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Abstract

Background: Tubo-ovarian abcesses (TOAs) are complicating fac-
tors in approximately one-fourth of hospitalized cases of acute pelvic 
inflammatory disease (PID). However, many women with TOAs have 
no antecedent history of PID or sexually transmitted diseases. Moreo-
ver, it has not been fully elucidated that which risk factors are associ-
ated with TOA and TOAs will develop at whom. In recent studies, it 
has been questioned whether endometriosis is a risk factor for TOA. 
The purpose of the study was to identify the incidence of endometrio-
sis in patients who have been surgically treated due to TOA and to 
search clinical-demographical differences among the groups with and 
without endometriosis.

Methods: A total of 118 patients were divided into two groups ac-
cording to pathologic results, whether endometriosis with TOAs was 
confirmed histologically, or not, and demographical-clinical charac-
teristics were investigated.

Results: The mean age of patients was 40.9 ± 8.5 years and 21 
(17.8%) were postmenopausal. The intrauterine device was in situ at 
the time of TOA diagnosis in 49 (41.5%) patients. Concomitant dis-
ease and previous pelvic surgery history were identified in 16 (13.6%) 
and 43 (36.4%) patients, respectively. Final histopathological analy-
ses revealed endometriosis with TOA in 21 (17.8%) patients. When 
all patients were divided into two groups with and without endome-
triosis and compared according to clinical and demographical char-
acteristics, there were not any significant differences identified (P > 
0.05), except hemoglobin values (P = 0.039).

Conclusion: Endometriosis with TOA is not only in reproductive pe-
riod but also in menopause, more prevalent than expected for normal 
population.
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Introduction

Pelvic inflammatory disease or pelvic inflammatory disorder 
(PID) is an infection of the upper part of the female repro-
ductive system, namely the uterus, fallopian tubes, or the ova-
ries [1]. The clinical importance of PID is emphasized by its 
known sequels, which include tubal-factor infertility, ectopic 
pregnancy and chronic pelvic pain. On the other hand, if the 
infection is treated inadequately, complications such as pyosal-
pinx or tubo-ovarian abscesses (TOAs) may occur.

TOAs are polymicrobial infections and similar to PID in 
terms of risk factors [2]. It has been reported that TOAs are 
complicating factors in approximately one-fourth of hospi-
talized cases of acute PID [3]. However, many women with 
TOAs have no antecedent history of PID or sexually transmit-
ted diseases [4, 5]. Moreover, it has not been fully elucidated 
that which risk factors are associated with TOA and TOAs will 
develop at whom.

In recent years, the association between TOAs and endo-
metriosis has been identified and it has been questioned wheth-
er endometriosis is a risk factor for TOAs [6, 7]. Therefore, we 
conducted this retrospective study firstly to investigate the de-
mographical and clinical characteristics of patients who have 
been surgically treated due to TOAs, secondly to identify the 
incidence of endometriosis with TOAs, and finally to search 
for any differences according to clinical characteristics among 
the groups with and without endometriosis.

Materials and Methods

We studied the medical records of women who had been surgi-
cally treated (via laparoscopy or laparotomy) for TOAs during 
a period of 9 years, from January 01, 2006 to December 31, 
2014. The study protocol was approved by the Ethics Com-
mittee of our university and each patient signed the informed 
consent.

All patients were treated with one of the following two 
antibiotic regimens due to the recommended guidelines of 
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Centers for Disease Control (CDC): 1) doxycycline 100 mg 
intravenously (IV) every 12 h, plus cefoxitin 2 g IV every 6 h 
or cefotetan 2 g IV every 12 h; 2) clindamycin 900 mg IV 8 h, 
plus gentamycin 1.5 mg/kg (maintenance dose after initiation 
with 2 mg/kg) every 8 h and antibiotic therapy were continued 
IV for at least 7 days [8]. Surgery was performed if there was 
a failure to respond to appropriate antibiotic therapy within 48 
- 72 h (evidence of response includes symptomatic improve-
ment, decreased temperature or leukocyte count, not necessar-
ily a complete cure) or the patient was menopausal.

Data in medical records of 118 patients including age, par-
ity, menopausal status, current intrauterine device (IUD) use, 
body mass index (BMI, kg/m2), concomitant disease, previ-

ous pelvic surgery history, initial complaints, oral body tem-
perature (°C), laboratory values (including C-reactive protein 
(CRP), cancer antigen 125 (CA 125), white blood cell (WBC) 
and hemoglobin (Hg)), the mean diameter of abscess (cm) and 
results of pathological assessment were reviewed. Then, pa-
tients were divided into two groups according to pathologic 
results, whether endometriosis with TOAs was confirmed his-
tologically, or not, and all parameters were compared.

