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1. Introduction

Clostridium, a Gram-positive, anaerobic bacteria are generally asso-
ciated with gastrointestinal and soft tissue infections. Less frequently,
Clostridium is identified as the source of gynecologic or genitourinary
infections. Although gynecologic Clostridium infections are more
commonly peripartum, few case reports have described Clostridium in-
fections in the setting of an underlying gynecologic malignancy, likely
due to a hypoxic microenvironment.

Uterine carcinosarcoma, previously known as malignant mixed
Mullerian tumor (MMMT), is a rare, aggressive solid tumor that makes
up less than 5 % of uterine cancers. The cancer consists of both epithelial
and mesenchymal components. Presenting symptoms often include
abnormal uterine bleeding, abdominal pain, or a rapidly enlarging
uterus (Pezzicoli et al., 2021). We present where Clostridium and Bac-
teroides bacteremia was the initial presentation of an undiagnosed
uterine carcinosarcoma.

2. Case

A 55 year old perimenopausal female with a history of non-insulin
dependent diabetes presented to the emergency room with midline
lower abdominal pain that had worsened over the past 4 days, associ-
ated with dysuria, lower back pain, nausea, and vomiting. She reported
vaginal bleeding for four days, previously with 3 months of amenorrhea.
She was afebrile, normotensive, and non-tachycardic on evaluation,
with a normal cardiovascular exam. She appeared uncomfortable, with
general lower abdominal tenderness and her uterus was palpable at the
level of the umbilicus. On pelvic exam, she had normal external female
genitalia. The uterus was enlarged, filling the pelvis and displacing the
cervix anteriorly. There was no cervical motion tenderness. The cervix
itself could not be directly visualized. A wet prep was negative and an

endometrial biopsy was performed in the emergency room. Her workup
was notable for leukocytosis (19 k/mm?) and urinalysis with nitrites,
leukocytes, and blood and leukocytosis. A transvaginal ultrasound
showed uterine masses consistent with leiomyomata. The largest fibroid
was fundal and measured 6 cm. The fibroids affected the contour of the
endometrium and the serosa. The endometrium was also noted to be
thickened (46.9 mm) and echogenic, with lobulated areas of tissue noted
within the cavity. The ovaries were not visualized. (Supplemental
Fig. 1A-B). Differential diagnosis included acute cystitis, leiomyomata,
degenerating fibroids, or an underlying malignancy. While in the
emergency room, her pain improved with acetaminophen and
ibuprofen. She was treated for acute cystitis and discharged home with
close follow up for her symptoms, cultures, and endometrial biopsy
result.

Four days later, the patient re-presented to the emergency room with
worsening suprapubic pain, fevers, chills, nausea, and vomiting. She
reported ongoing vaginal bleeding but had not noticed any malodorous
discharge. Her exam was notable for lower abdominal and suprapubic
tenderness; her pelvic exam was otherwise unchanged from her prior
presentation. She was initially afebrile with a normal heart rate, but was
hypotensive (systolic range 60-90, diastolic range 30-50), with leuko-
cytosis (17 k/rnm3) and elevated lactate (4.0 mmol/L). CT of the
abdomen and pelvis revealed a fibroid uterus, a small amount of pelvic
free fluid, and an expanded endometrial cavity to 8 cm; there was a
discrete 4 cm hyperdensity within the mass diagnosed on imaging as an
organized hematoma or a hyperdense component of this endometrial
mass (Fig. 1A-D). While sepsis due to a urinary source seemed possible,
evaluation continued for a gynecologic source such as endometritis, or a
gastrointestinal source.

She received crystalloid for fluid resuscitation with minimal
improvement in blood pressures and was started on norepinephrine for
blood pressure support. Broad spectrum antibiotics (vancomycin and
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piperacillin-tazobactam) were begun and she was admitted to the
Medical Intensive Care Unit (MICU). Initially her leukocytosis and
lactate improved from 17 kg/mm? to 9.5 kg/mm3 and from 4.0 mmol/L
to 3.6 mmol/L, respectively. She remained persistently hypotensive and
mildly tachycardic, but afebrile. In the MICU, the patient underwent
serial physical and laboratory exams and antibiotics were continued.
Despite broad spectrum antibiotics and aggressive fluid resuscitation,
her clinical condition progressively deteriorated; she had worsening
leukocytosis (66.3 k/mm3) and lactic acidosis (4.9 mmol) and required
increasing pressor support (vasopressin was added to the aforemen-
tioned norepinephrine). Antibiotics were broadened to vancomycin and
meropenem. During her 9 h in the MICU, she had only 220 ml of urine
output.

