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ORIGINAL ARTICLE

Serum procalcitonin levels together with clinical features and inflammatory
markers in women with tubo-ovarian abscess for discriminating requirements for
surgery for full recovery

Kenan Karacaa, Enis Ozkayab, Meryem Kurek Ekenc, Ilgi Uyguna, Sule Yıldırım Kopuka and Murat Alpaya

aDepartment of Obstetrics and Gynecology, Umraniye Training and Research Hospital, Istanbul, Turkey; bDepartment of Obstetrics and
Gynecology, Zeynep Kamil Maternity and Children Training and Research Hospital, Istanbul, Turkey; cDepartment of Obstetrics and
Gynecology, Adnan Menderes University Medical Faculty, Aydın, Turkey

ABSTRACT
Tubo-ovarian abscess (TOA) coexists in 15% of cases with pelvic inflammatory disease. Medical treat-
ment is the first line of approach in women with TOA, however, 25% of cases fail to respond to antibi-
otics, therefore, these cases need to undergo surgical intervention. We aimed to determine factors
leading to failure of medical treatment in women diagnosed with TOA. According to our results among
144 women, 27 cases required surgical intervention for full recovery. None of the demographic, sono-
graphic or laboratory findings, including procalcitonin level, had significant predictive value for the fail-
ure of medical treatment in women with TOA.

IMPACT STATEMENT
� What is already known on this subject? Tubo-ovarian abscess (TOA) coexists in 15% of cases with

pelvic inflammatory disease. Medical treatment is the first line approach in women with TOA, how-
ever, 25% of cases fail to respond to antibiotics, therefore, these cases need to undergo surgical
intervention. Several risk factors have been evaluated in order to predict the failure of medical
treatment.

� What do the results of this study add? None of the variables, including age, parity, mass diam-
eter, serum CRP, procalcitonin levels and sedimentation rate had significant value for predicting
TOA cases that required surgical intervention for full recovery.

� What are the implications of these findings for clinical practice and/or further research? In
clinical practice, identification of risk factors leading to the failure of medical treatment helps clini-
cians to inform patients and help surgeons predict those who need surgical intervention.
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Introduction

Tubo-ovarian abscess (TOA) coexists in 15% of cases with pel-
vic inflammatory disease (PID) (Taylor et al. 1978). TOA has
been defined as an inflammatory mass consisting of a con-
glomeration of the adnexa and other adjacent organs sec-
ondary to genital infection (Bennett et al. 2002; Sam et al.
2002; Granberg et al. 2009). Sonography is a well-established
tool to confirm TOA diagnosis in women with PID, while PID
is diagnosed according to physical examination findings and
laboratory tests. The sensitivity and specificity of sonography
were shown to be high enough to be used as a screening
tool in diagnosing TOA in cases diagnosed with PID (Taylor
et al. 1978). Some sonographic classifications have been
established to define the sonographic morphology of TOAs,
such as a unilocular cystic structure, a complex multicystic
structure with thick walls and septation (tubo-ovarian com-
plex) or a pyosalpinx (Callen 2008). Medical treatment is the
first line of approach in women with TOA, however, 25% of
cases fail to respond to antibiotics, therefore, these cases need
to undergo surgical intervention (Mirhashemi et al. 1999).

Increased age, a high white blood cell (WBC) count and a
cyst larger than 6 cm in size were shown to be factors that
lead to the failure of medical treatment in cases with TOA
(Dewitt et al. 2010; Greenstein et al. 2013; Akkurt et al. 2015;
Kinay et al. 2016). The sonographic appearance of masses
were shown to have no value in determining the cases that
would require surgery for a full recovery (Kinay et al. 2016).
Procalcitonin was shown to be a marker for systemic inflam-
mation and was shown to be superior to C-Reactive Protein
(CRP) for this purpose (Pan et al. 2017). A meta-analysis of
the prognostic value of procalcitonin and CRP revealed that
the diagnostic accuracy of the procalcitonin was superior to
CRP among the patients who were hospitalised for suspected
bacterial infections (Simon et al. 2004). The aim of this study
was to determine factors leading to the failure of medical
treatment in women with TOA.

