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A rare case of severe PID caused by Raoultella ornithinolytica

and Bacteroides fragilis
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Abstract

Background: Pelvic Inflammatory Disease (PID) is com-
monly caused by Sexually Transmitted Infections (STls);
however, non-STI pathogens contribute to only 15% of cas-
es. Polymicrobial infections can lead to severe PID owing to
bacterial synergy. The identification of bacteria is crucial for
guiding antibiotic treatment. We report a case of PID infec-
tion with cultures indicating the presence of Bacteroides
fragilis and Raoultella ornithinolytica, a bacterium not pre-
viously reported in the literature.

Case presentation: A 42-year-old female presented to
the ER with acute lower abdominal pain. Laboratory tests
showed leukopenia, thrombocytopenia, elevated lipase,
and elevated total bilirubin levels. Imaging revealed scant
fluid in the cul-de-sac. Diagnostic laparoscopy confirmed se-
vere PID. Intraoperative cultures showed Raoultella ornithi-
nolytica and Bacteroides fragilis. Antibiotics were changed
to target the bacteria in the culture, and the patient quickly
recovered and was discharged.

Discussion: Diagnosing PID is challenging because of in-
consistent STI history and negative imaging findings. Nota-
bly, literature review revealed no prior cases of Raoultella
Ornithinolytica causing PID, either alone or in combination
with Bacteroides fragilis. The patient’s recent lake exposure
may have contributed to the infection, as Raoultella orni-
thinolytica is found in the lakes. Synergistic effects between
the pathogens likely precipitated the severe infections.

Conclusion: This case underscores the uniqueness of
pathogen combinations in PID, highlighting the importance
of considering rare pathogens in diagnosis. Clinicians should
maintain a high clinical suspicion of PID, particularly in pa-
tients with atypical presentations or negative STl results.
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Background

Pelvic Inflammatory Disease (PID) is a prevalent infection
affecting female reproductive organs, including the uterus,
fallopian tubes, and ovaries. Non-STI pathogens contribute to
15% of PID cases and are commonly associated with Sexually
Transmitted Ilinesses (STls). Polymicrobial infections, character-
ized by bacterial synergy, can precipitate severe PID, surpassing
individual virulence.

Non-STl-related PID pathogens include Staphylococcus,
Klebsiella, Escherichia coli, Fusobacteria, Clostridia, and Actino-
myces. ldentifying these bacteria is crucial for effectively tailor-
ing antibiotic therapy.

Here, we present a unique case of PID involving cultures
positive for Bacteroides Fragilis and Raoultella Ornithinolytica,
with the latter being an unprecedented cause of PID. This case
underscores the necessity for comprehensive bacterial identifi-
cation to optimize PID management, shedding light on the po-
tentially overlooked pathogens in PID etiology.

Case presentation

A 42-year-old woman arrived at the Emergency Department
(ED) with sudden lower abdominal pain that awoke her from
sleep. The pain persisted at a constant intensity since its onset.
She denied experiencing fever, chills, flank pain, hematuria, dys-
uria, vaginal bleeding, or discharge. Although she felt nauseous,
she did not vomit or experience diarrhea. She also noted pain
during intercourse over the past three days.

The patient had no history of Sexually Transmitted Diseases
(STDs), had recent sexual activity with new partners, and had
an exclusive relationship with her husband. She had recently
visited Texas, where she swam in a lake, but had not traveled
elsewhere.

During examination, the patient displayed severe tenderness
in the suprapubic and lower abdominal regions. Computed To-
mography (CT) revealed a small amount of pelvic fluid in the
posterior cul-de-sac, without significant findings. Pelvic ultraso-
nography has yielded inconclusive results (Figure 1). STD testing
for Chlamydia, Gonorrhea, and Trichomonas returned negative
results, as did urinalysis with culture. Laboratory tests showed
leukopenia, platelet count of 108, lipase level of 1058, and a
total bilirubin level of 1.6 with a mixed component.

Further investigations via abdominal ultrasound and CT
showed normal findings, including a normal-looking pancreas
(Figures 2-4). The Gynecology (GYN) service concluded that ab-
dominal pain likely stems from an issue unrelated to gynecol-
ogy, possibly involving the abdominal or gastrointestinal (Gl)
tract. Consequently, the patient was admitted to the general
surgery service with a suspected diagnosis of pancreatitis and
was started on antibiotics (piperacillin and tazobactam/doxycy-
cline).

