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Abstract
Purpose  Tubo-ovarian abscess (TOA) is a serious and potentially life-threatening complication of pelvic inflammatory 
disease (PID). TOA formation may be an uncommon, but serious complication associated with the use of an intrauterine 
device (IUD). While the majority of TOA respond to antibiotic therapy, in approximately 25% of cases surgery or drainage 
is indicated. In the present study, we compared the failure rate of conservative management in patients with and without 
IUD, who were admitted with a diagnosis of TOA.
Methods  In this retrospective case–control study, 78 women were diagnosed with TOA. All patients were treated initially 
by broad-spectrum intravenous antibiotics. The failure of conservative management after 72 h was followed by surgical 
intervention.
Results  The patients were divided into two groups: 24 patients were IUD-carriers, and 54 did not use IUD. There was no 
significant difference in surgical intervention rate between IUD group (50%) and no-IUD group (43%), p = 0.32. The WBC 
count was significantly higher in IUD-carriers diagnosed with TOA than in patients without IUD (16.5 ± 6.6 vs. 13.1 ± 4.6, 
p = 0.001). The patients with IUD had significantly larger abscesses as revealed by ultrasound than patients without IUD 
(61.6 ± 21.4 vs. 49.6 ± 20.6 mm, p = 0.02).
Conclusion  The surgical intervention rate in TOA patients with and without IUD was similar.
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Introduction

Tubo-ovarian abscess (TOA) is a serious and potentially 
life-threatening complication of pelvic inflammatory disease 
(PID). TOA is defined as an inflammatory mass that involves 
fallopian tubes, ovary and sometimes adjacent pelvic organs 
such as bowels [1]. Approximately one-third of women who 
are hospitalized with a diagnosis of PID have been found to 
have a TOA [2]. In current practice, the mortality rate almost 
zero in unruptured abscesses, while previous reports sug-
gested mortality rate ranging from 1.7 to 3.7% in ruptured 
abscesses [3, 4]. A tubo-ovarian abscess is a polymicrobial 

infectious condition. Both aerobic and anaerobic organisms 
have been isolated from TOAs [5]. Commonly isolated 
organisms include Escherichia coli, aerobic streptococci, 
Bacteroides fragilis [6].

Tubo-ovarian abscesses have similar risk factors as 
PID, including multiple sex partners, age between 15 and 
25 years, and a prior history of PID [7]. Modern IUDs cause 
little-elevated risk for developing PID, especially within first 
3 weeks after insertion. The use of an IUD has been associ-
ated with the formation of TOAs in previous reports [8, 9]. 
However, there is lack of well-designed studies to substanti-
ate this association.

TOAs have typically been treated medically with broad-
spectrum antibiotics. Patients are treated until they are afe-
brile for 48 h and tend to be switched to oral antibiotics for 
up to 14 days [10]. While the majority of TOA respond to 
antibiotic therapy, in approximately 25% of cases surgery or 
drainage is indicated [11]. Several factors have been reported 
to be associated with failure of conservative management. 
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They include the prolonged duration of hospitalization, 
larger abscesses (greater than 8 cm) [3], higher CRP levels 
[12], older age, higher leukocyte count and parity [13], and 
prolonged use of IUD [14].

Common organisms associated with PID such as N. gon-
orrhoeae and C. trachomatis, are rarely isolated from the 
abscess cavity of a TOA. As the underlying pathogenesis and 
bacteriology of TOA associated with PID and with IUD may 
differ, one may expect that the clinical course may differ. It 
has been our clinical impression that the majorities of cases 
of TOA associated with IUD fail the initial antibiotic treat-
ment and are consequently managed surgically. A literature 
search did not find studies addressing this issue.

The purpose of the current study is to compare the clini-
cal characteristics of TOA patients with and without IUD; 
specifically as the surgical intervention rate.

Materials and methods

The medical records of consecutive patients diagnosed with 
TOA at Barzilai Medical Center between 1st January 2000 
and 31st December 2013, were retrospectively reviewed. 
The institutional review board approved the study. The 
data included demographic characteristics, initial clinical 
symptoms, and antibiotic treatment before hospitalization, 
physical examination and laboratory findings. The diagno-
sis of TOA was made by ultrasonographic examination that 
revealed a presence of a complex, irregular, cystic adnexal 
mass with an opaque fluid. According to the protocol of 
our department, all patients were treated initially by broad-
spectrum intravenous antibiotics, including clindamycin 
and ciprofloxacin. The removal of IUD was performed after 
initiation of antibiotic therapy. The failure of conservative 
management was defined as persistent fever above 38 °C, 
leukocytosis or pain for a period longer than 72 h, neces-
sitating surgical drainage.