Materials and methods

Medical records of 144 women with TOA who were treated
in the Obstetrics and Gynecology department of Umraniye
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Training and Research Hospital between January 2014 and
December 2016 were reviewed from the hospital database.
Women with inflammatory pelvic mass determined according
to history, ultrasonography, laboratory findings and physical
examination were included in the study. Sonographic find-
ings, and demographic and clinical parameters were com-
pared between women who did not respond to medical
treatment and women with full recovery with antibiotic
administration. Pelvic inflammatory mass was determined
according to the suggestions of the US Centers for Disease
Control and Prevention criteria (Centers for Disease Control
and Prevention 2014). Patients were only excluded if the
patient records included incomplete data. Written informed
consent for future data use was obtained from all participants
at the time of treatment. In addition to demographic data,
laboratory and pelvic ultrasonography findings, treatment
modality and duration of hospitalisation were all evaluated
for each case. All patients underwent an ultrasonography
examination using a 6- to 10-MHz transvaginal probe (LOGIQ
P5; GE Healthcare Inc., Milwaukee, WI). At sonographic exam-
ination, maximum diameter and the characteristics of the
mass were recorded. A routine bimanual examination was
performed for each woman. Venous blood samples were
obtained on admission to analyse serum WBC counts,
erythrocyte sedimentation rate (ESR), CRP and procalcitonin
level. All cases were scheduled for broad-spectrum antibiotic
regimen as the first step of treatment. Response to this first
step treatment was followed for 10 days based on the recom-
mendations (Sweet 2011). During follow up, surgical interven-
tion was indicated for cases that did not have any clinical
improvement by the third day of treatment, had acute abdo-
men or had rupture of TOA. Surgical treatment included uni-/
bi-lateral salpingectomy/salpingo-oophorectomy or total
abdominal hysterectomy combined with uni-/bi-lateral salpin-
gectomy/salpingo-oophorectomy determined according to
the findings of surgical exploration. Complete blood count
was assessed with an automated cell counter (Abbott, Cell
Dyn 3700, Abbott Diagnostics, 2010). Serum CRP concentra-
tions were evaluated with standard methodology (Abbott,
Acrhitecti1000sr, Abbott Diagnostics, 2012). Serum procalcito-
nin levels were analysed for the cases (Wondfo, Finecare
Multi-channel, China, 2012). Sonographic findings, and demo-
graphic and clinical parameters were compared between
women who responded and those who did not respond to
medical treatment.

Statistical analyses

All analyses were performed with the SPSS 15.0 programme
package (SPSS Inc, Chicago, IL). The Mann–Whitney U-test or
independent samples t-test were used to compare continu-
ous variables and the Chi-square test was used to compare
categorical variables.

Results

Among 144 women, 27 cases required surgical intervention
for full recovery. The mean age of the study population was

36.3 years (21–65), gravidity 2.3 (0–8), parity 1.8 (0–5) and
number of living children 1.8 (0–5). Comparison of groups in
terms of demographic and clinical parameters showed no sig-
nificant differences (p> .05, Table 1). There were 43 (29.8%)
cases with pyosalpinx detected by sonography at the initial
evaluation and among all these cases, five (11.6%) partici-
pants required surgical intervention for full recovery. Analysis
of these cases revealed significant differences between
groups of women with and without pyosalpinx in terms of
age, gravidity, parity and number of living children (p< .05,
Table 2). There were no significant differences between the
groups of women with and without pyosalpinx including
mass diameter, procalcitonin, sedimentation, CRP, duration of
hospital stay, white blood cell, neutrophils and lymphocytes
(p> .05, Table 2).

Discussion

In the present study, analysis of the data revealed that none
of the variables, including age, parity, mass diameter, serum
CRP, procalcitonin levels and sedimentation rate had signifi-
cant value for predicting TOA cases that required surgical
intervention for full recovery. Presence of pyosalpinx at sono-
graphic evaluation resulted in a favourable outcome. Analysis
of these groups showed younger women more frequently

Table 1. Comparison of some demographic and clinical characteristics
between cases who responded and failed to response to medical treatment.

Full recovery
with medical
treatment
(n¼ 117)

Cases that
required

surgery for
full recovery
(n¼ 27) p value

Age (years) 35.7 ± 8.4 37.8 ± 7.1 NS
Gravidity 2.4 ± 1.5 1.9 ± 0.8 NS
Parity 1.8 ± 1.2 1.5 ± 0.8 NS
#of living children 1.8 ± 1.2 1.5 ± 0.9 NS
Mass diameter (mm) 62.7 ± 25.7 59.8 ± 22.9 NS
Sedimentation (mm/h) 64.5 ± 37.2 64 ± 82.1 NS
CRP (mg/dl) 29.3 ± 41.3 24.2 ± 24.5 NS
Procalcitonin level (ng/ml) 0.73 ± 1 0.6 ± 0.6 NS
Duration of hospital stay (days) 7.01 ± 4.5 6.5 ± 3.2 NS
WBC �103/mL 13.8 ± 2.1 12.9 ± 1.9 NS
Neutrophils �103/mL 8.7 ± 1.1 8.4 ± 0.9 NS
Lymphocytes �103/mL 5.1 ± 2.1 4.5 ± 1.9 NS

NS: non-significant; CRP: C-Reactive Protein; WBC: white blood cell.

Table 2. Comparison of some demographic and clinical characteristics
between cases with and without sonographically detected pyosalpinx.

