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Pneumoperitoneum seen on an X-ray or computed tomography (CT) image points to a diagnosis of ruptured vis-
cus and immediate surgery is warranted. A case of tubo-ovarian abscess (TOA) presenting with pneumoperito-
neum is unusual. Very few cases have been reported where the pneumoperitoneum is caused by an abscess
involving the adnexa. We present the case of a 17-year-old patient who presented with acute abdomen and
raised inflammatorymarkers and had laparoscopy for suspected bowel perforation based on the finding of pneu-
moperitoneum on CT scan. Bowel perforation was ruled out and the findings were consistent with TOA. She had
drainage of the abscess, subsequently received intravenous antibiotics and postoperatively recovered well. The
pneumoperitoneum could have been due to coinfection with E. coli, as the patient had had a urinary tract infec-
tion due to E. coli three weeks before presentation, or slow leakage of the TOA. In conclusion, gas under the dia-
phragm can be related to non-bowel-related gynaecological pathology, but it vital to rule out sinister causes.

© 2020 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Tubo-ovarian abscess (TOA) is a well-known life-threatening com-
plication of pelvic inflammatory disease (PID) and occurs in 15–35% of
females affected by PID (1). A case of TOA presentingwith pneumoperi-
toneum is unusual, and only three such cases have hitherto been re-
ported in the literature. Here we describe a case of acute abdomen,
which was suspected to be secondary to perforated viscus, based on
the finding of pneumoperitoneum on computed tomography (CT),
which was subsequently demonstrated to be the result of TOA.

2. Case Discussion

A 17-year-oldwoman presented to the emergency departmentwith
gradual onset of pain in the right lower quadrant of two days duration,
with no other associated symptoms. Shewas sexually active andwas on
oral contraceptive pills. There was no significant medical history. Phys-
ical examination demonstrated a soft abdomen with tenderness in the
right iliac fossa, but no signs of peritonitis. She was afebrile and haemo-
dynamically stable. BHCG was negative. Magnetic resonance imaging
(MRI) of the abdomen was done to rule out appendicitis. Urine exami-
nation showed urinary tract infection (UTI) with E. coli, sensitive to
cephalexin, and she was discharged on oral cephalexin.

Three weeks later, she represented with worsening upper abdomi-
nal pain radiating to the back, with shoulder tip pain and associated
vomiting. Examination revealed tenderness in the right upper and
lower quadrants and involuntary guarding. White cell count and C-
reactive protein (CRP) levels were elevated. Erect chest X-ray showed
gas under the right hemidiaphragm, with elevation of the diaphragm
suggestive of pneumoperitoneum (Fig. 1). An urgent ultrasound (US)
scan of the abdomen showed 120 ml of free fluid in the pelvis but no
other pathology. An urgent CT scan of the abdomen showed a large
amount of free intra-abdominal gas and moderate fluid in the pouch
of Douglas (Fig. 2).

An emergency laparoscopy was undertaken with a suspicion of per-
forated viscus. On laparoscopy, there was purulent peritonitis but no
faecal matter in the cavity and the bowel examination showed intact
bowel, an unexpected finding of bilateral hydrosalpinges, and a dilated
left fallopian tube forming a complex mass involving the left ovary; pus
was seen draining through the tube. Swabs were collected for culture
and sensitivities including that for sexually transmitted diseases. A
drainwas inserted after drainage andwashout of the pus. Subsequently,
the patient was treated with intravenous ceftriaxone, metronidazole
and azithromycin. The pus from the abdominal cavity did not reveal
any significant growth but a urine specimen was positive for Chlamydia
through polymerase chain reaction (PCR). The patient was commenced
on oral amoxycillin clavulanic acid and doxycycline, as per therapeutic
guidelines for severe sexually acquired PID. She recovered well postop-
eratively andwas discharged homeonday seven,with follow-up in out-
patient clinic.
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Fig. 1. Chest X-ray showing gas under the diaphragm.
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3. Discussion

TOA is a serious complication of untreated PID. It most commonly
affects women of reproductive age and nearly 60% of women with
TOA are nulliparous [1]. In the majority of cases, TOA is polymicrobial
[2]. Chlamydia trachomatis, gonorrhoea, E. coli and anaerobes are the
pathogens most commonly involved. The diagnosis of TOA is based
on the symptoms and signs: adnexal tenderness (bilateral or unilat-
eral), cervical excitation, abnormal cervical or vaginal discharge, ele-
vated white cell count, elevated erythrocyte sedimentation rate,
elevated CRP and an adnexal mass on abdominal palpation [3]. Differ-
ential diagnoses of TOA include an appendicular mass, an
endometrioma (or other ovarian cysts), an extrauterine pregnancy, di-
verticulitis or underlying malignancy. TOA presenting with pneumo-
peritoneum is unusual.

The common imaging modalities used to diagnose TOA are US and
CT.US can identifymasses involving ovaries and tubes and is the first in-
vestigation of choice [4]. A few studies suggest that CTmay have greater
sensitivity in detecting a TOA than US (78 to 100% versus 75 to 82%, re-
spectively) [5]. In our patient, no masses were seen on US or CT of the
Fig. 2. CT scan of the abdomen showing gas under the diaphragm.
abdomen. The finding of pneumoperitoneum led to a suspicion of
bowel perforation and warranted urgent laparoscopy. Interestingly,
the bowel was found to be intact and leaking TOA was found to be the
cause of pneumoperitoneum.

TOA can cause pneumoperitoneum when the abscess ruptures [6]
and releases gas or when a gas-producing organism is present. Approx-
imately 15% of womenwith TOA present with signs and symptoms sug-
gestive of a ruptured TOA [5]. E. coli, which is a gas-producing organism,
was found to be the cause of TOA in 30% of cases in one large case series
[7]. In one of the three reported cases of TOA with pneumoperitoneum,
E. coliwas cultured from one patient [2] and no organisms were identi-
fied in the others [8]. Our patient had a urine test positive for Chlamydia,
but no organismswere grown from the culture of abscess fluid. Interest-
ingly, our patient had a history of UTI due to E. coli, which was treated
with antibiotics shortly before the presentation. A slow leakage of the
abscess could also be considered as the cause of gas in the peritoneal
cavity in this patient.

The treatment of TOA depends on the clinical severity at the time of
presentation. Success rates of 67–75% have been reported with
prolonged use of intravenous antibiotics alone [9]. In patients diagnosed
with TOA and pelvic abscess, antibiotic therapy has been reported to
have a failure rate of 12–76% [10,11]. A study showed early laparoscopic
treatment may be associated with a better clinical prognosis than con-
servative treatment followed by late laparoscopy for patients with
TOA or pelvic abscess [12]. Our patient had an early laparoscopic drain-
age of the abscess followed by antibiotic treatment for PID and had an
excellent clinical response. PID with TOA is a rare but possible cause of
pneumoperitoneum in young females.
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