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Unexpected Cause of a Necrotizing Soft Tissue Infection
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Background A 72-year-old female presented with acute abdominal symptoms, including right lower quadrant
pain, overlying skin erythema, and hemodynamic instability. Diagnostic evaluation revealed a
perforated cecal diverticulum with subsequent necrotizing soft tissue infection (NSTT).

Summary Intra-abdominal infections, including appendicitis, diverticulitis, and bowel perforation, can rarely
lead to NSTTIs. NSTTIs can have life-threatening outcomes if not addressed promptly with surgical
debridement and broad-spectrum antibiotics. This case report illustrates a 72-year-old Filipino
female who presented with septic shock secondary to an NSTT originating from a perforated
cecal diverticulum. Computed tomography (CT) imaging confirmed the diagnosis, necessitating
emergent debridement of the right groin with subsequent laparotomy. A right hemicolectomy
with primary anastomosis was performed, followed by a course of broad-spectrum antibiotics.
Despite the severity of the infection, the patient underwent a successful recovery without the need
for additional debridement.

Conclusion = Early detection and prompt surgical intervention are crucial for managing NSTIs caused by loss
of bowel integrity, including cecal perforation. Necrotizing soft tissue infections secondary to
perforation of a cecal diverticulum are rare, and this case highlights the importance of considering
intra-abdominal injuries as a source of NSTT to ensure appropriate therapy and patient recovery.
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Case Description

Cecal diverticulosis is an uncommon condition, represent-
ing only 3.6% of all colonic diverticular diseases." While
more prevalent in Asian populations, right-sided colonic
diverticulitis, particularly involving the cecum, is less com-
mon in Western societies. Diverticula arise from weakness-
es in the bowel wall at points of blood vessel penetration.
True diverticula involve all layers of the bowel wall, where-
as false diverticula lack the muscular layer. Cecal divertic-
ula are typically located in the anterior cecal wall near the
ileocecal valve and are often classified as true diverticula.?
The exact etiology of cecal diverticula remains unclear,
with both congenital and acquired factors implicated.”?
Histological studies have shown a mixed pattern of true
and false diverticula with increasing prevalence in older
populations.’

Generally, diverticula of the cecum are benign and asymp-
tomatic. However, 10-20% of cases develop symptomps
mimicking acute appendicitis, including right lower quad-
rant pain, fever, and leukocytosis.* These clinical manifes-
tations usually arise due to complications from diverticu-
litis or perforation, with potential sequelae such assepsis,
peritonitis, abscess formation, or even more rarely, a nec-
rotizing soft tissue infection (NSTI).?

The patient is a 72-year-old Filipino female who presented
to the emergency department with a five-day history of
constant and progressively worsening right lower quadrant
pain, radiating to the right groin with spreading redness
over the area, as well as complaints of loose stools (Figure
1). The patient had a complex medical history, including
chronic myelogenous leukemia treated with Gleevec and
metastatic colon cancer managed with palliative FOLF-
OX/bevacizumab chemotherapy. Additionally, she was
on anticoagulant therapy (warfarin) for a left ventricular
thrombus. Her last FOLFOX/bevacizumab infusion had
been administered eight days prior to presentation.

Upon arrival, the patient exhibited hemodynamic instabili-
ty requiring vasopressor support, along with localized signs
of inflammation and infection in the right groin. Physical
examination demonstrated tenderness to palpation and
erythema with induration overlying the right groin and
extending to the right buttock. Rectal examination was
notable for melena. Laboratory findings were remarkable
for leukocytosis, elevated creatinine, and a supratherapeu-
tic international normalized ratio (INR) greater than 20.
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Figure 1. Right Groin Erythema. Published with Permission
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Mild erythema over the patient’s right groin extending laterally, seen on
presentation.

Computed tomography (CT) of the abdomen and pelvis
demonstrated inflammation and gas within the right pelvic
wall with 5 cm of complex fluid collection (Figure 2), and
gas tracking along the psoas and iliacus muscles (Figures
3 and 4), suggestive of septic shock secondary to NSTI.
Given the patients clinical presentation of septic shock,
aggressive management was initiated with intravenous flu-
id resuscitation, broad-spectrum antibiotics, and reversal
of coagulopathy using prothrombin complex concentrate
and vitamin K. Subsequently, the patient underwent emer-
gent surgical exploration and debridement of the infected
right groin region.

Intraoperatively, the right groin incision revealed purulent,
foul-smelling fluid upon opening the external oblique fas-
cia. The overlying subcutaneous fat was gray and exhibit-
ed necrotic changes, necessitating debridement to healthy,
bleeding tissue. An abdominal wall defect was identified
without evidence of intra-abdominal content herniation.
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Figure 2. Right Pelvic Wall Inflammation. Published with Permission

CT Abdomen and Pelvis showing fat stranding, gas, and fluid in the right pelvic
wall.

