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ABSTRACT

BACKGROUND: Pelvic inflammatory disease (PID) and tubo-ovarian abscess (TOA) are significant gynecological infections that
can lead to serious complications such as infertility and chronic pelvic pain. This study aimed to evaluate the diagnostic and prognos-
tic value of procalcitonin (PCT) and other inflammatory biomarkers (C-reactive protein [CRP], white blood cell count [WBC], and
neutrophil-to-lymphocyte ratio [NLR]) in patients with PID and TOA, and to identify predictors of treatment failure.

METHODS: A retrospective cohort study was conducted on 136 patients diagnosed with PID or TOA at Prof. Dr. Cemil Tas¢ioglu
City Hospital between January 202 | and December 2023. Demographic data, clinical findings, and laboratory results (PCT, CRP, WBC,
NLR) were collected. Statistical analyses were performed using the Number Cruncher Statistical System (NCSS) 2007 software.

RESULTS: Of the 136 patients, 103 (75.73%) were diagnosed with TOA and 33 (24.26%) with PID without TOA. The TOA group
had significantly longer hospital stays and higher levels of PCT, CRP, WBC, and NLR compared to the PID group (p<0.05). Multivariate
analysis identified CRP as the most significant predictor of TOA (p=0.03). Among TOA patients, 53.3% required surgical interven-
tion. Patients who underwent surgery had significantly higher PCT and NLR levels (p<0.05). Receiver operating characteristic (ROC)
analysis showed that a PCT cut-off value of 0.21 ng/mL predicted the need for surgical treatment with a sensitivity of 69.09% and
specificity of 64.58%.

CONCLUSION: Procalcitonin and neutrophil-to-lymphocyte ratio are valuable biomarkers in the diagnosis and management of
TOA. Elevated PCT and NLR levels are associated with an increased likelihood of surgical intervention. Together with abscess size,
these biomarkers can help predict treatment failure and support clinical decision-making. However, further prospective multicenter
studies are necessary to validate these findings.

Keywords: Tubo-ovarian abscess; procalcitonin; neutrophil-to-lymphocyte ratio; surgical intervention; treatment failure; diagnostic
biomarkers.

INTRODUCTION ectopic pregnancy, and chronic pelvic pain. Additionally, antibi-

otic resistance and emerging pathogens may reduce treatment

Pelvic inflammatory disease (PID) affects the upper genital R
e . . . efficacy.™
tract, including the peritoneum, fallopian tubes, endometrium,

and ovaries.!'! Delayed diagnosis increases the risk of infertility, Tubo-ovarian abscess (TOA) is a severe complication of PID,
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typically diagnosed clinically by identifying an inflammatory
adnexal mass on pelvic imaging in patients who meet PID di-
agnostic criteria.’] While definitive diagnosis requires direct
visualization through invasive procedures such as laparoscopy
or laparotomy, transvaginal ultrasound (USG) and contrast-
enhanced computed tomography (CT) are widely used to
support diagnosis and exclude alternative conditions such
as diverticulitis or appendicitist On ultrasound, TOAs usu-
ally appear as multiloculated adnexal masses with thick walls,
internal septations, and echogenic fluid content. CT imaging
offers greater sensitivity and specificity in distinguishing TOA
from other pathologies.

The first-line treatment for TOA is broad-spectrum intra-
venous antibiotic therapy.! However, patients who do not
respond to this approach may require radiologic drainage or
surgical intervention. The choice between surgical interven-
tion and image-guided percutaneous catheter drainage de-
pends on the patient's clinical status, abscess characteristics,
and individual risk factors. Image-guided drainage is preferred
for hemodynamically stable patients with smaller, localized,
and non-multiloculated abscesses, while CT-guided drainage
is reserved for deep-seated or difficult-to-access abscesses. In
contrast, surgical intervention is indicated in cases involving
large abscesses (greater than 5 cm), ruptured TOA, gener-
alized peritonitis, or hemodynamic instability. Laparotomy is
often preferred in such cases due to extensive adhesions and
anatomical distortion, whereas laparoscopy may be consid-
ered for hemodynamically stable patients with localized ab-
scesses and minimal adhesions.[”!

Risk factors associated with failure of medical treatment in-
clude advanced age, bilateral abscesses, comorbidities such as
diabetes or immunosuppression, and larger abscess size.®!