Sequential physical examinations revealed distinct lower abdominal
guarding and the decision was made to proceed emergently to the
operating room for exploratory laparotomy and source control given
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increasing suspicion for an intrauterine source without improvement on
broad spectrum antibiotics. She was consented for exploratory laparot-
omy, total abdominal hysterectomy, and bilateral salpingo-
oophorectomy. At start of surgery, patient still required pressor sup-
port with 2 pharmacologic agents. Intraoperative findings were notable
for an enlarged 20 cm uterus with an 8 cm, necrotic, foul-smelling in-
trauterine mass (Fig. 2A-B). Frozen section and cultures from the spec-
imen were not performed secondary to the emergent nature of the
surgery and the patient’s critical status, however gross inspection did
not show obvious myometrial invasion. She underwent an otherwise
uncomplicated total abdominal hysterectomy and bilateral salpingo-
oophorectomy with an estimated blood loss of 150 ml. Prior to clos-
ing, the abdomen and pelvis were irrigated with several liters of saline
and a Blake drain was placed in the left lower quadrant. The fascia was
closed and the subcutaneous tissue was irrigated and packed with sterile
gauze. By the conclusion of case, the pressor support required was

Fig. 1. A-D. CT of the abdomen and pelvis demonstrating fibroid uterus with expanded endometrial cavity and 4 cm hyperdensity.
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Fig. 2. A-B. Surgical specimen — uterus and necrotic uterine mass.

decreasing and the patient’s urine output had increased significantly.
She was extubated in the operating room.

She was transferred to Surgical Intensive Care Unit (SICU) for post-
operative care. She was able to be completely weaned off vasopressors
within 15 h post-operatively. Initial blood cultures drawn upon pre-
sentation resulted as Clostridium species and Bacteroides vulgatus. Anti-
biotics were narrowed to ampicillin-sulbactam and clindamycin. Patient
did well post-operatively. She was transferred out of SICU on post-
operative day number 3. She was meeting all post-operative mile-
stones by post-operative day number 7. She was maintained on IV an-
tibiotics until post-operative day 12, when her white blood cell count
eventually normalized. She was discharged home in stable condition
with a wound-vac and plan for 7 day course of amoxicillin-clavulanate
and metronidazole. Surgical pathology resulted as a pTla carcinosar-
coma with 9 % myometrial invasion. She was presented at a multi-
disciplinary tumor board and the decision was made to proceed with
adjuvant carboplatin, paclitaxel and vaginal brachytherapy.

3. Discussion

Clostridium is a Gram-positive, spore-forming anaerobe that has
previously be reported to colonize the vaginal microbiome in 1-10 % of
women (Chong et al., 2016). Bacteroides is a Gram-negative, non-spore-
forming, obligate anaerobe. It is thought to be an important pathogen in
most anaerobic infections and has an associated mortality rate of up to
19 % (Wexler, 2007). The bacteroides group are involved in a beneficial
relationship with the gut, but are highly pathogenic in other areas, often
causing abscesses and bacteremia with high mortality (up to 19 %). The
pathogenicity of the bacteroides group involves fimbriae- and agglutinin-
mediated tissue adhesion, enzymatic evasion of host immunity, capsular
induction of abscess formation, and tissue destruction with histolytic
enzymes. This group of bacteria also holds high resistance patterns to a
large range of antibiotic regimens, often making these infections diffi-
cult to treat (Wexler, 2007).

It has been previously observed that clostridium infection in the
obstetric or gynecologic patient is associated with high morbidity and
mortality. Uterine infection with clostridium has been encountered after
surgical, medical, or spontaneous abortion (Cohen et al., 2007; Barrett
etal., 2002). There are also reports of Clostridium bacteremia and sepsis
in the puerperal period as a result of endometritis. Pyometra in the gy-
necologic setting, which is rarely seen before menopause, is concerning
for an underlying uterine malignancy. Although uncommon, uterine

infections specifically caused by Clostridium have been identified in the
setting of various gynecologic malignancies (Table 1) (Lacey et al.,
1976; Symonds and Robertson, 1978; Braverman et al., 1987; Kurashina
et al.,, 2010; Shetty et al., 2010; Kremer et al., 2017). Interestingly,
claudin-3 and claudin-4 receptors, transmembrane proteins that
mediate clostridium perfringens enterotoxin (CPE) binding and cytolysis,
were found to be overexpressed in carcinosarcoma (Santin et al., 2007).
Even less commonly encountered is Bacteroides bacteremia secondary
to necrotic fibroids, however this has also been observed (Arnold et al.,
2020).

