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Abstract
Background: This study aimed to determine the possible prognostic factors correlated with the treatment
modalities of tubo-ovarian abscesses (TOAs) and thus to assess whether the need for surgery was predictable at the
time of initial admission.
Materials and methods: Between January 2012 and December 2019, patients who were hospitalized with a TOA
in our clinic were retrospectively recruited. The age of the patients, clinical and sonographic presentation, pelvic
inflammatory risk factors, antibiotic therapy, applied surgical treatment, laboratory infection parameters, and length
of hospital stay were recorded.
Results: The records of 115 patients hospitalized with a prediagnosis of TOA were reviewed for the current study.
After hospitalization, TOA was ruled out in 19 patients, and data regarding 96 patients was included for analysis.
Twenty-eight (29.2%) patients underwent surgical treatment due to failed antibiotic therapy. Sixty-eight (70.8%)
were successfully treated with parenteral antibiotics. Medical treatment failure and need for surgery were more
common in patients with a large abscess (volume, > 40 cm3, or diameter, > 5 cm). The group treated by surgical
intervention was statistically older than the patients receiving medical treatment (p < 0.05).
Conclusions: Although the treatment in TOA may vary according to clinical, sonographic, and laboratory findings;
age of patients, the abscess size, and volume were seen as the major factors affecting medical treatment failure.
Moreover, TOA treatment should be planned on a more individual basis.
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Background
A tubo-ovarian abscess (TOA) is a common complication
of pelvic inflammatory disease (PID), affecting approximately 10–15% of women with PID [1]. It is most commonly seen at the age of 30–40 years in reproductive-age
women [2]. The mortality rate associated with TOA was
approximately 50% or higher before advances in surgery and
the widespread use of broad-spectrum antibiotics [3, 4]. The
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risk factors for TOA are similar to those of PID, including
young age, multiple partners, new sexual partner (within
previous three months), history of sexually transmitted
infections (STIs) in the patient or their partner, instrumentation of the uterus/interruption of the cervical barrier,
termination of pregnancy, insertion of intrauterine device
within the past 6 weeks, hysterosalpingography, hysteroscopy, saline infusion sonography, in vitro fertilization,
immunosuppression, and endometriosis [5].
TOA is a serious and potentially life-threatening condition. Therapeutic methods include antibiotic therapy, drainage procedures, invasive surgery, and a combination of these
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interventions. For the majority of small abscesses (< 7 cm in
diameter), only antibiotic treatment is sufficient, while drainage or surgical necessity may occur in approximately 25% of
cases [6]. In women with an abscess size of less than 9 cm,
with no signs of abscess rupture and hemodynamic stability,
the clinical guidelines of the Centers for Disease Control
and Prevention (CDC) recommend medical management as
the first treatment approach for TOAs [7]. Abscess size is
predictive in determining treatment success with antibiotics
alone and length of hospital stay [8].
The aim of this study was to determine whether we
could predict the conditions in which medical treatment
might fail and surgical necessity emerges, by evaluating
the clinical and laboratory findings of women with
TOAs treated in our clinic.

Materials and methods
The records of 115 patients who were hospitalized with
a prediagnosis of TOA in our department between Jan
2012 and December 2019 were retrospectively reviewed.
After hospitalization, TOA was ruled out in 19 patients,
and 96 patients were reviewed included for the analysis.
The study protocol was approved by the institutional
Ethics Committee of Ankara Training and Research
Hospital (approval number 2020/21).
The sonographic diagnosis of TOA was made based
on the presence of a complex cystic mass with a thickirregular wall and irregular internal echo in the pelvis,
and the absence of peristalsis [8]. Following the CDC
recommendations, the patients were initially treated
either with clindamycin and gentamicin or with ceftriaxone and metronidazole. Response to treatment was
defined as the absence of fever within 72 h and/or that
of acute abdominal symptoms within 48 h.
Demographic and clinical data were reviewed and recorded via medical files and computer-based screening.
Age, marital status, gravidity and parity, menopausal
status, intrauterine device usage, smoking status, body
temperature, clinical and sonographic presentations, initial antibiotic regimens, surgical treatment, laboratory
infection parameters at admission, and length of hospital
stay were recorded.
The patients were divided into two groups according
to surgical (n = 28) or medical (n = 68) treatment
received. Demographic parameters, antibiotic regimens,
clinical and laboratory findings, length of hospital stay,
and TOA sizes were compared. The average volume of
the TOAs was calculated by the ellipsoid volume formula
(volume = height × width × length × 0.52). Statistical analysis was performed using SPSS Version 20.0 for Windows
(SPSS Inc., Chicago, IL). The Kolmogorov-Smirnov test
was used to determine whether the distributions of continuous and discrete variables were normal. Mean and
standard deviation values were calculated where applicable.
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Independent samples were investigated using Student’s
t-test. The comparison of categorical variables was
undertaken using Pearson’s chi-square and Fisher’s
exact tests. A p value of < 0.05 was considered to be
statistically significant. A receiver operating characteristic (ROC) curve was used to assess sensitivity and
specificity values.