On the second day of hospitalization, the patient reported
worsening abdominal pain in the suprapubic area accompanied
by abdominal distension, diffuse tenderness, and peritoneal
signs. Consequently, diagnostic laparoscopy revealed extensive
inflammation involving the uterus, bilateral fallopian tubes, and
left ovary. The right ovary was not visualized, and portions of
the small bowel were adherent to the uterus and the left ovary.
Abundant cloudy straw-colored fluid was observed in the ab-
dominal cavity, and 100 mL was aspirated for further analysis.

Figure 1: Pelvic ultrasound showing right ovary (labeled), left ovary
(labeled) and uterus in the middle (labeled).

Long CBD

Figure 2: Abdominal US showing normal gallbladder with no stones
and normal Common Bile Duct (CBD).

Figure 3: Computed Tomography (CT) scan showing small amounts
of pelvic fluid on posterior Cul-de-sac (black error).
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Figure 5: Intraoperative imaging showing extensive inflammation
involving the uterus (black error), bilateral fallopian tubes (red
error), and left ovary (green error). The small bowel was noted to

be adherent to the uterus and left ovary.

A conclusive diagnosis of PID was made, prompting the
adjustment of the antibiotic regimen to target the pathogens
recognized for causing PID. The patient was then transferred
to the Gynecology (GYN) Service for specialized care. Cultures
from the abdominal fluid collection were positive for Raoultella
ornithinolytica and Bacterioides fragilis. Antibiotic treatment
was adjusted accordingly, and the patient was discharged on
the third postoperative day without complications. A compre-
hensive plan for ongoing management and follow-up care was
established to ensure the patient’s well-being.

Discussion

The PID was diagnosed intraoperatively. The presence of el-
evated lipase levels, abnormal liver function test results, and
non-specific findings on computed tomography further com-
plicates the diagnostic process. Additionally, findings from the
Study for Monitoring Antimicrobial Resistance Trends (SMART)
program indicated that Klebsiella oxytoca (K.oxytoca) plays a
significant role in Urinary Tract Infections (UTls). The SMART
program reported that K. oxytoca is responsible for approxi-
mately 0.7%-3.6% of UTI cases worldwide [3]. However, there
are no documented case reports in the literature on this patho-
gen, either in isolation or in conjunction with Bacterioides fra-
gilis, causing PID.

Klebsiella oxytoca and Raoultella ornithinolytica infections in
humans are extremely rare. Historically, these pathogens have
primarily been associated with aquatic environments. Their
emergence as human pathogens was first documented in 2001
[2]. Interestingly, the patient mentioned swimming in a Texas
lake five days before the onset of symptoms, which could ex-
plain the culture yielding Raoultella ornithinolytica. In contrast,

Bacteroides fragilis is a component of the normal bacterial flora
found in mucous membranes, including the gastrointestinal
tract, oral cavity, and genital areas. Although B. fragilis is not
typically an invasive enteric pathogen, it can cause infections
such as PID if colonic contents contaminate the extra-intestinal
host environment [1,4]. In this particular case report, it is con-
ceivable that a synergistic effect between Bacteroides fragilis
and Raoultella ornithinolytica contributed to the severe infec-
tion, resulting in an ascending infection causing pancreatic in-
flammation and elevated liver function.

The significance of this case report lies in its contribution to
medical knowledge, role in facilitating early diagnosis and treat-
ment, implications for public health, the potential to stimulate
further research, enhancement of the differential diagnosis pro-
cess, and educational value for healthcare professionals. This
underscores the importance of recognizing and understanding
less common pathogens within the context of common gyneco-
logical conditions such as PID.

Conclusion

This case highlights the challenges of diagnosing and treat-
ing PID when typical indicators are absent. The identification of
rare pathogens emphasizes the need to consider environmental
exposure. Surgical intervention was crucial for correct diagnosis
and treatment. Maintaining a high suspicion of PID, especially in
patients with suggestive symptoms and recent environmental
exposures, is crucial for the timely management and prevention
of complications.
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