Figure 3. Gas and Heterogeneity in Psoas Muscle. Published with
Permission

CT Abdomen and Pelvis showing small bubbles of gas and heterogeneity of the
psoas muscle.

Figure 4. Gas and Heterogeneity in Iliacus Muscle. Published with
Permission

CT Abdomen and Pelvis showing small bubbles of gas and heterogeneity of the
iliacus muscle as well as gas in the right abdominal wall.
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Once the right groin had been adequately debrided, a
diagnostic laparoscopy revealed no evidence of intra-ab-
dominal contamination. The right lower quadrant was
inspected, and part of the cecum was found to be adherent
to the abdominal side wall. The cecum was bluntly freed
from the side wall, resulting in complete loss of the pneu-
moperitoneum and visualization of a defect in the abdom-
inal wall connecting to the previously debrided right groin.
Conversion to laparotomy confirmed a cecal perforation.
A right hemicolectomy with primary anastomosis was per-
formed. The decision to proceed with primary anastomo-
sis was based on several factors, including the absence of
intra-abdominal contamination, improving hemodynamic
stability (reduced vasopressor requirement) with addition-
al fluid resuscitation, and successful debridement of the
right groin.

Following surgery, the patient was admitted to the inten-
sive care unit for close monitoring and continued treat-
ment with broad-spectrum antibiotics. Histopathological
examination of the surgical specimen confirmed acute
inflammation and necrosis within the right groin, along
with a cecal diverticulum exhibiting serosal adhesions and
acute inflammation. Notably, no evidence of malignancy
was identified. Blood cultures obtained during the emer-
gency department evaluation were positive for Klebsiella,
prompting targeted antibiotic therapy. The patient’s post-
operative course was without complications, and she did
not require additional surgical debridement. She was dis-
charged to a skilled nursing facility on postoperative day
16 for continued wound care, with a negative pressure
wound therapy dressing in place.

Discussion

Cecal diverticula are uncommon and rarely present with
bowel perforation. In this case, the patient’s use of bevaci-
zumab, a monoclonal antibody targeting vascular endothe-
lial growth factor, likely contributed to the development of
cecal perforation. Bevacizumab is used in the treatment of
various malignancies, including metastatic colorectal can-
cer (mCRC), and has been associated with an increased
risk of bowel perforation, reaching up to 4% in mCRC
patients. This increased risk is attributed to the medica-
tion’s ability to impair vascular regeneration and induce
ischemia.® One meta-analysis looked at 17 different ran-
domized control trials with a total of 12,294 patients and
found that risk factors for perforation include colorectal
cancer and high cumulative dose of bevacizumab.” Several
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studies have identified risk factors, including diverticuli-
tis, colitis, and obstruction.®” Our patient has a history
of diverticulitis and was exposed to a higher-than-stan-
dard dose of bevacizumab (4.8 mg/kg/week). While bowel
obstruction was not present on physical exam, imaging,
or upon examination of the bowel intraoperatively, beva-
cizumab likely contributed to the cecal perforation in the
setting of cecal diverticulitis.

The development of NSTT following a diverticular perfo-
ration is a rare but severe complication.® NSTTs are char-
acterized by rapidly progressing infections involving the
skin, subcutaneous tissue, fascia, and muscle.” Bacterial
colonization and the production of proteolytic enzymes
initiate the infection, with anaerobic environments created
by vascular thrombosis accelerating bacterial growth and
spread. This process ultimately leads to hematogenous dis-
semination to distant sites.'’ Vascular injury occurs due to
cytokine cascades that damage the endothelium. Vascular
injury, induced by cytokine-mediated endothelial damage,
further exacerbates tissue damage through increased vas-
cular permeability, edema, and leukocyte infiltration, cul-
minating in ischemic necrosis."" The resulting coagulation
cascade inhibits fibrinolysis and promotes microthrombo-
sis, compounding tissue ischemia and necrosis.

NSTI originating from a distant area secondary to bowel
perforation represents an atypical presentation. A literature
review by Kumar et al.® reviewed 67 atypical presentations
of necrotizing fasciitis secondary to bowel injuries, and
the breakdown of the different etiologies included trauma
(29%), perforated appendicitis (23%), perforated diver-
ticulitis (16%) and perforation of a gastrointestinal tract
cancer (16%). The mortality rate associated with cecal per-
foration alone is substantial, ranging from 30% to 72%,
with outcomes influenced by factors such as timing of per-
foration, extent of peritoneal contamination, and prompt-
ness of intervention.'? The development of NSTT can
dramatically worsen the clinical course, leading to rapid
progression to sepsis, multi-organ failure, and potentially

death.’