Results
Of the remaining 96 patients, 68 (70.2%) were treated
with medical therapy alone, while 28 (29.8%) underwent
surgery in addition to medical therapy. The mean age of
the patients who received medical treatment was 38.8 ±
8.7 years, which was significantly lower (p = 0.005) compared to the surgically treated group (43.7 ± 8.3 years).
The demographic data of the patients are shown in
Table 1.
The duration of hospitalization, abscess size, and abscess volume were significantly higher in patients who
also underwent surgery compared to those receiving
medical treatment alone (p < 0.01). The C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), and
white blood cell (WBC) count at the time of
hospitalization were significantly higher in the surgically
treated group compared to the medically treated group
(p < 0.05). The laboratory and sonographic findings and
body temperature of the patients at the time of
hospitalization and their length of hospital stay are summarized in Table 2.
Gentamicin/clindamycin was started in 48.96% (n = 47)
of all patients and ceftriaxone/metronidazole was started
in 51.04% (n = 49). There was no statistically significant
difference between the different treatments groups in
terms of the antibiotic regimens used.
The length of hospital stay, age, CRP and ESR values,
abscess sizes, and abscess volumes were significantly
correlated with the selected treatment (p < 0.01). In
addition, abscess volume and abscess size were significantly
associated with the length of hospital stay (p < 0.05).
Total abdominal hysterectomy plus bilateral salpingooophorectomy (TAH+BSO) was performed as the most
common surgical procedure (39.3 %), and the least preferred surgical procedure was salpingectomy (unilateral
7%, bilateral 4%). Abscess drainage by laparotomy was
performed in four patients, and in one of these patients,
ovarian cyst excision was undertaken. The mean age of
the patients undergoing TAH+BSO was over 45 years.
The preferred surgical procedures are shown in Fig. 1.
A multivariate logistic regression model adjusted for
age, TOA size and volume, CRP, ESR, WBC, and body
temperature is shown in Table 3. Age and TOA size and
volume were found to be independent predictors of a
failure of medical management, with the odds ratio (OR)
of 1.200 (95% CI 1.086–1.326; p = 0.000) for TOA
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Table 1 Demographic data of the patients
P-value

Medical (n = 68), mean ± SD

Surgical (n = 28), mean ± SD

Age (years)

38.8 ± 8.7

43.7 ± 8.3

0.005

Gravidity

3.2 ± 1.4

3.6 ± 1.3

0.064

Parity

2.57 ± 1.2

2.6 ± 0.6

0.620

Married

64 (94.1%)

28 (100%)

0.190

Single

4 (5.9%)

-

Yes

18 (26.5%)

10 (35.7%)

No

50 (73.5%)

18 (64.3%)

Yes

20 (29.9%)

9 (32.1%)

No

48 (70.1%)

19 (67.9%)

Marital status

IUD history
0.571

Smoking
0.793

IUD intrauterine device

volume, 1.117 (95% CI 1.031–1.610; P = 0.034) for TOA
size, and 1.115 (95% CI 1.020–1.219; p = 0.017) for patient age. According to the ROC analysis, abscess volume, mean abscess size, fever, WBC, ESR, and CRP at
admission were useful to predict the outcome of TOA
treatment with antibiotics (Fig. 2).
The logistic regression analysis demonstrated that a
maximum dimension of TOA size greater than 5.11 cm
and a TOA volume greater than 41.9 cm3 were predictive
of antibiotic failure (odds ratio, 1.45; 95% CI 1.13–2.10, p
= 0.0175, and OR, 1.21; 95% CI 1.12–2.54, p = 0.024). The
mean CRP levels, WBC count, ESR and body temperature
did not add any additional predictive value beyond that of
the mean TOA size and volume in the regression analysis.

Discussion
TOA, a serious complication of PID, results in significantly high morbidity and mortality. A patient diagnosed
with TOA is usually given parenteral antibiotics as the
first-line treatment for at least 24 h, and when the
desired response is obtained, outpatient treatment with
oral antibiotics can be continued [7]. If there is no response within 48–72 h, surgery or drainage may be

considered [9]. Although the use of broad-spectrum antibiotics is usually the first-line option in unruptured
TOA, the optimal treatment of TOA is unclear and
should be considered individually according to each patient’s clinical and laboratory findings. Approximately
70% of patients with TOA are known to respond to
conservative medical treatment with broad-spectrum
antibiotics, while the remainder requires an invasive
intervention [10]. This is consistent with the results of
our study, in which 70.2% of patients were successfully
treated with antibiotic therapy. Identifying the clinical
and laboratory findings that will determine the need for
surgery in advance may allow for early surgical interventions and shorten the length of hospital stay.
In the current literature, although different factors that
cause medical treatment failure are mentioned in relation to TOAs, there is no consensus on this issue. High
gravidity and parity, old age, and menopausal status have
been shown as epidemiological risk factors for medical
treatment failure [11, 12]; however, this may be considered as an emphasis on surgical preference. Many studies have shown that patients receiving medical treatment
are significantly younger than those undergoing surgery