Statistical analyses were performed with SPSS version 17 
(SPSS Inc., Chicago, IL, USA). The Kolmogorov-Smirnov 
and Shapiro-Wilk tests were used to assess the data normality. 
Complementary statistical results were shown as the mean ± 
standard deviation (SD) for normally distributed data, and as 

Table 1.  The Clinical Characteristics of Patients With and Without Endometriosis

Characteristics Total (n = 118) TOAs with endometriosis (n = 21) TOAs without endometriosis (n = 97) P*
Age (years) 40.9 ± 8.5 44.04 ± 8.37 40.31 ± 8.41 0.068
BMI (kg/m2) 26.3 (4.1) 26 (6) 26 (6) 0.92
Body temprature (°C) 37.3 (0.92) 37.2 (1.15) 37.3 (1) 0.59
CA 125 (kU/L) 26.5 (50.25) 17 (53) 30 (50) 0.619
CRP (mg/dL) 88.5 (162.75) 37 (159) 90 (165.5) 0.358
Diameter of abscess (cm) 5.7 ± 1.66 6.42 ± 2.02 6.23 ± 2.28 0.729
ESR (mm/h) 69.5 (59.75) 64 (71) 72 (60.5) 0.978
Hg (g/dL) 11.4 ± 1.47 12 ± 1.35 11.27 ± 1.46 0.039
Parity 2.4 ± 1.27 2.4 ± 1.5 2.4 ± 1.2 0.83
WBC (103/μL) 14.623 ± 6.114 13.744 ± 5.669 14.850 ± 6.216 0.455

*P < 0.05 was accepted as the limit of statistical significance. BMI: body mass index; CA: cancer antigen; CRP: C-reactive protein; ESR: eryth-
rocyte sedimentation rate; Hg: hemoglobin; TOAs: tubo-ovarian abcesses; WBC: white blood cell.

Figure 1. The distributions of the concomitant disease (n = 16). 
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the median (interquartile (IQR)) for non-parametric data. In-
dependent samples t-test, Mann-Whitney U test and Kruskal-
Wallis test were used to compare the groups according to dis-
tribution of variables. Categorical variables were compared by 
the Chi-squared test. Statical significance was set at P < 0.0125 
for the Bonferroni adjustment test and P < 0.05 for all other 
tests.

Results

A total of 118 patients with a surgical and histological diag-
nosis of TOA were identified. Among those, 97 (82.2%) were 
premenopausal and 21 (17.8%) were postmenopausal. The 
mean age of patients and parity were 40.9 ± 8.5 years and 2.4 
± 1.27, respectively. Furthermore, only six patients (5.1%) 
were nulliparous. When the patients were admitted to clinic, 
the most common initial complaints were pelvic pressure (n = 
115, 97.5%), abnormal uterine bleeding (n = 15, 12.7%) and 
fever (n = 9, 7.6%). On the contrary, 28 patients (23.7%) had 
oral body temperature greater than 38 °C. The mean BMI val-
ues were 26.3 (4.1) kg/m2 and BMI values in 61% (n = 77) of 
patients were greater than 25 kg/m2. In addition, 77 (65.3%) 
patients were anemic (Hg < 12 g/dL). The clinical character-
istics (laboratory values and diameters of abscesses) of all pa-
tients are summarized in Table 1.

Concomitant disease which could have contributed in-
directly to abscess formation had accompanied 16 patients 
(13.6%). Hypertension and diabetes mellitus had constituted 
approximately three-quarters of such diseases and the distribu-
tions of all diseases were displayed with their percents on pie 
chart (Fig. 1). Previous pelvic surgery history was identified in 
43 (36.4%) patients. Most of them, approximately 60%, had 

previous cesarean sections and three (7%) of the patients were 
postmenopausal who had undergone total abdominal hyster-
ectomy with bilateral adnexectomy due to leiomyoma, previ-
ously. The distributions of all previous pelvic surgeries were 
displayed with their percents on pie chart, too (Fig. 2).

The IUD was in situ at the time of TOA diagnosis in 49 
(41.5%) patients among all patients and six (5%) patients 
among the menopausal women. The mean time of interval for 
women using IUD prior to the diagnosis of TOA was 8.9 (4.02) 
years. When the patients were divided into two groups accord-
ing to having IUD or not, Hg, CRP and WBC values were sig-
nificantly higher in patients with IUD (P values were 0.008, 
0.003 and 0.004, respectively) and the clinical characteristics 
of groups are summarized in Table 2.

