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normal connection between the gallbladder and the skin, is also a rare com-
plication of gallbladder disease. We describe a case of a 77-year-old male who
presented with right flank necrotizing fasciitis which developed from a cho-
lecystocutaneous fistula secondary to emphysematous cholecystitis. Once the
necrotic tissues were adequately debrided, the large open wound was treated
with negative pressure wound therapy with instillation (NPWT-i) utilizing
hypochlorous acid (HOCL). The wound was closed with a split-thickness skin
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1. Introduction

Emphysematous cholecystitis is a rare subtype of acute cholecystitis characterized
by the presence of gas in the gallbladder wall. The “emphysema” is thought to re-
sult from ischemia of the gallbladder wall, commonly due to vascular compromise
with the subsequent presence of gas-forming bacteria in the gallbladder wall [1].
The mortality rate of acute emphysematous cholecystitis is 15% - 20% compared
with 1.4% in uncomplicated acute cholecystitis [1]. Risk factors include male sex,
peripheral atherosclerotic disease, and diabetes mellitus [2].

With the advent of laparoscopic cholecystectomy, a cholecystocutaneous fis-
tula is an uncommon complication of acute cholecystitis [3] [4] [5]. In the last
50 years, 50 cases were reported in the medical literature [3]. Neglected acute
cholecystitis/cholelithiasis can result in fistula formation between the gallbladder
and the duodenum or the colon [3]. A fistula may also develop between the in-
flamed gallbladder and the anterior abdominal wall [3]. Cholecystocutaneous fis-
tulas occur when there is increasing pressure within the gallbladder due to cystic
duct obstruction (e.g. cholelithiasis), leading to mural inflammation and re-
sulting in subsequent gallbladder wall necrosis [3]. If not rapidly addressed
with appropriate intravenous antibiotics and prompt cholecystectomy, the bac-
teria can cause abscess formation extending into the fascia and muscles of the
right upper quadrant [3] [4] [5]. This cascade of events may lead to necrotizing
fasciitis.

Necrotizing fasciitis, a fulminant disease, can easily spread along fascial planes
leading to sepsis and death [6]. Without immediate surgical debridement and intra-
venous antibiotics, the patient has a 10% to 25% risk of death [6] [7]. The sever-
ity of necrotizing fasciitis is strongly correlated with the presence of underlying
medical comorbidities such as immunosuppression, diabetes mellitus, malignancy,
and chronic kidney disease [6] [7].

We describe a case of a 77-year-old male who presented with right flank ne-
crotizing fasciitis which developed from a cholecystocutaneous fistula as a result
of an emphysematous cholecystitis. Once the necrotizing abdominal wall tissues
were debrided and source control obtained, the large open wound was treated
with NPWT-id utilizing hypochlorous acid, until the wound could be closed
with split-thickness skin grafts. The institutional review board (IRB) at Valley-
wise Health Medical Center (formerly known as Maricopa Integrated Health
System) has determined that this case report (CR2022-010) is exempt from IRB re-
view based on Code or Federal Regulations (CFRs) Title 45, Part 46—Protection of
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Human Subjects. The human data presented is in accordance with the Declara-
tion of Helsinki. There was no funding provided or obtained for the writing and
development of this scientific paper.

2. Case Report

A 77-year-old male with a past medical history of osteoarthritis and benign pros-
tatic hyperplasia, presented to a local medical center with complaints of low-
er abdominal pain from urinary distension/retention. The patient underwent an
abdominopelvic computerized axial tomography (CAT) scan which revealed an
enlarged prostate and what appeared to be a large perihepatic fluid collection,
measuring 11.7 x 17.4 centimeters, concerning for an intraabdominal right up-
per quadrant abscess. A Foley catheter was placed for bladder decompression with
symptomatic relief. The patient declined further studies or interventions regarding
the right upper quadrant fluid collection around his gallbladder and left against
medical advice.

