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ABSTRACT

Introduction: Uterine clostridial myonecrosis is a rare infection associated with a high mortality
rate. This report presents 2 cases of maternal mortality resulting from peripartum clostridial myo-
necrosis of the uterus.

Case Presentation: Case 1is a 30-year-old woman (nullipara) who presented in labor at term
with an intra-amniotic infection and fetal demise. She rapidly developed septic shock, and cesar-
ean hysterectomy was performed for a suspected necrotizing uterine infection later identified to
be Clostridium septicum. Case 2 is an adolescent who presented in septic shock following first
trimester medication abortion and died during emergent exploratory laparotomy; cultures grew
Clostridium sordellii. Both patients expired within 18 hours of hospital admission.

Discussion: Given the rapidly progressive course of clostridial infections, maintaining a high
index of suspicion is imperative for ensuring timely diagnosis and effective treatment. Prompt
recognition of clinical features associated with clostridial myonecrosis —abdominal pain, tachy-
cardia, leukocytosis and hyponatremia — is essential in preventing mortality. The utilization of
point-of-care ultrasound may expedite the diagnosis of uterine myonecrosis. When uterine myo-
necrosis is suspected, immediate initiation of penicillin-based antibiotics, alongside clindamycin,
and aggressive surgical intervention including hysterectomy are essential for ensuring survival.
Although the decision to perform a hysterectomy can be challenging, especially in cases involv-
ing child-bearing-aged patients, it is a vital step to avert a fatal outcome.

Conclusions: By presenting these cases, we aim to raise awareness of this uncommon, but
highly lethal infection to expedite diagnosis and treatment to improve patient outcomes.

INTRODUCTION

Severe sepsis from intra-amniotic infection
(IAI) is a rare but devastating complica-
tion of both childbirth and abortion.14
IAI is typically polymicrobial, and isola-
tion of a single causative bacterial species is
uncommon.5 The exception is IAI due to
toxin-producing bacteria like Clostridium
and Group A Streptococcus (GAS) which,
even in isolation, can cause lethal necrotiz-
ing infections. Nearly all maternal infec-
tious deaths today in developed countries
are caused by these organisms.68 Though
uncommon, clostridial myonecrosis (gas
gangrene) of the uterus can result from
prolonged rupture of membranes, retained
products of conception, and post-abortive
sequelae.>11 We describe 2 cases of mater-
nal death due to peripartum clostridial

myonecrosis of the uterus.

CASE PRESENTATIONS
Case 1: Clostridium septicum
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A 30-year-old gravida 2, para 0010 (G2P0010) female without any
prenatal care at approximately 42 weeks gestation presented with
ruptured membranes and an intrauterine fetal demise in breech
presentation. Vital signs were remarkable for fever of 38.2°C,
pulse of 127 beats per minute (bpm), and hypertension with
blood pressure (BP) of 167/81. Laboratory evaluation including a
complete blood cell count (CBC), comprehensive metabolic panel
(CMP), and urine protein to creatinine ratio (P:C) showed leuko-
cytosis 19.6 103/puL, hyponatremia 126 mmol/L, and urine P:C
0.57, while creatinine, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), lactate, and platelet counts were normal.

She had no known history of hypertension and was treated for

VOLUME 123 - NO 3 213



preeclampsia with severe features with a
4-gram bolus and then 2-gram per hour
infusion of magnesium sulfate and 1 dose
of 20 mg intravenous (IV) labetalol. Her
BP responded initially to 134/77, and she
never required another dose of labetalol.
She received an epidural for pain control
but initially declined labor augmentation,
antibiotic treatment for presumed IAI, or
imaging.

Two hours after admission, she accepted
and received ampicillin and gentamicin;
her fever defervesced, and her tachycardia
resolved. Vitals signs were recorded every
15 minutes and she remained normoten-
sive with adequate urine output of 80 mL/
hour over the next 4 hours. Labor pro-
gressed without augmentation and con-
tractions were detected every 3 minutes on

tocometry. cervical necrosis.