Hospitalization is necessary for patients with high fever; preg-
nancy, TOA, or an inability to tolerate oral therapy. Manage-
ment is guided by clinical status and infection markers, which
help determine the need for medical versus surgical interven-
tion.”!

Procalcitonin (PCT) is a serum biomarker for bacterial infec-
tions and sepsis and is useful in assessing the response to an-
tibiotic therapy. Unlike C-reactive protein (CRP), PCT levels
remain unchanged in viral or non-bacterial inflammation. How-
ever, its role in pelvic infections is not yet well established.l'*'!!

This study evaluates the clinical significance of PCT in patients
with PID and TOA, comparing it with white blood cell count
(WBC), CRP and neutrophil-to-lymphocyte ratio (NLR),
while also identifying factors contributing to medical treat-
ment failure in TOA patients.

MATERIALS AND METHODS

This retrospective cohort study reviewed records of patients
aged 18 to 60 diagnosed with PID or TOA who presented
to Prof. Dr. Cemil Tasgioglu City Hospital’s emergency gyne-
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cology service between January |, 2021 and December 31,
2023. All included patients were hospitalized due to severe
infection and the need for close monitoring. Patients with a
history of prior surgery, malignancy, pregnancy, postpartum
status, age under |8, trauma, previous PID treatment, or
other surgical emergencies were excluded. Ethical approval
was obtained prior to the initiation of the study.

Each patient underwent a comprehensive gynecological eval-
uation, diagnostic workup, and pelvic ultrasound. TOA diag-
nosis was primarily based on the Centers for Disease Control
and Prevention (CDC) criteria for PID, supported by imag-
ing findings. According to CDC guidelines, a diagnosis of PID
requires the presence of at least one of the following clini-
cal criteria: cervical motion tenderness, uterine tenderness,
or adnexal tenderness. Additional supportive criteria were
used to strengthen the diagnosis, including: oral temperature
>38.3°C, abnormal cervical or vaginal discharge, presence of
abundant white blood cells on saline microscopy of vaginal
fluid, elevated erythrocyte sedimentation rate (ESR) or CRP,
and laboratory confirmation of Neisseria gonorrhoeae or
Chlamydia trachomatis infection.l! TOA was diagnosed when
clinical PID criteria were met in conjunction with the pres-
ence of an inflammatory adnexal mass detected by USG. In
our clinical practice, USG was the primary imaging modality
used to diagnose TOA, providing essential information about
abscess characteristics such as multiloculated structures,
thick walls, internal septations, and echogenic fluid content.
Imaging findings consistent with TOA supported the clinical
diagnosis and guided subsequent management.

Hospitalization criteria included the presence of TOA, inabil-
ity to tolerate oral outpatient therapy, high fever (>39°C),
severe peritonitis, or failure of antibiotic treatment within 72
hours. Surgical intervention was considered in cases where
the abscess diameter exceeded 5 cm, clinical deterioration
occurred despite medical therapy, or if patients showed signs
of rupture, peritonitis, or hemodynamic instability.

Venous blood samples were collected for analysis of PCT,
CRP, and complete blood count (CBC). Procalcitonin lev-
els were measured using the Access PCT Assay (Beckman
Coulter, DxI 600), with values below 0.05 ng/mL considered
normal. CBC was performed using the Mindray BC 6800 ana-
lyzer, and CRP levels were assessed with the Beckman Coul-
ter AU5800 analyzer.

First-line antimicrobial therapy for PID was administered in
accordance with CDC guidelines.®

