
Introduction

Tubo-ovarian abscess (TOA) is a complication of pelvic

inflammatory disease (PID) and often requires admission

for treatment [1]. The diagnosis of TOA relies mainly on

gynecological consultations and the results from a gyne-

cologist-operated transvaginal ultrasound examination [1,

2]. Nevertheless, 24-hour emergency consultation is not al-

ways available in most hospitals. Emergency physicians

may require alternative methods to diagnose TOA. Con-

trast-enhanced CT scans of the abdomen have become use-

ful diagnostic tools for differentiating the causes of

abdominal pain, and the utility of CT scans in diagnosing

TOA indicates that it is a practical diagnosis method [1, 3].

All patients with TOA require antibiotic therapy and

some of them require additional drainage or surgery [1, 4-

6]. The sequelae of inadequately treated TOA include in-

fertility, chronic pelvic pain, and recurrent infection [1].

However, there is currently no clear guidance regarding

which condition is indicated for surgical intervention. Ac-

cordingly, the authors conducted this retrospective study on

patients with TOA to analyze the clinical features, diag-

nostic tools, management, and outcomes related to their

treatment. They expected to identify unique characteristics

of patients with TOA, determine the ability of CT for di-

agnosing and evaluating TOA, and identify the criteria for

predicting whether they would require surgery.

Materials and Methods

This study was reviewed and approved by the Institutional Re-

view Board on Human Research at Chi-Mei Medical Center. The

authors inspected all the records of emergency physician-initiated

gynecological consultations at Chi-Mei Medical Center from Jan-

uary 1, 2012, to December 31, 2015. Every gynecological con-

sultation with suspected PID or TOA was reviewed for imaging

studies, all of which indicated the presence of TOA. A combina-

tion of clinical evidence of PID (e.g., abdominal pain or tender-

ness, cervical movement tenderness, adnexal tenderness,

mucopurulent vaginal discharge, laboratory findings of infection)

[1, 2], and one of the following criteria was defined as diagnos-

tic of a TOA: transvaginal ultrasound revealing a unilocular or

multilocular cystic adnexal mass with a lesion that dwindled after

adequate treatment [1]. Operative findings revealing infected col-

lections from the fallopian tubes, ovaries, and surrounding tissue.

Surgical findings were considered authoritative in cases where

they contradicted imaging studies.

For each patient, the authors collected records of their age, clin-

ical presentations, previous history of PID, number of sympto-

matic days, leukocyte count, C-reactive protein level, concomitant

urinary tract infection, results of blood and endocervical cultures,
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Summary

Objective: To analyze the clinical features, related diagnostic tools, management, and outcomes of patients with tubo-ovarian abscess
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during a four-year period. They collected clinical data, hospital course records, and outcomes information of each patient. They also com-

pared the differences in various characteristics between patients who had undergone operative and non-operative treatments. Results:
The patient age range was 15–60 years, and most patients were in their 30s and 40s. Most patients presented with leukocytosis and el-

evated levels of C-reactive protein in their ED visit. The sizes of the TOA (determined through transvaginal ultrasound examinations)

were consistent with those determined through CT. The operative group exhibited higher white cell counts and larger abscesses than did

the non-operative group. Conclusion: In Taiwan, patients with TOA are older than those in Western countries. The leukocyte count and

C-reactive protein level can serve as screening tests, and both transvaginal ultrasound examination and CT show excellent diagnostic

accuracy. Patients with elevated leukocyte counts and large abscesses are more likely to require surgical intervention.
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comorbidities, transvaginal ultrasound and CT images, surgical

interventions, requirements for hospital and intensive care unit

admission, and mortality. Patients who underwent surgical inter-

vention were classified under the operative group (n = 15) and

those who underwent only medical treatment were classified

under the non-operative group (n = 59). The authors compared

the differences in various characteristics between the two groups.

Statistical analyses were performed using SPSS 15. The authors

applied the Fisher’s exact test to evaluate differences in the cate-

gorical variables and the Student’s t- test to evaluate differences

in the continuous variables between the two groups. Among the

patients who underwent both transvaginal ultrasound examina-

tion and CT scans, the differences in abscess size measured in

each imaging examination were compared using the Mann-Whit-

ney U test. Continuous data results are presented as the median ±

standard deviation.

Results

The authors reviewed the records of 74 patients during

the four-year study period. The age range was 15–60 (me-

dian 41) years. The authors divided the age into decades

and found that most patients were in their 30s and 40s (30–

39 years, 33.8%; 40–49 years, 40.5%) (Figure 1). They as-

sumed 50 years to be the menopausal age. In 12.2%

patients, TOA occurred after menopause (Figure 1). All pa-

tients older than 50 years underwent CT scans in the ED or

during hospitalization, and they were followed up in gyne-

cological outpatient clinics after discharge. The authors

found no report of the presence of concomitant gynecolog-

ical or intra-abdominal malignancies.

Abdominal pain (100.0%) was the most common pre-

senting symptom. Other clinical manifestations were fever

(45.9%), vaginal discharge (23.0%), nausea or vomiting

(17.6%), back or flank pain (5.4%), diarrhea (4.1%), and

urinary tract infection symptoms (4.1%) (Figure 2). The pe-

riod from symptom onset to ED admission varied from one

to 45 days and the median number of symptomatic days

was three days. A history of previous PID was discovered

in 21.6% of all cases. 