Hysterectomy (with adnexectomy) was performed in 37 
patients (31.4%) via laparotomy and only done to patients 
whose ages were more than 39 years. However, approximately 
half of patients (53.2%) whose ages were more than 39 years 
were treated without hysterectomy. Adnexectomy (without 
hysterectomy) or cystectomy was performed in the remain-
ing patients (n = 81, 68.6%) via laparoscopy (n = 21, 17.8%) 
or laparotomy (n = 60, 50.8%). And, when the patients were 
divided into three groups according to types of operation (hys-
terectomy with adnexectomy, adnexectomy/cystectomy via 
laparotomy and adnexectomy/cystectomy via laparoscopy), 
the mean ages were 47.3 ± 5.7, 37.3 ± 7.9 and 40.1 ± 7.6, 
respectively. There was a significant difference identified be-
tween the groups (P = 0.001) and when the groups were com-
pared within, the mean age was significantly higher in hyster-
ectomy groups than others (P = 0.001). However, there is not 
any difference identified among the groups who were treated 
with adnexectomy/drainage via laparotomy or laparoscopy (P 
= 0.096).

Figure 2. The distributions of the previous pelvic surgery (n = 43). 
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In the result of histopathological analyses, 94 (79.7%) 
patiens were diagnosed with only TOA formation; however, 
21 (17.8%) patients were diagnosed with endometriosis, two 
(1.7%) patients were diagnosed with teratoma and one (0.8%) 
patient was diagnosed with benign mucinous ovarian cystade-
noma, in addition to TOA. When all patients were divided into 
two groups with and without endometriosis and compared in 
terms of clinical characteristics, there were not any significant 
differences identified between the groups (P > 0.05), except 
Hg values (P = 0.039) (Table 1). Moreover, when the groups 
were compared according to having IUD, previous surgery and 
concomitant disease, there were not any significant differences 
identified (P values were 0.089, 0.618 and 0.482, respectively).

The mean ages and parities of postmenopausal patients 
were 51.9 ± 5.3 years and 3.2 ± 1.4, respectively. All the post-
menopausal patients were anemic; however, there were not 
any significant differences identified between pre- and post-
menopausal patients in terms of clinical characteristics, except 
for CA 125 (P = 0.037) (Table 3). Although current IUD users 
ratio also was higher in premenopausal group (36.4% versus 
5.1%), there were not any significant differences identified (P 
= 0.09). In contrast, concomitant disease ratio was higher in 
postmenopausal group (33.3% versus 9.3%) and it was signifi-
cantly higher than premenopausal group (P = 0.009).

Hysterectomy was offered to all patients in menopause; 
however, it could be performed only to two-thirds of patients 

(n = 14) because three patients had previous hysterectomy in 
their histories and four patients had not accepted the proposal 
of hysterectomy. Final histopathological analyses of excision-
al materials revealed only TOA formation in 16 (76.2%) and 
TOA with endometriosis in five (23.8%) patients. When the 
premenopausal and postmenopausal groups were subdivided 
into groups with and without endometriosis, and the groups 
were compared according to histologic results, there were 
no significant difference identified between the groups (P = 
0.528).

Discussion

TOAs are generally reported as complicating 10-34% of hospi-
talized cases of acute PID and approximately 100,000 women 
are annually hospitalized with TOAs in the United States [3]. 
With modern broad-spectrum antibiotic therapy, the mortality 
had also decreased during the last century; however, 12.5-35% 
of women with PID also require surgery and it remains an im-
portant cause of morbidity in young women [8-10].

The initiating event in the formation of a TOA is believed 
to be the invasion of fallopian tube epithelium by a pathogen, 
causing tissue damage and necrosis. This damage and necro-
sis then lead to anaerobic invasion of the fallopian tube and, 
hence, abscess formation. Although it is not known what the 

Table 2.  The Clinical Characteristics of Patients According to Having IUD, or Not

Characteristics TOAs with IUD (n = 49) TOAs without IUD (n = 69) P*
Age (years) 40.8 ± 7 41.1 ± 9.45 0.25
CA 125 (kU/L) 28 (56.5) 25 (48.5) 0.60
CRP (mg/dL) 123 (159.5) 49 (158.95) 0.003
Diameter of abscess (cm) 6.1 ± 2 6.39 ± 2.34 0.49
ESR (mm/h) 75 (68.5) 68 (60) 0.54
Hg (g/dL) 11.8 ± 1.3 11.1 ± 1.58 0.008
Parity 2.47 ± 0.99 2.53 ± 1.43 0.85
WBC (103/μL) 16.559 (8.150) 13.292 ± 5.081 0.004

*P < 0.05 was accepted as the limit of statistical significance. CA: cancer antigen; CRP: C-reactive protein; ESR: 
erythrocyte sedimentation rate; Hg: hemoglobin; TOAs: tubo-ovarian abcesses; WBC: white blood cell.