Statistical Evaluation

Statistical analyses were performed using the Number
Cruncher Statistical System (NCSS) 2007 software (NCSS,
LLC; Kaysville, Utah, USA). The Shapiro-Wilk normality test
was applied, along with descriptive statistics (mean, standard
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Table I. Baseline demographic characteristics and outcomes
Group | Group 2
Non-TOA (n=33) TOA (n=103) P
Age (years)
Mean (£SD) 35.70+9.26 39.0418.82 0.063*
Gravida
Mean (£SD) 1.91+1.65 1.78+1.55 0.728+
Median (IQR) I (1-3) 2 (0-3)
Parity
Mean (£SD) 1.27£1.15 1.37£1.33 0.899t
Median (IQR) | (0-2) 1 (0-2)
Abortus
Mean (£SD) 0.64+0.93 0.39+0.63 0.151F
Median (IQR) 0 (0-1) 0 (0-1)
Previous cesarean section 13 39.39% 27 26.21% 0.148+
Previous pelvic surgery 13 39.39% 33 32.04% 0.437+
Previous tubal ligation 0 0.00% I 0.97% 0.570¢
Intrauterine device 4 12.12% 14 13.59% 0.828+
Hospital length of stay
Mean (£SD) 6.61+£2.57 10.89+4.1 0.0001
Median (IQR) 6 (5-7.5) 10 (8-13)
Blood transfusion 0 0.00% 10 9.71% 0.063¢
Intensive care unit admission 0 0.00% 291% 0.321+
Procalcitonin
Mean (£SD) 0.35+0.79 2.51+£7.50 0.0291
Median (IQR) 0.08 (0.05-0.36) 0.23 (0.06-1.06)
CRP
Mean (£SD) 127.5+75.42 193.72+103.55 0.0021
Median (IQR) 137 (62-171.5) 186 (116-271)
WBC
Mean (£SD) 12,766.36+6,902.06 16,181.26+5,775.74 0.006*
NLR
Mean (£SD) 6.9115.00 9.51+6.12 0.0221
Median (IQR) 5.76 (3.04-9.56) 7.52 (5.17-12.57)
Hemoglobin
Mean (£SD) 11.39+1.24 11.29+1.78 0.766*
Hematocrit
Mean (xSD) 33.86+3.24 33.77+4.54 0.917*

*Unpaired t-test; TMann-Whitney U test; +Chi-square test; tFisher’s exact test. TOA: Tubo-ovarian abscess; CRP: C-reactive protein; WBC: White blood cell

count, NLR: Neutrophil-to-lymphocyte ratio.

deviation, median, and interquartile range), to assess the dis-
tribution of the data. Group comparisons were conducted us-
ing the independent t-test for normally distributed variables
and the Mann-Whitney U test for non-normally distributed
variables. The chi-square test was applied for categorical vari-
ables. Logistic regression analysis was used to identify factors
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associated with TOA and the need for surgical intervention.
For differential diagnosis, Receiver operating characteristic
(ROC) curve analysis was employed to evaluate sensitivity,
specificity, positive predictive value, negative predictive value,
and positive likelihood ratio (LR+). Cut-off values were de-
termined, with statistical significance set at p<0.05.
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Table 2. Multivariate logistic regression for inflammatory

markers

OR (95% CI) P
Procalcitonin 1.29 (0.89-1.85) 0.172
CRP 1.01 (1.00-1.03) 0.03
WBC 1.00 (0.99-1.11) 0.058
NLR 0.99 (0.89-1.09) 0.832

CRP: C-reactive protein; WBC: White blood cell count; NLR: Neutrophil-
to-lymphocyte ratio.

Ethics Approval

This study was conducted in accordance with the principles
of the Declaration of Helsinki. Ethical approval was obtained
from the Ethics Committee of the University of Health Sci-
ences, Prof. Cemil Tasgioglu Training and Research Hospital
(Date: 28/05/2024, No: 48670771-514.99-244890518).

RESULTS

Among the 136 patients diagnosed with pelvic infection, 103
(75.73%) were classified in the TOA group, while 33 (24.26%)
belonged to the PID (non-TOA) group. Baseline characteris-
tics and clinical outcomes are summarized in Table I. In the
TOA group, hospital length of stay, PCT, CRP, WBC, and NLR
levels at admission were significantly higher than in the PID
group. However, there were no significant differences be-
tween the groups in terms of age, parity, gravidity, abortion
history, prior pelvic surgery, cesarean section, tubal ligation,
intrauterine device (IUD) use, blood transfusion, or intensive
care unit (ICU) admission.

Multivariate analysis identified CRP as the most significant in-
flammatory parameter [p=0.03, odds ratio (OR): 1.0l (1.00-
1.03)] (Table 2). Logistic regression confirmed CRP as a sta-
tistically significant predictor.

Clinical and demographic factors were analyzed in patients
with TOA, comparing those who underwent surgical inter-
vention with those who did not (Table 3). Pelvic USG was
the primary imaging modality used for diagnosing TOA in all
patients. In the surgically treated group, the mean diameter
of the TOA was 6.62+2.43 cm, compared to 5.85£1.86 cm in
the medically managed group (p=0.047). The median abscess
diameter was also larger in the surgical group (6 cm, inter-
quartile range [IQR]: 5-7 cm) than in the non-surgical group
(5.75 cm, IQR: 5-7 cm), indicating a significant difference in
abscess size between the two groups.

