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The Use of Regional Flaps for the Repair
of Synovio-Cutaneous Fistulas of the
Shoulder after Attempted Rotator Cuff
Repair: A Report of Two Cases
Abstract
Context: The treatment of rotator cuff tears has become one of the most common
orthopaedic sports procedures. The development of a synovio-cutaneous fistula
is a rare, but serious, complication that has been described after rotator cuff
repair. The purpose of this report is to present the local rotational flap as a
treatment option for synovio-cutaneous fistulas of the shoulder and to emphasize
the importance of recognizing when primary closure may not be sufficient for
adequate repair.
Case Reports: A 67-year-old male who previously underwent a right rotator cuff
and a biceps tendon repair presented with a persistently draining shoulder fistula.
The decision was made to proceed with extensive debridement and closure using
vascularized tissue. A 63-year-old male presented for a postoperative wound
complication following attempted open debridement of a left torn rotator cuff.
The wound was initially managed conservatively, but a persistently draining fistula
necessitated the use of vascularized tissue for closure of the wound. The recovery
of both patients was uneventful with no recurrent fistula formation. Both patients
had improved shoulder range of motion following surgery and resolution of their
pain.
Conclusions: The excessive tension placed on the rotator cuff tendons and deltoid
during repair and the resultant inflammation may contribute to tissue necrosis
and facial dehiscence over the glen humeral joint, allowing for fistula formation.
Surgeons should be aware that when adequate soft tissue coverage cannot be
accomplished over the glen humeral joint via primary closure, there are local flaps
available to provide complete coverage over the joint.
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Introduction
The treatment of rotator cuff tears has become one of the
most common orthopaedic sports procedures [1,2]. While
this operation has a low morbidity, it is not without risk for
complications such as chondrolysis, athrofibrosis, nerve damage,
and infection [3-7]. The development of a synovia-cutaneous
fistula is another rare, but serious, complication that has been
described after rotator cuff repair [7,8]. Synovia-cutaneous

fistulas have been described as squeal of postoperative infections
or suture reactions necessitating surgical debridement [8]. Fistula
formation has also been attributed to a sequence of events that
include excessive tension placed on the rotator cuff tendons and
deltoid muscle during repair leading to inflammation, necrosis,
and, ultimately, dehiscence over the glen humeral joint.
Synovia-cutaneous fistulas have been primarily reported as
complications following arthroscopic knee surgery [7-11].
Literature describing the same complication after arthroscopic
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shoulder surgery is limited. In these reports, the majority of
synovia-cutaneous fistulas in the shoulder were successfully
treated with debridement and primary closure; however, there
have been reports of persistent fistulous connections requiring
local flaps for obliteration [7,8]. While the use of a local rotational
flap for shoulder reconstruction is widely reported, its role in the
repair of synovia-cutaneous fistulas of the shoulder has not been
well defined [4,5,7,8,12-14].
In this case series, two patients underwent shoulder arthroscopy
for the treatment of rotator cuff tears and subsequently
developed synovia-cutaneous fistulas of the shoulder. In both
cases, debridement and primary closure were unsuccessful, and
a local flap was required to obliterate the dead space created
by a large facial dehiscence over the glen humeral joint. The
purpose of this report is to present the local rotational flap as a
treatment option for synovia-cutaneous fistulas of the shoulder
and to emphasize the importance of recognizing when primary
closure may not be sufficient for adequate repair.