Figure 1. Gross Uterine Pathology

Gross uterine specimen for Case 1 demonstrating diffuse decidual and myometrial necrosis with complete

she

reported increasing abdominal pain despite the epidural. Her

Seven hours after admission,
condition acutely deteriorated, with vital signs 15 minutes
before decompensation showing BP 101/65, pulse 88 bpm, and
oxygen saturation 96%. Then, 15 minutes later, her BP and oxy-
gen saturation dropped to 68/37 and 91%, respectively, while
her pulse remained 85 bpm. On physical examination, she was
found to be newly lethargic and her fundal height, measured at
37 cm on admission, was palpated at the level of her diaphragm.
Due to abdominal pain and the rapid increase in her fundal
height, a bedside transabdominal ultrasound was attempted
to assess the uterus and abdomen for signs of abruption and
blood accumulation, but the presence of diffuse high-amplitude
echoes and myometrial shadowing made visualization challeng-
ing. Chest x-ray and bedside echocardiogram were without acute
findings. Laboratory evaluation was now significant for a white
blood cell (WBC) count of 24.6 103/uL, hemoglobin 11.9g/
dL, creatinine 1.34mg/dL, sodium 128 mmol/L, and magne-
sium 7.4 mg/dL. Her antibiotics were broadened to piperacillin/
tazobactam and vancomycin, and she initially responded to IV
blood pressure support. She was now completely dilated and plus
2 station and began pushing for an attempted breech vaginal
delivery. Her condition worsened during 15 minutes of pushing
with minimal descent of the fetal breech, so a vertical midline
cesarean delivery under general anesthesia was performed. Upon
entry into the abdomen, the uterus was markedly enlarged and
edematous with diffuse mottling. A classical hysterotomy, which
notably did not bleed, caused the eruption of large volume foul-
smelling gas. A demised fetus, which weighed 6800 grams due
to remarkable edema and gaseous distension, was delivered.

Hysterectomy was completed to obtain source control of the
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Figure 2. Placental Pathology
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Chorioamnionitis associated with Case 1 with gram-variable rods present
within intermembranous space (black arrows). Polymorphonuclear granulo-
cytes present diffusely within chorion (white arrows).

infection. Disseminated intravascular coagulation was diagnosed
intraoperatively with an international normalized ratio (INR) of
4.0 and an undetectable fibrinogen level.

She was transferred to the intensive care unit postoperatively; 2
hours later, she experienced cardiac arrest, was unable to be resus-
citated, and was pronounced dead. Uterine and placental cultures
grew Escherichia coli and Clostridium septicums 2 sets of peripheral
blood cultures collected on admission had no growth. Pathology
exam of the uterus demonstrated extensive decidual and myome-

trial necrosis (Figure 1). Placental pathology revealed acute nec-
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Table. Unique (White) and Shared (Gray) Features of Clostridium septicum and Clostridium sordellii
Clinical Considerations
Organism Pathogenesis Clinical Exam Laboratory Imaging Management
C septicum | 4 unique toxins Fever 1 White blood cell Echocardiogram Broad spectrum antibiotics
Hemorrhagic bullae 15-30 103/pL Right heart failure « Clindamycin
Soft tissue crepitations Coagulopathy AND
Right heart N Hemoglobin « Piperacillin-tazobactam
I Platelets
J Fibrinogen
T INR
Both Toxin production Pain out of proportion T White blood cell CT scan/ultrasound Hemodynamic stablization
Ascending infection to exam T Creatine kinase Myometrial gas « Multidisciplinary care team
from vaginal or Shock T Lactate « Adequate intravenous and central
rectal flora Refractory hypotension T Creatinine line access
Tachycardia 7T Liver function tests « Aggressive fluid and pressor
Oliguria 4 Sodium support
Gram stain
Gram+/Gram-variable rods
J Neutrophils
C sordellii 7 unique toxins No fever 111 White blood cell Fast scan/CT scan Early and aggressive source control
Capillary leak syndrome 50-200 103/p|. Ascites « Consider hysterectomy
Large volume Hemoconcentration « Consider unilateral or bilateral
salpingoophorectomy
Abbreviations: CT, computed tomography.
Bold text represents key features.

rotizing chorioamnionitis with Gram-variable rods in the inter-
membranous space (Figure 2). Her family declined autopsy of the

patient and fetus.