Five weeks later, the patient presented to the same medical facility with short-
ness of breath, altered mental status, right upper quadrant pain with cutaneous
erythema, tachycardia (120 breaths/min), tachypnea (40 beaths/min) and hypo-
tension (80/40 mmHg). The patient had leukocytosis of 15.1K. Repeat CAT scan
of the abdominal and pelvis demonstrated a slight decrease in the size of the pe-
rihepatic fluid collection; however, the patient had evidence of ascending cho-
langitis, emphysematous cholecystitis, and necrotizing fasciitis-myositis extend-
ing from the right anterolateral chest wall down to the proximal right inguinal
canal and over the right hip and flank. The patient was admitted, placed on
broad-spectrum antibiotics, and emergently taken to the operating room for ex-
cisional debridement of the soft tissues including the skin and subcutaneous tis-
sues of the right upper quadrant. Afterward, the patient was transferred to the
author’s (MM) facility for continued surgical management which included mul-
tiple debridements, wound care, antibiotic administration, reconstruction, and
eventual elective cholecystectomy.

After arrival at MM’s medical center and upon physical examination, the pa-
tient was noted to have a large 40 x 50 centimeter soft tissue defect of the right
anterolateral chest wall, abdomen, and flank down to muscle (Figure 1). Subse-
quent CT imaging revealed free air persisting in the subcutaneous and myofas-
cial layers of the right anterior abdominal wall, intraabdominal free air, fluid
within the fistulous tract from the gallbladder in the right upper quadrant, and a
large right upper quadrant and flank soft tissue defect (Figure 2). The patient
was immediately taken back to the operating room for additional soft tissue de-
bridement of the involved areas of the right upper quadrant, chest wall, flank,
and hip, extending to the right inguinal ligament. During the second and third
surgical debridements multiple gallstones were removed from the right upper qua-
drant wound bed and confirmed with pathology. These findings, coupled with

the history obtained from the referring facility, were consistent with necrotizing
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Figure 1. Photographic image of the right upper quadrant and flank, status post de-
bridement for necrotizing fasciitis. Notice the muscle and fascia in the deep wound bed.

Figure 2. Image of computerized axial tomography scan of the abdomen showing free air
in muscles of the right upper quadrant abdominal wall and a large right lateral thora-
coabdominal flank defect (red arrow), fluid with intrabdominal air along the fistulous
tract from the still retained gallbladder (yellow arrows), and a large right flank soft tissue
defect.

fasciitis due to a cholecystocutaneous fistula as the sequela of emphysematous
cholecystitis with cholelithiasis. Once the wound was free of necrotic tissue, the
wound bed was treated with hypochlorous acid solution (Vashe Wound Solu-
tion, Urgo Medical North America, Fort Worth, TX) wet to moist dressing
changes every 12 hours for several days. Over the next twenty days the wound
bed had V.A.C. VERAFLO Cleanse Choice™ (3M, Minneapolis, MN) dressing
application NPWT-id of hypochlorous acid solution. The settings were: instilla-
tion of 150 ml of hypochlorous acid solution, 10-minute dwell time, cycling

every 3.5 hours, and a negative pressure of —125 mmHg.
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By hospital day (HD) 19, the patient’s wound bed had thick granulation tissue
and was deemed suitable for split thickness skin grafts (STSGs). On HD 20, the
patient underwent STSG to the right thoracoabdominal region, flank and hip
followed by an interface of Mepitel™ (Monlycke, Peachtree Corners, GA) and
application of V.A.C. VERAFLO™ dressing (3M, Minneapolis, MN) for NPWT
at —125 mmHg (Figure 3). The linear chest wound was closed primarily for 20
cm using single, interrupted 2-0 Nylon sutures (Ethicon, Bridgewater, NJ). After
five days, the NPWT was removed revealing a 90% STSG take; the remaining
open areas were treated daily with non-adherent gauze and ointment (Figure 4).
The patient was discharged on HD 32 to a skilled nursing facility with close fol-
low-up. The patient was seen in the clinic at two-week intervals, until the re-
maining open wounds were completely healed by week 4 following discharge
(Figure 5 and Figure 6). At a subsequent admission four weeks later, the patient
underwent a laparoscopic cholecystectomy with an interoperative cholangiogram

which did not reveal any intraductal cholelithiasis.