Table 3.  The Clinical Characteristics of Patients According to Menopausal Status

Characteristics Premenopausal (n = 49) Postmenopausal (n = 69) P*
BMI (kg/m2) 25 (5) 29 (5) 0.001
Body temprature (°C) 37.2 (0.85) 37.5 (1.2) 0.654
CA 125 (kU/L) 32 (56) 15 (23) 0.037
CRP (mg/dL) 60 (167) 107 (160) 0.8
Diameter of abscess (cm) 6.14 ± 2.17 6.85 ± 2.41 0.185
ESR (mm/h) 68 (61.5) 79 (63.5) 0.58
Hg (g/dL) 11.4 ± 1.45 11.3 ± 1.57 0.80
WBC (103/μL) 14.655 ± 5.732 14.645 ± 7.808 0.99

*P < 0.05 was accepted as the limit of statistical significance. BMI: body mass index; CA: cancer antigen; CRP: C-
reactive protein; ESR: erythrocyte sedimentation rate; Hg: hemoglobin; WBC: white blood cell.
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initial factor is responsible for the development of TOAs, some 
risk factors, such as sexual behavior, increased age, diabetes 
and immuncompromised status were associated with TOA [4, 
7, 11, 12]. Moreover, according to published studies in recent 
years, endometriosis has been proposed as a risk factor, too 
[4, 6, 7].

In our study, endometriosis accompanied approximately 
one-fifth of TOAs and it is more than approximately 4 - 6 
times, expected for normal population prevalence [13, 14]. Al-
though we had not classified the patients according to Ameri-
can Society for Reproductive Medicine (ASRM) classification 
system as Chen et al, the proportion of our patients with en-
dometriosis is half of theirs (17.5% versus 36%). We did not 
identify any significant differences among the groups in terms 
of demographic characteristics (age, gravida, and parity) un-
like Chen et al; however, we have not confirmed that previous 
pelvic surgery poses a higher risk of developing TOA in those 
with endometriosis than in those without endometriosis (P = 
0.618), as Chen et al claimed [7].

IUD is the most common method of reversible contracep-
tion in the world and it is believed that IUD has been asso-
ciated with low risk for PID among users [15]. However, a 
risk for developing TOA has been shown in patients with IUD 
with period of use exceeding 5 years [16, 17]. Similarly, in 
our study approximately half of patients with TOAs had IUD 
and the mean time of interval for women using IUD prior to 
the diagnosis was 8.9 (4.02) years. Even though some serum 
inflammatory markers (WBC and CRP) were identified to be 
significantly higher in patients with IUD users, the effects of 
IUD on diameter of abscess and erythrocyte sedimentation rate 
(ESR) have not been identified.

TOAs represent a rather unusual entity in postmenopausal 
women when compared to those observed in women of repro-
ductive age. The incidence of postmenopausal cases among 
patients with TOAs had reported between 12% and 18% by 
researchers previously and was similar to our study (17.8%) 
[18-20]. In these studies, researchers had reported concomitant 
genital tract malignancies accompanied by TOAs in 44-47% 
of postmenopausal women. In contrast, we had not identified 
any concomitant malignancies in postmenopausal women with 
TOAs. But we agree with these researchers, and in our clinic, 
we have offered hysterectomy with adnexectomy to all post-
menopausal women with TOAs.

The associations with endometriosis and TOAs have been 
elucidated previously and several mechanisms have been pro-
posed, e.g. systemic immunologically aberrance, impaired im-
munity in the pelvic cavity and bloody content of the endo-
metrioma which may serve as a culture medium and facilitate 
the spread of infection [21, 22]. In this study, we enrolled all 
the patients with endometriosis and did not classify according 
to ASRM staging system, because there is no evidence that 
only advanced stage endometriosis increased the risk of TOA. 
Moreover, it is too difficult to classify endometriosis in pa-
tients with TOAs due to difficulty in distinguishing the lesion 
origin, e.g. obliteration of the cul-de-sac or adhesions between 
the pelvic structures.

We addressed that the association between endometrio-
sis and TOAs was not only in reproductive period, but also in 
menopause (16.5% versus 23.8%, P < 0.05). This condition 

can be explained with the view that support endometriosis is 
now considered to be a disease of both endocrine and immune 
dysregulation [23]. However, we could not identify a signifi-
cant variable which can predict the endometriosis before ini-
tiating therapy with TOAs and thus, prospective studies with 
new variables are needed.
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