Case 2: Clostridium sordellii

The second case is an adolescent female (primigravida) who pre-
sented to the emergency department (ED) with worsening lower
abdominal pain 8 days after initiating medication abortion with
mifepristone and misoprostol at 8 weeks’ gestation. She had nor-
mal vital signs and laboratory evaluation, except a WBC count
of 23.9 103/ pL. Ultrasound showed vascular, echogenic material
in the endometrial cavity presumed to be retained products of
conception, so she underwent an uncomplicated manual vacuum
aspiration in the ED and was discharged home.

She returned to the ED the next day with worsening abdomi-
nal pain and altered mental status. She was hypotensive (BP
30/15mmHg) and tachycardic (heart rate 110 bpm) but afebrile
and oxygenating normally. Her abdominal exam was notable for
distention, guarding, and rebound tenderness to palpation. A bed-
side ultrasound demonstrated large volume abdominal free fluid.
She was taken to the operating room for exploratory laparotomy
due to concern for intraabdominal hemorrhage.

Exploration of the abdominal cavity revealed large volume
ascites, edematous bowel, and normal-appearing appendix and
adnexa. The uterus was small, firm, and normal in appearance.
Her laboratory analysis resulted intraoperatively and was notable
for hemoglobin 19.8g/dL, WBC 135.1 103/uL, sodium 129
mmol/L, creatinine 2.25mg/dL, and lactate 8.5 mmol/L. Blood

cultures and an endometrial biopsy for culture were sent when the
elevated WBC count resulted, and vancomycin, piperacillin-tazo-
bactam, and clindamycin were started. The patient’s clinical status
deteriorated further and a hysterectomy was performed for source
control. During the hysterectomy, the patient experienced cardiac
arrest that did not respond to resuscitation, and she expired on the
operating table. The blood cultures never grew an organism, but
the endometrial culture revealed Clostridium sordellii. Final uterine
pathology demonstrated extensive necrosis of the endometrial lin-
ing extending to myometrium with acute inflammation and hem-
orrhagic necrosis of the bilateral adnexa. Autopsy findings were

consistent with death due to toxic shock.

DISCUSSION

Clostridia are anaerobic, spore-forming, gram-positive rods that
are a commensal in the vaginal secretions of 5% to 20% of asymp-
tomatic people and are a rare cause of obstetric and gynecologic
infections.29-16 In this report, we present 2 cases of uterine clos-
tridial myonecrosis (gas gangrene), a rare and deadly manifesta-
tion of clostridial infection with mortality rates between 50%
and 100%.910 In cases of clostridial myonecrosis, C perfringens is
most commonly isolated (found in 80% of cases), followed by C
novyi and C septicum. Other more rare clostridial species causing
myonecrosis include C histolyticum, C sordellii, and C fallax.13:1517
Most fatal cases of postpartum infection have involved one of
these Clostridial species or other toxin-producing bacteria, such

as Group A Strep.4
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Pathogenesis

Clostridial uterine myonecrosis occurs when clostridial organ-
isms within the normal intestinal or vaginal flora spread into new
spaces through a breach in anatomical defense barriers.10 Severity

of infection results from bacterial production of toxins.!3

C septicum

The bacterium encountered in the first case is C septicum, an
organism commonly identified in gas gangrene, but a rare cause of
obstetric and gynecologic infection. We identified 7 other cases in
the literature — 3 with gynecologic malignancy and 4 peripartum
patients.1218-23 C septicum is an aerotolerant organism 300 times
more virulent than C perfringens.1>21 The virulence of C septicum
stems from its 4 toxins, the most lethal of which is the alpha toxin,
which produces lecithinase—a phospholipase that causes ischemic
tissue necrosis and hemolysis. The creation of devitalized tissue
by toxin-generated ischemia produces an anaerobic environment
that results in rapid disease spread. Antibiotics cannot penetrate
this devitalized tissue, making rapid source control via surgical

debridement imperative.