Figure 3. Photographic image by hospital day 25 prior to discharge: Right upper qua-
drant and flank, with split thickness skin graft coverage, with greater than 90% graft take.

Figure 4. Photographic image one week after discharge: Right upper quadrant and flank
with several open areas of granulation tissue.
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Figure 5. Right chest wall with retained sutures four weeks post discharge (day 54). The
sutures were removed in the clinic.

Figure 6. Photograph of the right flank with well-healed split-thickness skin grafts four
weeks post discharge (hospital day 54).

3. Discussion

3.1. Emphysematous Cholecystitis: A Rare Subtype of Acute
Cholecystitis

Emphysematous cholecystitis is a rare subtype of acute cholecystitis characterized
by the presence of gas in the gallbladder wall on plain abdominal radiographs,
ultrasound or computerized tomography scans [1] [2]. The emphysema is thought
to result from ischemia of the gallbladder wall, likely due to vascular compro-
mise of the cystic artery, with concomitant infection of gas-forming bacteria, such

as Clostridium species, Klebsiella species, anaerobic streptococci, Salmonella ty-
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phii and Escherichia coli [1] [2]. Presenting signs and symptoms include right
upper quadrant abdominal pain with or without Murphy’s sign (inspiratory ar-
rest upon right upper quadrant palpation), low-grade fever, nausea, and emesis.
Given the high mortality rate associated with acute emphysematous cholecysti-
tis, the gold standard in treatment is emergent cholecystectomy coupled with
perioperative antibiotics [1]. If the patient is too frail or felt to be too unstable
for a laparoscopic cholecystectomy, a percutaneous drain can be placed into the
gallbladder for bile drainage and gallbladder decompression coupled with anti-
biotics [1]. Unfortunately, a fistula tract between the gallbladder and the epi-
dermis can result. Drain placement was not necessary in our patient’s case as the
emphysematous gallbladder was spontaneously decompressing through an open

fistula tract in the right upper quadrant.

3.2. Cholecystocutaneous Fistula in Acute Cholecystitis

A spontaneous cholecystocutaneous fistula is a very uncommon complication of
both cholecystitis and cholelithiasis [3]. Occurring between the gallbladder and
the skin, this fistula forms due to either 1) increasing pressure in the gallbladder
secondary to obstruction of the cystic duct by cholelithiasis, or 2) a gallbladder
malignancy [3]. In the first example, obstruction subsequently causes an increase
in the intraluminal pressure of the gallbladder leading to impaired blood and lymph
flow. With mural inflammation and ischemia leading to necrosis, the gallbladder
wall perforates into the abdominal cavity or into the adjacent tissue of the right
upper quadrant wall [3]. This fistula tract can penetrate the peritoneal layer and
enter the fascia and muscle of the right upper quadrant abdominal wall. The ul-
timate management is laparoscopic cholecystectomy, right upper quadrant ante-

rior wall debridement, and tract excision with definitive closure.

3.3. Necrotizing Fasciitis: Pathophysiology and Management

Necrotizing fasciitis is a severe and fulminant, life-threatening bacterial infection
of the deep soft tissues involving the muscles and fascia, which can cause rapid
local tissue destruction, necrosis, and systemic sepsis. The overall mortality rate
of necrotizing fasciitis is between 10% to 25% [4]. Early signs and symptoms in-
clude tenderness out of proportion to examination at the affected area, tissue
crepitus, erythema, and blister deveopment [4]. Vital signs are commonly ab-
normal including fevers, tachycardia, hypotension, and tachypnea. Induration,
fluctuance, skin necrosis, and bullae are commonly found over the affected areas
on physical examination [4]. Laboratory findings may include leukocytosis, ele-
vated blood urea nitrogen, elevated serum creatinine, and hyponatremia [4].
Common causative organisms might include Group A streptococcus, Staphylo-
coccus aureus, Escherichia coli, Pseudomonas and Klebsiella species [4]. The
mainstay of clinical management is aggressive and extensive surgical debride-
ment of involved tissues and is considered to be the most important determining

factor for survival. Intravenous broad-spectrum antibiotics covering suspected
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prokaryotic organisms must be immediately initiated.