Clinical suspicion remains the cornerstone for diagnosing
NSTI, with surgical exploration providing definitive con-
firmation. Radiographic imaging may be considered, and
findings such as gas in the tissues can support the diagnosis
when NSTT is suspected.'® For instance, a meta-analysis by
Kwee and Kwee'* found that the presence of gas was the
most common diagnostic CT criteria and, although indic-
ative of NSTI, demonstrated a sensitivity of only 48.6%
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and specificity of 93.2%. The presence of gas is often a
late-stage finding, possibly explaining the low sensitivity,
suggesting that NSTT may be present even without this
imaging characteristic. Other CT findings, such as sub-
cutaneous edema and fluid collections, have limited diag-
nostic value due to lower sensitivity and specificity (34.6%
and 11.2%, respectively). However, the study suggests that
combining multiple CT findings could improve diagnos-
tic performance in the setting of suspected NSTL.'* In our
patient, the presence of both gas and fluid collection on
CT scan strengthened the suspicion of an ongoing NSTI.

Several case reports have described the development
of NSTIs following a primary intra-abdominal source.
Sablone et al. reported a case of NSTTI in a patient who
developed a right colic perforation after a polypectomy.'
The colonic contents spread into the retroperitoneum
and subsequently down the inguinal canal to the thigh,
transporting the intestinal microbial flora, leading to fas-
cial necrosis and, ultimately, septic shock. The patient died
two days after admission, which the authors attributed
to inadequate treatment timing. Rupp et al. described a
case of NSTT in the lower limb caused by a foreign body
(toothpick) perforating the colon.'® Extensive soft tissue
and muscle necrosis were encountered during emergency
surgery, with the patient subsequently recovering due to
immediate intervention. Two additional cases described by
Panter et al."” and Chanal et al." linked Crohn’s disease
to NSTT development. In both cases, fistulization of the
bowel into the retroperitoneum resulted in the formation
of abscesses within the posterior abdominal wall and pso-
as muscle, respectively. Surgical resection of the diseased
bowel and extensive debridement were required, along
with antibiotic therapy, with histopathological examina-
tion confirming Crohn’s disease.

While several case reports have documented NSTTs follow-
ing colonic perforations due to polypectomy, foreign body
ingestion, or Crohn’s disease, there is a notable paucity of
literature specifically addressing NSTIs originating from
perforated cecal diverticulitis. A comprehensive literature
search between January 1950 and June 2023 focusing on
cecal diverticulitis, cecal perforation, necrotizing soft tissue
infection, and necrotizing fasciitis yielded limited results..
The search included all article types. A 2015 Letter to the
Editor described a case of an otherwise healthy 38-year-old
male with a perforated cecal diverticulum leading to ret-
roperitoneal NSTT, successfully treated with debridement
and hemicolectomy.” This report cited an earlier Japanese
case (2002) where a patient with a perforated cecal diver-
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ticulum and retroperitoneal gas of unknown etiology ulti-
mately succumbed to the infection despite not undergoing
emergent surgical debridement.?

Several factors contribute to worse outcomes in patients
with NSTIs, including advanced age, underlying medical
comorbidities, and immunocompromised states. Among
the various patient and treatment-related factors, early diag-
nosis and prompt surgical debridement have consistently
demonstrated a significant impact on reducing NSTI-as-
sociated mortality.”? Delays in surgical intervention, often
due to challenges in identifying the infection source or
unclear clinical presentation, can lead to increased surgical
procedures, worsening symptoms, prolonged recovery, and
poorer overall outcomes. The variable clinical presentations
of NSTIs further complicate early diagnosis, especially in
immunocompromised patients who may not exhibit typi-
cal signs of infection, such as fever and leukocytosis. Con-
sequently, immunocompromised patients have a two-fold
increased risk of in-hospital mortality compared to immu-
nocompetent patients.

Despite this patient’s atypical presentation, early surgical
intervention to address the underlying source of infection
was critical for her survival. This case highlights the impor-
tance of considering intra-abdominal infections as a poten-
tial source of NSTTIs, particularly when a specific focus of
infection cannot be readily identified.

Conclusion

Cecal diverticulum perforation leading to NSTT is an
extremely rare occurrence. Despite the paucity of cases,
early detection and prompt surgical intervention remain
the mainstay treatment. Given the atypical presentation of
this case, it is essential for clinicians to have a high index of
suspicion for less common etiologies of NSTTs, including
intra-abdominal injuries, when evaluating patients with
atypical symptoms to reduce patient morbidity and mor-
tality and improve outcomes.

Lessons Learned

Early identification of NSTIs is crucial, as timely surgi-
cal intervention significantly impacts patient prognosis. In
cases where the presentation is atypical, consideration of
intra-abdominal sources of infection is essential. Effective
management of these infections requires aggressive surgical
debridement of necrotic tissue and control of the intra-ab-
dominal inflammatory process.
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