TOA without
pyosalpinx
(n¼ 101)

TOA with
pyosalpinx
(n¼ 43) p value�

Age (years) 39.9 ± 6.2 27.9 ± 2.8 <.001
Gravidity 2.6 ± 1.4 1.5 ± 1.1 .001
Parity 2.1 ± 1.2 1.1 ± 1.1 .001
# of living children 2.1 ± 1.2 1.1 ± 0.9 .001
Mass diameter (mm) 64.7 ± 27.7 58.8 ± 16.9 NS
Sedimentation (mm/h) 86.1 ± 30.1 46.5 ± 44.5 NS
CRP (mg/dl) 28.8 ± 42.2 26.9 ± 27.5 NS
Procalcitonin level (ng/ml) 0.72 ± 1 0.67 ± 0.68 NS
Duration of hospital stay (days) 7.1 ± 4.3 6.6 ± 4.4 NS
WBC �103/mL 13.6 ± 1.9 13.7 ± 2.4 NS
Neutrophils �103/mL 8.7 ± 1.1 8.6 ± 0.9 NS
Lymphocytes �103/mL 4.9 ± 1.8 5.1 ± 2.6 NS
�p< .05; NS: non-significant; CRP: C-Reactive Protein; WBC: white blood cell.
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had pyosalpinx. Sonography is the most commonly used
imaging modality to diagnose TOA cases. A recent study uti-
lised sonographic features of adnexal mass to predict failure
of medical treatment. In this study, no association was shown
between TOA morphology and failure of medical treatment
(Greenstein et al. 2013; Kinay et al. 2016). Additionally, the
authors found lower ESR and smaller mass in cases with pyo-
salpinx. Consistent with this finding, a previous study showed
that the cases with pyosalpinx had a less severe form of PID.
Furthermore, they also reported a lower rate of surgery
requirement in cases with pyosalpinx (Kim et al. 2015). In our
study, we also compared the rate of pyosalpinx in sono-
graphic evaluation between the two groups. Consistent with
the previous reports, we did not find significantly lower rates
of surgical intervention in cases with pyosalpinx on admis-
sion. Our data also showed this group to be significantly
younger than cases without pyosalpinx, which explains why
the presence of pyosalpinx was reported to have a favourable
outcome in previous studies. In the literature, clinical and
laboratory characteristics and ultrasonography findings have
been introduced as significant predictors of failure to respond
to medical treatment (Halperin et al. 2003; Kuo et al. 2012;
Mizushima et al. 2013; Topçu et al. 2015). Age, parity and a
maximal white blood cell count were some of the factors
shown to be significant predictors of surgery requirement
(Greenstein et al. 2013). It is obvious that due to fertility
issues, age and parity were shown to be common confound-
ers for surgery indication in the majority of the studies. Other
studies showed variable results for the laboratory markers; for
example, CRP and ESR were the most significant predictors
in one study (Gu€ng€ordu€k et al. 2014). A cut-off value of
8.0mg/L was proposed for CRP as an important indicator for
surgical treatment (Kuo et al. 2012). In addition to these
markers, body temperature at admission was also assessed in
some studies and shown to have some value for the cases
who underwent surgical intervention (Kuo et al. 2012;
Gu€ng€ordu€k et al. 2014). The size of the mass was also
reported as a predictor in some studies and a cut-off value of
8 cm was introduced by Dewitt et al. (2010). A higher mean
mass diameter was reported by Greenstein et al. (2013), com-
pared to the cases who recovered with medical treatment
(4.4 versus 7.3). An ultrasound-guided TOA aspiration was
proposed to be a first-line procedure for the treatment of
TOA in a stable patient without peritonitis (Perez-Medina
et al. 1996; Gjelland et al. 2005; Soakar et al. 2008).

One of these studies assessed 302 TOA cases and a total
of 449 aspirations were performed. Following needle aspir-
ation, among all participants, 20 cases needed surgical inter-
vention and comparison of groups with and without surgery
revealed no difference between groups with regard to age,
parity, menopausal status, mean diameter of TOA, mean
aspirate volume and bilaterality (p> .05). In their study, the
majority of cases underwent surgery due to the remaining
pain symptoms following aspiration of the abscess (Gjelland
et al. 2005).

These data showed that even in cases treated with abscess
aspiration as the first line treatment, surgical intervention
could be required regardless of age, parity, menopausal status,
mean diameter of TOA, mean aspirate volume or bilaterality.

The conclusion drawn from the results of needle aspiration
and the results of our data lead us to conclude that the main
reason for the failure of medical treatment may not be the
failed antibiotic dissemination into the abscess, presumed to
be affected by diameter or structural characteristics of the
mass. As our data showed, none of the inflammatory markers,
including procalcitonin, nor mass diameter nor age signifi-
cantly discriminated cases with failure of medical treatment.
Pain threshold, anatomic localisation of mass, pelvic adhe-
sions and neuronal involvement may play a role in cases
requiring surgical intervention.

The main strength of our study was the utilisation of pro-
calcitonin to determine the severity of the inflammatory pro-
cess, since recently published data pointed both to elevated
CRP and procalcitonin levels in the absence of bacterial infec-
tion, and indicated that procalcitonin offered an advantage
over CRP in the diagnosis of bacteraemia (Ivaska et al. 2016).
Although a recent study revealed a cut-off level of
0.330 ng/ml for procalcitonin with 62% sensitivity and 75%
specificity in predicting TOA among cases with PID (Erenel
et al. 2017), our data showed no significant difference with
regard to procalcitonin levels between the groups who
responded or failed to respond to conservative treatment.

In conclusion, none of the demographic, sonographic or
laboratory findings, including procalcitonin, were found to
have predictive value for the failure of medical treatment in
women with TOA.
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