3.4. Various Abdominal Pathologies Leading to Secondary
Necrotizing Fasciitis

Necrotizing fasciitis secondary to intraabdominal pathology occurs with bacteri-
al transfer from an infectious source such as appendicitis, cholecystitis, abscess,
or another intraabdominal source [3] [8] [9] [10] [11]. In a similar case, Ribeiro
et al. in 2020 described an anterior abdominal wall necrotizing fasciitis in a pa-
tient with a cholecystocutaneous fistula [3]. Despite aggressive surgical care, an-
tibiotics, intravenous resuscitation, and vasopressors, the patient expired after 24
hours. Romanoff et al. described a 71-year-old male found to have perforated
appendicitis that eroded into the abdominal wall causing a necrotizing soft tissue
infection [8]. The patient underwent an open appendectomy and abdominal wall
debridement while receiving broad-spectrum antibiotics, however he developed
a colo-cutaneous fistula secondary to inflammation at the surgical site. Matthews
et al. previously described the development of a colo-cutaneous fistula in a pa-
tient with a deep, large surface area burn after having undergone a left hemico-
lectomy with colorectal anastomosis one month prior [12]. In this case, the fis-
tula did not cause necrotizing fasciitis as the burned skin, subcutaneous tissue,
and fascia had already been debrided to the muscle layer for adequate burn exci-
sion; however, purulent drainage was present. The fistula resolved with wet to
moist normal saline dressing changes. Rebai et a/ described necrotizing fasciitis
of the chest and right abdominal wall in an otherwise healthy 27-year-old male
caused by a perforated, acute appendicitis treated with emergent laparotomy and
appendectomy [9]. However, on postoperative day 12, the patient returned to
the emergency department in septic shock with right flank pain. Surgical explo-
ration revealed purulent peritonitis with necrotizing fasciitis involving the right
lower abdomen, right psoas muscle, and right retroperitoneum. Khaladkar et al
described thoracoabdominal necrotizing fasciitis secondary to an emphysemat-
ous pyelonephritis with retroperitoneal abscess [11]. With a history of Type II
diabetes mellitus, the patient was found to have left emphysematous pyelonephritis,
adjacent perinephric abscess, and retroperitoneal extension down to the left in-

guinal region with necrotizing fasciitis.

3.5. Wound Reconstruction

The reconstruction of a large wound can be facilitated using negative pressure
wound therapy coupled with instillation and dwell utilizing hypochlorous acid
solution [13]. Such therapy is beneficial for the promotion of granulation tissue
and wound healing as it uses macrostrain and microstrain coupled with cyclical-
ly timed instillation across the wound bed. NPWT with reticulated open cell
foam dressings with instillation and dwell time (NPWTi-d) provides daily, effec-
tive hydrosurgical open wound cleansing [14]. Either saline or hypochlorous ac-
id wound cleanser can be instilled in adequate volumes to irrigate the wound

bed. Many case reports and case series have illustrated the healing potential of
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NPWT(i-d) for subsequent wound closure [13] [14] [15].

4. Conclusion

Emphysematous cholecystitis is a rare complication of acute cholecystitis with
increased morbidity and mortality. The development of cholecystocutaneous fis-
tulas provides a route for the migration of bacteria into the soft tissues, poten-
tially leading to necrotizing fasciitis. With all the listed pathologic diseases present
in our patient, his chances of survival were extremely low. There is such a pauci-
ty of cases reported in the literature, that a best practice paradigm based on pros-
pective randomized studies may be difficult to achieve. Clinicians rely on expert

opinions and case studies until more robust evidence-based data becomes avail-
able.
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