Table 2 Laboratory and sonographic findings of the patients at the time of hospitalization, body temperature, and length of
hospital stay
Abscess size (mm) (± SD)
3

Medical (n = 60)

Surgical (n = 28)

P-value

51.52 ± 16.57

75.37 ± 18.59

<0.001

Abscess volume (cm ) (± SD)

60.57 ± 52.42

152.07 ± 96.8

<0.001

CRP level (mg/L) (± SD)

44.22 ± 9.00

66.26 ± 23.73

0.007

ESR (mm/h) (± SD)

41.46 ± 28.08

59.26 ± 22.94

0.003

WBC count (mcL) (± SD)

13580 ± 5197

16525 ± 6288

0.016

Body temperature (°C) (± SD)

37.2 ± 0.73

37.6 ± 0.77

0.032

Length of hospital stay (day) (± SD)

5.75 ± 3.95

10.10 ± 5.52

0.003

CRP C-reactive protein, ESR erythrocyte sedimentation rate, WBC white blood cell
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Fig. 1 Surgical procedures applied. TAH+BSO, total abdominal hysterectomy and bilateral salpingo-oophorectomy

[11–13]. Similarly, medically treated patients in the
current study were statistically significantly younger than
the patients who needed surgical intervention.
In patients with large adnexal masses, the success rate
of antibiotics alone is particularly low [14]. Some studies
have reported the failure of conservative treatment and
prolonged hospital stay in patients with TOAs larger
than 6–9 cm [11, 14, 15]. Large TOA sizes in patients
were associated with an increased rate of surgical treatment [16, 17]. In the current study, we also found an increased mean abscess volume and abscess size in
surgically treated patients, and furthermore medical
treatment failure and need for surgery were more common in patients with a large abscess (volume, > 40 cm3,
or diameter, > 5 cm).
This study demonstrated that the WBC count, CRP
levels, ESR, and body temperature of the patients with
TOA were significantly higher among patients in the
surgically treated group; however, they did not have any
additional value for predicting the need for surgical

Table 3 Multivariate adjusted odds ratios of patients who
underwent medical and surgical treatment. Each factor in the
model was adjusted for all the remaining factors
Variables

Adjusted odds ratio
(95% confidence interval)

P-value

Patient age

1.115 (1.020–1.219)

0.017

TOA volume

1.200 (1.086–1.326)

0.000

TOA size

1.117 (1.031–1.610)

0.034

WBC count

1.000 (1.000–1.000)

0.219

CRP level

1.003 (0.995–1.011)

0.445

ESR

1.002 (0.973–1.031)

0.914

Body temperature

2.074 (0.729–5.898)

0.070

TOA tubo-ovarian abscess, CRP C-reactive protein, ESR erythrocyte
sedimentation rate, WBC white blood cell

treatment. There are many reports investigating the relationship between laboratory findings and the need for
surgery [18–21]. Gungorduk et al. and Devitt et al.
showed that the CRP levels and ESR were higher in surgically treated patients [11, 22]. Fouks et al. [23] stated
that a simple risk scoring using the abscess size, age, and
inflammation markers could similarly predict antibiotic
failure in the treatment of TOA.
In cases where medical treatment is unsuccessful, invasive methods should be preferred based on the patient’s age and menopausal status, facilities of the clinic,
and the surgeon’s experience. Computer tomography or
ultrasound-guided TOA drainage with concomitant antibiotics is effective and safe for the primary or secondary
treatment of TOA with some researchers even demonstrating that drainage may be a more successful treatment [24, 25]. TOA patients being mostly in the
reproductive age group should not be overlooked in the
treatment decision. With the development of minimally
invasive methods, laparoscopy is frequently used in the
safe surgical treatment of TOA [20]. According to
Doğanay et al., laparoscopy presents as the best treatment option in selected cases [26]. In the current study,
we performed laparotomy in all patients in the surgically
treated group. This was due to either the general health
status of the patients not allowing to perform laparoscopy (hemodynamic instability, sepsis, severe chronic
obstructive pulmonary disease, huge adnexal mass, etc.)
or the preference of the surgeon.
There were certain limitations to our study. Firstly, it
was a single-center study which was retrospectively
designed, and secondly, the long-term medical data of
the included patients was missing.
The main limitations of the current study are the
retrospective design and inclusion of patients treated in
a single medical center. Also, long-term data regarding
the included patients is missing.
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Fig. 2 ROC curve of the mean abscess size, volume, CRP, WBC, ESR, and body temperature. TOA, tubo-ovarian abscess; CRP, C-reactive protein;
ESR, erythrocyte sedimentation rate; WBC, white blood cell

Conclusions
Although the treatment in TOA may vary according to
the clinical, sonographic and laboratory findings, the abscess size, volume at admission, and patient age were
found to be the main factors that indicated the need for
surgical treatment. CRP levels, WBC count, ESR, and increased body temperature at admission should also be
taken into consideration in the selection of ideal treatment. Finally, the treatment of TOA should be planned
on an individual basis considering the clinical and laboratory findings.
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