C sordellii

C sordellii is an uncommon and transient isolate of vaginal and
rectal flora, found in 3.4% of asymptomatic reproductive-aged
women in the United States.24 Uterine myonecrosis from C sor-
dellii constitutes a rapidly progressing and nearly always fatal
infection. Though rare, it is a known complication of medication
abortion and also has been seen in peripartum infections and after
gynecologic surgery.25-2> Similar to C septicum, virulence results
from the production of 7 known toxins, of which the hemorrhagic
and lethal toxins are considered primarily responsible for patho-

genic infection.

Diagnosis
While clinical manifestations of C sordellii and C septicum share
some features, each presents differently (Table). Both infections
are associated with tachycardia and pain out of proportion to
examination findings. Patients with C septicum typically have
fever, sometimes hemorrhagic bullae or soft tissue crepitations and
— once shock develops — hypotension, multiple organ failure, and
disseminated intravascular coagulation.?! Patients with C sordel-
lii infection are typically afebrile but have refractory hypotension,
tachycardia, and a profound capillary leak syndrome causing large
volume ascites.?527

Laboratory findings are similar in both infections and early
on are remarkable for hyponatremia and marked leukocyto-
sis. Hyponatremia is caused by both sepsis physiology and the
extensive third spacing of fluids seen in necrotizing soft tissue
infections. Serum sodium levels less than 135 mEq/L and WBC
count of greater 15.4 103/uL are useful thresholds to distinguish
necrotizing soft tissue infections from non-necrotizing infec-

tions.2425:30 Leukocytosis, while present in both clostridial infec-
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tions, is markedly elevated (50-200 103/uL) in cases of C sor-
dellii 252731 Later laboratory findings for both infections include
elevated lactate and creatine kinase levels, as well as signs of
multisystem organ failure such as elevated creatinine and liver
function tests. C septicum often causes coagulopathy—including
thrombocytopenia, fibrinogenemia, anemia, and elevated INR
— where hemoconcentration is seen with C sordellii. Blood and
all tissue specimens suspected to be infected should be sent for
Gram stain and culture. Gram stain will show gram-positive or
gram-variable rods and often a paucity of neutrophils, thought
due to toxin-mediated destruction of these cells.!s Culture is less
useful in the initial diagnostic phase as clostridial species can
take several days to speciate.

Imaging—typically computed tomography—may demonstrate
myometrial gas, which can expedite confirmation of a diagnosis.
In our first case, we saw diffuse echogenic foci with “dirty poste-
rior shadowing” on bedside ultrasound of the uterus. In retrospect,
this finding was likely due to the presence of extensive gas in the
myometrium; similar ultrasonographic descriptions of intramus-
cular gas exist in the literature in cases of emphysematous chole-
cystitis.30 Our review of the literature revealed no other reports of
utilizing point-of-care ultrasound to evaluate for the presence of
myometrial gas. We propose this as another diagnostic tool to aid

in more rapid diagnosis of uterine myonecrosis.

Treatment

The principles of treatment for clostridial myonecrosis are the
same regardless of causative species: broad-spectrum antibiot-
ics; early, aggressive surgical debridement of infected tissues; and
expeditious cardiovascular and blood product support. Clostridial
species are nearly universally susceptible to penicillin-based anti-
biotics. Clindamycin is recommended due to its inhibition of
bacterial protein synthesis and mitigating effects of circulating
clostridial toxins; however, an improved clinical benefit has not
been documented.3233 While antibiotic therapy is necessary, the
rapidly expanding volume of devitalized tissue in clostridial nec-
rotizing infections means antibiotic penetrance is minimal. Early
surgical exploration and aggressive resection of all necrotic tissue is
required to gain source control and allow for increased antibiotic

efficacy.

CONCLUSIONS

Though rare, uterine clostridial myonecrosis can have tragic con-
sequences, as demonstrated by these cases. Early recognition of
the clinical features associated with clostridium infections— pain
out of proportion to exam, tachycardia, leukocytosis, hypona-
tremia, and myometrial gas on imaging—may allow for prompt
diagnosis and life-saving treatment. Most clostridium infections
occur in patients of child-bearing age, rendering the decision to
perform hysterectomy difficult. However, swift surgical action

for effective infection source control is imperative for patient
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survival. Clinicians must utilize a high index of suspicion to

promptly diagnose and treat these rare but devastating infections.
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