CASE REPORTS
Case 1
A 67-year-old male with a past medical history significant for
diabetes, hypertension, and hypercholesterolemia underwent
a right rotator cuff and a biceps tendon repair complicated by
the development of a draining sinus. In the six months following
the repair, the patient underwent multiple attempts at irrigation,
wound debridement, and negative pressure wound therapy.
Due to the persistence of the draining fistula, the patient was
referred to plastic surgery for evaluation and treatment. The
patient’s physical exam was notable for a draining sinus tract
with granulation tissue overlying the anterior surface of the right
shoulder. The patient’s range of motion at the shoulder was
severely limited, with an inability to elevate the shoulder beyond
90 degrees. An MRI of the shoulder revealed an anterior soft
tissue tract extending from the wound surface to the cortex of
the humeral head and T2 signal enhancement within the humeral
marrow, concerning for underlying osteomyelitis. Based on the
history and physical exam, the decision was made to proceed
with extensive debridement and closure using vascularized
tissue.
The patient was brought to the operating room and the existing
fistula tracts including the involved humeral head were widely
debrided. Antibiotic beads were placed into the proximal
humorous. The plastic surgery team then designed a pedicle Para
scapular flap based medially along the infraclavicular region.
The flap was mobilized down to the pectoral fascia and then
rotated and inset into the debrided wound bed without undue
tension. Cultures obtained during the procedure were negative
for bacterial infection. The patient recovered without event and
was discharged to home on a ten-day course of Augmentin.
At the patient’s four-month post-operative clinic visit, radiographs
showed evidence of resolution of the previous osteomyelitis. The
patient was able to forward flex and abduct his shoulder to 120
degrees, and he described no physical limitations or pain.
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Case 2
A 63-year-old male with a past medical history significant for
hypertension, tobacco use, and hyperlipidaemia was referred
from an outside hospital for a postoperative wound complication
following attempted open debridement of a left torn rotator cuff
approximately six weeks prior. At the time of initial surgery, the
cuff tear was noted to be unreconstructable. Two weeks after the
initial operation, a small opening draining a thin, non-odorous,
pale yellow fluid developed at the previously healed shoulder
incision. The wound was initially managed conservatively with
local wound care in hopes that it would close by secondary
intention. Over the next four weeks, however, both the size of the
wound and the amount of drainage from the defect increased.
The patient was then referred to plastic surgery for evaluation
and treatment.
The patient’s physical exam revealed a full-thickness wound with
surrounding rub or over the anterolateral aspect of the shoulder
measuring 2 cm long x 1 cm wide with clear intraarticular
extension (Figure 1). The patient’s range of motion at the
shoulder (35 degrees of flexion and 60 degrees of abduction) was
limited with significant pain on motion. Cultures of the fluid were
obtained by joint aspiration and were negative for bacterial or
fungal growth. The decision was made to proceed with extensive
debridement and closure using vascularized tissue.
The patient was brought to the operating room, and the existing
fistula tract was explored. It was noted to communicate with the
glen humeral joint on the lateral aspect of the shoulder (Figure 2).
The decision was made to proceed with a pedicle my cutaneous
latissimus flap (Figure 3). The flap was transposed into the defect
created by debridement of the fistula tract and surrounding
unhealthy tissue. The flap donor site was closed primarily. The
patient was discharged on postoperative day five to home with a
prescription for two weeks of Amoxicillin.
The patient’s recovery was uneventful, and the patient was noted
to have no recurrent fistula formation (Figure 4). The patient had
improved shoulder range of motion with the ability to flex to 50
degrees and abduct to 65 degrees with minimal pain.

Figure 1 The synovio-cutaneous fistula can be seen on the anteriosuperior portion of the left shoulder. The patient’s physical
exam revealed a full-thickness wound with surrounding
erythema over the anterior deltoid muscle measuring 2 cm
long x 1 cm wide with clear intraarticular extension.
This article is available in: http://bone.imedpub.com/
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shoulder defect; this patient did not undergo any prior attempts
of debridement or primary closure of the defect. In both cases,
following closure with a regional, vascularized flap, the patients
experienced resolution of their chronically draining wounds,
improved function in the affected limbs, and relief of pain.

Figure 2 The synovio-cutaneous fistula can be seen on the anteriosuperior portion of the left shoulder; skin markings are
outlining a preoperatively planned deltoid flap-plasty (A).
Intraoperatively, the fistulous tract can be seen to extend
from the glenohumeral joint, to the skin surface (B).

Figure 3 Intraoperative pictures displaying the skin markings that
outline the incisions for latissimus muscle flap dissection
(A). The dissected latissimus flap prior to inset, displaying
appropriate capillary refill can be seen in (B).

Figure 4 Images representing 2 months post-operative follow up.
The donor (A) and recipient (B) sites healed well without
complication. Following wound coverage, there was no
evidence of fistula recurrence on the anterior aspect of
the left shoulder.

