients, evaluating their UCLA scores and X-rays at three and six months. A.]. Guzman et al. [21] used
fiber tape for AC joint repair with the suture cerclage tension system in 16 patients, considering it a viable
and cost-effective technique for restoring vertical and horizontal stability. The effectiveness of fiber tape in AC
joint dislocation was demonstrated by G. Vrgoc et al. [22], who showed that fiber tape offers a shorter recovery
period and a significantly more cost-effective outcome in their study on 16 patients. N.W. Tully et al. [23]
used fiber tape augmentation with semitendinous allograft in the management of AC joint dislocations.
K.P. Solanki et al. [24] used fiber tape in 2020 for the treatment of lateral end clavicle fractures, showing
a 100 % union rate and excellent clinical outcomes with minimal complications.
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We used the UCLA scoring system to assess functional outcomes in operated patients at three and six months
postoperatively. We observed an improvement in the UCLA average score from 33.10 at three months to 35
at six months, which is considered an excellent score. This improvement in the UCLA score was statistically
significant (p-value = 0.001). A. Joukainen et al. [25] used the UCLA scoring system to evaluate functional
outcomes in the treatment of AC joint dislocation. Similarly, G. Wang et al. [14] used the UCLA scoring
system to assess functional outcomes, including clinical and radiological recovery, following coracoclavicular
and acromioclavicular ligament reconstruction using an allogenic tendon graft. Their study reported excellent
outcomes for acute AC dislocation.

In our study, the radiological evaluation during follow-up confirmed 100 % reduction and convergence
at six months. No donor site morbidity was reported. However, DVT was observed in one patient that was
managed conservatively.

The advantages of this technique include short surgery time, small incisions, fast recovery, cost-effectiveness,
and ease of reproducibility. It is also easy to tie the knot without assistance, and the knot automatically
tightens. Additionally, the deforming forces from the trapezius muscle contribute to further tightening
of the knot, preventing upward displacement of the clavicle.

The limitations of this study include its non-comparative design and a small sample size. Therefore, more
extensive, multicenter, and comparative studies are needed to draw definitive conclusions.

CONCLUSION

Surgical fixation of Rockwood type III-VI AC joint dislocations and lateral end clavicle fractures with using
a special fiber tape knot is a viable option with excellent outcomes. Overall, this surgical technique is
cost-effective for the treatment of both AC joint dislocation and lateral end clavicle fractures.
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