The study power analysis was performed. The propor-
tion of assumed of TOA patients with IUD is assumed 

as one-third. Based on the literature, the proportion of 
surgical intervention in patients with and without IUD 
was assumed as 60 and 25%, respectively. With an Alfa of 
0.05 and a power of 0.80, the sample size was determined 
as 68 patients. Results are presented as proportions or as 
mean ± SD values. Differences in variables between the 
groups were analyzed with Chi-square test or student’s t 
test and Chi-square test, as appropriate. A p value of less 
than 0.05 was considered significant.

Results

There were 78 women with TOA during the study period. 
They were divided into two groups: 24 patients were IUD-
carriers, and 54 patients were without IUD. The demo-
graphic characteristics, obstetrics and gynecology history 
of patients were similar between groups (Table 1).

A higher proportion of women with IUD were treated 
by antibiotics before hospitalization (27 vs. 5%, p = 0.01) 
(Table  2). No significant difference was observed in 
presence of fever at admission between the groups. Pel-
vic examination revealed cervical motion tenderness in 
most patients from both groups. Vaginal discharge and 
palpable pelvic mass were diagnosed in a similar propor-
tion of patients from two groups. The WBC count was 
significantly higher in IUD-carriers diagnosed with TOA 
than in patients without IUD (16.5 ± 6.6 vs. 13.1 ± 4.6, 
p = 0.001). The patients with IUD had significantly larger 
abscesses as revealed by ultrasound than patients without 
IUD (61.6 ± 21.4 vs. 49.6 ± 20.6 mm, p = 0.02). Five 
patients without IUD and one patient with IUD had bilat-
eral TOA. There was no significant difference in surgical 
intervention rate between IUD group (50%) and no-IUD 
group (43%), p = 0.32.

Table 1   A comparison of 
medical history of TOA patients 
with and without IUD

Without IUD (N = 54) With IUD (N = 24) p

Age 38.8 ± 10.5 43 ± 7.9 0.6
Gravidity 2.9 ± 2.2 3.5 ± 1.7 0.23
Parity 1.7 ± 1.1 2.4 ± 2.6 0.6
Abortion 1 ± 1.5 1.1 ± 1.0 0.8
Ectopic pregnancy (%) 5 (9) 0 0.35
Underlying diseases (general) (%) 10 (18) 2 (9) 0.49
Previous surgery (pelvic/abdominal) (%) 21 (38) 3 (14) 0.06
Previous PID (%) 22 (39) 6 (27) 0.43
Previous TOA (%) 15 (27) 2 (9) 0.13
Antibiotic treatment before hospitalization (%) 3 (5) 6 (27) 0.01
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Discussion

Tubo-ovarian abscess (TOA) is the most serious compli-
cation of the pelvic inflammatory disease. Tubo-ovarian 
abscess formation may be an uncommon but serious com-
plication associated with the use of an intrauterine device 
(IUD) [9]. Most patients with TOA improve with con-
servative antibiotic treatment but about 25% of them need 
some kind of operative intervention [11].

To the best of our knowledge, this is the first study that 
compared the failure rate of conservative treatment in 
patients that was diagnosed to have TOA with and with-
out IUD. We did not find a difference in operation rate 
between the groups (50% in IUD group and 43% in no-
IUD group). This rate is higher than previously reported 
(about 25%). A higher proportion of women with IUD 
were treated by antibiotics before hospitalization (27 vs. 
5%, p = 0.01). This finding can be explained by the higher 
index of suspicion of PID in IUD-carriers. In previous 
studies, the older age and a higher parity were described 
as the risk factors for failure of medical treatment [13]. 
In line with these findings, the age, the parity, and the 
operation rate were similar in two groups of patients in our 
study. Contrary to previous publications that described a 
higher WBC levels and larger abscesses (above 6–8 cm) 
as a risk factors for operation [13], in our study patients 
with IUD had significantly higher leukocyte levels (16.5 vs 
13.1) and significantly larger abscesses (61.6 vs 49.6 mm), 
however, the operation rates were similar in these patients 
despite the differences between two groups.

The limitations of this study include a retrospective 
design and a small number of patients.

In conclusion, according to our results, IUD is not a risk 
factor for medical treatment failure in patients diagnosed 
to have TOA.
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