Although a rare occurrence, Haplin and colleagues have offered
management guidelines for Clostridium infection (Halpin and Molinari,
2002). They emphasize that quick recognition of infection, initiation of
broad spectrum antibiotics, and surgical management are paramount to
preventing poor outcomes. Shetty and associates also recommend early
initiation of antibiotics and appropriate surgical debridement as the
optimal management for this type of infection (Shetty et al., 2010). A
similar approach was also employed for a patient with Bacteroides
bacteremia whose MRI was consistent with a degenerating submucosal
fibroid with hemorrhage or necrosis. The patient completed a complete
course of antibiotics then proceeded to undergo surgical management
with an open myomectomy (Arnold et al., 2020).

Our case was rare in that this patient had polymicrobial sepsis from
both Clostridium and Bacteroides. Although more conservative treat-
ment has been reported, including antibiotics only (Lichtenberg and
Henning, 2004) or antibiotics followed by a myomectomy (Arnold et al.,
2020), often times it is not adequate for management. In addition, we
caution that imaging alone may be insufficient to rule out underlying
malignancy. Given the increasing uterine tenderness over serial exams,
with worsening leukocytosis and hypotension despite broad spectrum
antibiotics, fluid resuscitation, and vasopressors, an exploratory lapa-
rotomy and hysterectomy were deemed necessary for evaluation and
source control.

4. Conclusions

Anaerobic bacteremia in the setting of uterine pathology can lead to
rapid deterioration and high mortality rates if not recognized quickly
and treated appropriately. Management and treatment should start with
a broad differential diagnosis. It is important to have a high clinical
suspicion for intrauterine infections. Imaging and laboratory tests are
important, however as demonstrated in our case, they do not always
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Table 1
Cases of clostridium associated with underlying gynecologic malignancy.
Year  Author Number of ~ Bacteria Underlying malignancy Treatment of infection Outcome
cases
1976  Lacey 1 Clostridium Metastatic Choriocarcinoma Antibiotics (penicillin G/gentamycin), TAH- Recovered, received
perfringens BSO, hyperbaric oxygen subsequent chemotherapy
1978  Symonds 2 Clostridium Adenocarcinoma of the uterus Antibiotics (benzylpenicillin & gentamicin) Death within 52 h (1st);
welchii survived* (2nd)
1987 Braverman 1 Clostridium Stage IB adenocarcinoma of the Antibiotics (ampicillin, gentamicin, Recovered and subsequent
welchii uterus with spontaneous uterine clindamycin; penicillin G), TAH-BSO, blood radiation therapy
perforation transfusion
2010  Kurashina 1 Clostridium Stage IIIA, Grade 3 adenocarcinoma  Antibiotics (meropenem), TAH-BSO, positive ~ Recovered but required
perfringens of the endometrium with pressure ventilation, pressor support, hemodialysis x 3 months,
spontaneous uterine perforation hemodialysis x 3 months received subsequent chemo
2010 Shetty 1 Clostridium Stage IVB undifferentiated uterine Antibiotics, resection (TAH-BSO, “pelvic Recovered, received
perfringens sarcoma clearance”) with extension of disease into left ~ subsequent chemo
pelvic sidewall
2017  Kremer 1 Clostridium Stage IVB poorly differentiated Antibiotics (piperacillin, tazobactam), TAH/ Recovered, received
perfringens uterine adenocarcinoma BSO, small bowel resection with anastomosis ~ subsequent chemotherapy
for a utero-ileal fistula
2022  Imo 1 Clostridium, pT1la carcinosarcoma of the uterus Antibiotics (vancomycin, piperacillin- Recovered, received
bacteroides tazobactam; meropenem; outpatient subsequent chemotherapy
vulgatus amoxicillin-clavulanate and metronidazole),

TAH/BSO

* 27 patient without confirmed bacteremia.

convey the complete clinical picture. Frequent bedside clinical assess-
ment and physical examination of the patient are critical in manage-
ment. Oftentimes, emergent surgical intervention is necessary in the
management Clostridium and Bacteroides infection. All of these were
employed in our case before blood culture results were available. This
ultimately led to the rapid recognition and treatment of this infection
and the positive outcome we observed.
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