Discussion
In our report, one patient suffered from a chronically recurrent
fistula of the shoulder despite multiple attempts at debridement
and healing via secondary intention. The second patient was
initially managed conservatively with wound packing before the
decision was made to use myocutaneous flap for coverage of the
© Under License of Creative Commons Attribution 3.0 License

The knee is the most commonly reported location to develop
synovia-cutaneous fistulas following arthroscopic surgery, with
an incidence of 0.5% to 1% [15-17]. In general, these patients
respond well to immobilization of the knee or surgical excision
of the fistulous tract and primary closure [8,15-17]. Similarly,
of the available cases of synovia-cutaneous fistula reported
in the shoulder, most have been managed with debridement
and primary closure. In the setting of an underlying infection,
primary closure of a synovia-cutaneous fistula is associated with
higher rates of failure, prompting the use of a regional flap for
successful wound coverage without recurrence of the fistula or
abscess formation [18-22].
Similar to prior studies that detailed fistula tract formation in
the knee secondary to an underlying surgical site infection or
facial dehiscence, it is likely that the fistulous tract developed
in our patients’ secondary to a either a postoperative infection
or inflammation and necrosis of the rotator cuff tendons and
tissues surrounding the glen humeral joint [8,18-22]. In both of
our reported cases, the deltoid fascia was noted on perioperative
imaging and intraoperative exam to be markedly dehisced and
unsuitable for primary closure. As a result, a vascularized regional
flap was chosen for wound coverage.
Prior studies have noted that similar to our findings, the draining
shoulder sinuses communicated with the glen humeral joint
[7,8]. The authors of these reports then hypothesized that the
dehiscence of the rotator cuff and deltoid following repair allows
for fistulous tract formation and that with shoulder motion, the
synovial fluid is pumped to keep the fistula open [7,8]. In our
series, both patients were successfully treated with adequate
excision of the tract and appropriate flap coverage. Furthermore,
both patients had improved range of shoulder motion and
significant pain relief. In the setting of obvious joint involvement
and/or a chronically infected synovia-cutaneous fistula, the
decision to proceed directly to vascularized tissue coverage
should be considered. If joint involvement or the presence
of an underlying infection is uncertain, magnetic resonance
imaging can aid in confirming the diagnosis, and either situation
should prompt the discussion for potential use of a regional flap
[11,23]. Shoulder reconstruction using a pedicle flap, such as the
latissimus dorsa, is a widely accepted reconstructive option due
to its reliability and ability to cover large wound defects with
ease [24-26]. In cases of synovia-cutaneous fistulas, the use of
a vascularized muscle flap is advantageous to obliterate dead
space, treat osteomyelitis, and provide adequate bulky coverage
of orthopaedic hardware [27,28]. The consideration for use
of vascularized tissue is even more important for cases where
there is suspicion for an underlying infection [29,30]. A study
published by Mirzayan et al. details the use of my cutaneous
flaps in 7 patients with deep shoulder infections [31]. In this
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study, the authors describe that inadequate soft tissue coverage
of the glen humeral joint leads to the breakdown of the skin and
subcutaneous tissue, and may lead to sinus tract formation. In
these patients, the use of a muscle to cover the wound and fill the
dead space can help provide a better seal for improved wound
healing and infection control [31]. Previously reported flaps used
for local coverage of deep shoulder wounds following rotator
cuff repair include the latissimus dorsa and pectorals major, both
of which have been reported to have favourable outcomes [2931]. Modern reconstructive literature indicates that utilization
of well vascularized fasciocutaneous flaps is equivalent to use
of a muscle flap for wound coverage, and the choice of the
regional flap is at the discretion of the reconstructive surgeon
[32-36].
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Conclusion
Deep infection following shoulder arthroscopy for rotator cuff
repairs is a rare problem that can lead to the formation of a
chronically draining synovia-cutaneous fistula that affects the
glen humeral joint. Furthermore, the excessive tension placed on
the rotator cuff tendons and deltoid during arthroscopic repair
and the resultant inflammation may contribute to tissue necrosis
and facial dehiscence over the glen humeral joint, allowing for
fistula formation. When this complication occurs, it is imperative
that a diagnosis is established as early as possible to avoid
unnecessary procedures and prolonged use of antibiotics. Surgeons
should be aware that when adequate soft tissue coverage cannot be
accomplished over the glen humeral joint via primary closure, there
are local flaps available to provide complete coverage over the joint.
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