Most patients presented with leukocytosis and elevated

C-reactive protein levels in their ED visits (leukocyte

count, 14,200 ± 6000 cell/µL; C-reactive protein, 77.9 ±

73.9 mg/L) Furthermore, concomitant illnesses included

4.9% patients with bacteremia and 60.9% patients with uri-

nary tract infections. Endocervical and pus cultures were

conducted for most patients; 48 positive cultures with 81

pathogens were identified. Gram-negative bacilli (GNB)

constituted 43.2% of the pathogens, and Enterobacteri-
aceae, particularly Escherichia coli, were the major GNB.

Gram-positive cocci (GPC) constituted 37.0% of

pathogens, which included Streptococcus spp, Staphylo-
coccus spp, and Enterococcus faecalis. Anaerobes consti-

tuted 19.8% of pathogens. Polymicrobial infections were

observed in 58.3% of the positive culture results. Only one

patient was infected by Neisseria gonorrheae (Table 1).

Every patient had undergone gynecological consultation

and transvaginal ultrasound examination in the ED. In ad-

dition, CT scans were performed on 49 (66.2%) patients

and TOAs were discovered in all the CT images. Of the pa-

tients who underwent both a transvaginal ultrasound ex-

amination and CT scan, the sizes of the TOAs determined

through transvaginal ultrasound examination were consis-

tent with those determined through CT (ultrasound: 4.6 ±

1.6; CT: 4.5 ± 1.5; p = 0.722). Most of the patients were

admitted to a ward (86.5%) and more than one-third of the

patients required surgical intervention (37.0%). The dura-

tion of the hospital stay was 6.0 ± 2.8 days.

The authors evaluated the differences in the demograph-

ics, history of PID, number of days between symptoms

onset and ED admission, laboratory tests, results of ultra-

sound and CT scan, and hospital courses between the op-

erative and non-operative groups. Two significant

differences were observed. The operative group demon-

strated significantly higher leukocyte counts (17,200 vs.

14,400 cells/μL, p < 0.05) and larger abscesses (ultrasound:

6.2 vs. 4.5 cm; CT scans: 5.7 vs. 4.2 cm; both p < 0.05) than

did the non-operative group (Table 2). None of the patients

from the operative group were readmitted for gynecologi-

cal illness within six months. Among the patients in the

non-operative group, ten of 59 required a second admission

within six months for recurrent PID and surgery for recur-

Figure 1. — Age distribution of the study cohort.

Figure 2. — Most common presenting symptoms in emergency

departments.
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rent TOA, ovarian endometrioma, and pelvic adhesion.

Discussion

The age of TOA occurrence in Taiwan differs from that

in Western countries (commonly between 15 to 25 years)

[1]. Another report from Taiwan described that the average

age was 43 years, which is similar to that in the presented

study [7]. Nine of the patients in the present study were

menopausal and no abdominal or pelvic illness (other than

TOA) was observed in these patients. Studies and case re-

ports have mentioned that TOA in postmenopausal patients

may be related to concurrent gynecological malignancies

or gastrointestinal abnormalities [7-9]. However, there was

no correlation between occult abdominal illness and the

presence of TOA in the present study cohort.

Abdominal pain was reported by every patient; however,

various ailments can present with abdominal pain. Fur-

thermore, other common non-specific symptoms may be

related to gynecological, gastrointestinal, and urinary ill-

ness. The diversity of symptoms impedes an accurate di-

agnosis by emergency physicians based solely on clinical

manifestations; therefore, further laboratory testing or im-

aging studies are required. The initial screen tests can begin

with testing for inflammatory markers, including leukocyte

count and C-reactive protein levels. In the present study,

elevated leukocyte counts and C-reactive protein levels

were observed in most patients.

Traditionally, TOA is diagnosed through gynecological

consultation and transvaginal ultrasound examination. In

recent decades, however, CT has been widely used to in-

vestigate ED patients with abdominal pain [10]. Eshed et al.
proposed that CT is a useful diagnostic tool for TOA diag-

nosis, even the TOA is located adjacent to the appendix [3].

In the presented study, CT led to an accurate TOA diagno-

sis in all cases. In addition, the estimated TOA size from

the CT scans correlated acceptably that of the ultrasound

examinations. TOA size is a crucial factor for initiating sur-

gical intervention or demanding drainage [1, 4]. In condi-

tions where gynecological consultation is unavailable, the

present authors suggest using CT scans as the first line im-

aging study for patients with clinically suspected TOA.

Most patients with TOA are admitted to a ward for intra-

venous antibiotic therapy. In the present study, the authors

observed that more than half of the patients sustained

polymicrobial infections. GPC and GNB constituted ap-

proximately 40% of cases each and the remaining 20% was

anaerobes. In the present institution, laparoscopic surgery

is easily available; therefore, percutaneous or transvaginal

drainage is not used to treat patients with antibiotic treat-

ment failure. The patients in the operative group exhibited

higher leukocyte counts and larger abscesses compared

with the nonoperative group, which is consistent with the

findings of previous studies [4, 11]

In Taiwan, most patients with TOA are in their 30s and

40s, which is older than most patients with this condition in

Western countries. The presenting symptoms of TOA in the

present ED varied and were nonspecific. Leukocytes counts

and C-reactive protein levels can serve as screening tests,

and both gynecologist-operated transvaginal ultrasound ex-

aminations and CT scans have excellent diagnostic accu-

racy. Patients with elevated leukocyte counts and large

abscesses are more likely to require surgical intervention.
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