Among the 103 patients with TOA, 48 (46.6%) received med-
ical treatment, while 55 (53.3%) underwent surgical inter-
vention. In the surgical group, 33 patients (60%) underwent
laparotomy, which included 10 salpingectomies (six unilateral
and four bilateral), four total abdominal hysterectomies with
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bilateral salpingo-oophorectomy, 10 unilateral salpingo-oo-
phorectomies, and nine drainage procedures. Additionally, 13
patients (23.64%) underwent laparoscopic procedures, which
included five laparoscopic drainages, four salpingo-oophorec-
tomies (one unilateral and three bilateral), two salpingecto-
mies (one unilateral and one bilateral), and two total laparo-
scopic hysterectomies with bilateral salpingo-oophorectomy.
Lastly, nine patients (16.36%) underwent image-guided drain-
age, with seven cases (77.8%) performed under ultrasound
guidance and two cases (22.2%) under CT guidance. Com-
pared to the non-surgical group, the surgical group had sig-
nificantly longer hospital stays, higher rates of intrauterine
device usage, elevated PCT levels, and increased NLR values
(p=0.023). Additionally, TOA diameter was significantly larger
in surgically treated patients (p=0.047).

Logistic regression analysis was conducted to identify factors
influencing TOA and the likelihood of surgical intervention
(Table 4). However, TOA diameter, PCT, and NLR did not
reach statistical significance as predictive markers.

The area under the curve (AUC) for PCT was 0.695, with a
cutoff value of 0.21 ng/mL, yielding a sensitivity of 69.09% and
specificity of 64.58%. The positive predictive value (PPV) was
69.1%, the negative predictive value (NPV) was 64.6%, and
the likelihood ratio was 1.95. For NLR, the AUC was 0.630,
with a cutoff value of 8.24, resulting in a sensitivity of 54.55%
and specificity of 72.92%. The PPV and NPV were 69.8% and
58.3%, respectively, with a likelihood ratio 2.01.

ROC curve analysis demonstrated that higher levels of PCT
and NLR were associated with an increased likelihood of
surgical or procedural intervention (Table 5). These mark-
ers showed moderate discriminative ability for predicting the
need for surgery, as reflected in their respective AUC values.

DISCUSSION

Pelvic inflammatory disease (PID) is diagnosed through physi-
cal examination, clinical history, imaging, and laboratory find-
ings. TOA, a potential complication of PID, can progress to
peritonitis and must be differentiated from conditions such
as appendicitis, diverticulitis, or malignancies that may require
urgent surgical intervention. Transvaginal ultrasound and CT
are commonly used for diagnostic purposes; however, CT
provides superior sensitivity and helps distinguish TOA from
gastrointestinal pathologies. In this study, all patients admit-
ted with a preliminary diagnosis of PID or TOA underwent
both CT and ultrasound imaging to ensure accurate differen-
tiation from other surgical conditions. While TOA is typically
observed in approximately 15% of PID cases, our study iden-
tified a markedly higher rate of 75.73%. This is likely attribut-
able to the selective hospitalization of patients with more
severe presentations, while milder infections were managed
on an outpatient basis.['?

Several biomarkers, including PCT, CRP, and WBC, play a role
in assessing the severity of PID. Erenel et al.”’) investigated the
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Table 3. Baseline demographic characteristics and outcomes in patients with tubo-ovarian abscess (TOA)

Surgical Treatment (-)

Surgical Treatment (+)

(n=48) (n=55) p

Age (years)

Mean (£SD) 37.4849.25 40.4+8.27 0.094*
Gravida

Mean (xSD) 1.56+1.5 1.96+1.58

Median (IQR) | (0-2.75) 2 (0-3) 0.167+
Parity

Mean (£SD) 1.17+1.34 1.55+1.3

Median (IQR) 1 (0-2) 2 (0-3) 0.081+1
Abortus

Mean (£SD) 0.4+0.68 0.38+0.59

Median (IQR) 0 (0-1) 0 (0-1) 09131
Previous pelvic surgery 18 37.50% 15 27.27% 0.267+
Previous cesarean section 15 31.25% 12 21.82% 0.278+
Previous tubal ligation | 2.08% 0 0.00% 0.282¢
Intrauterine device | 2.08% 13 23.64% 0.001+
TOA diameter (cm)

Mean (xSD) 5.85+1.86 6.62+2.43 0.047+

Median (IQR) 5.75 (5-7) 6 (5-7)
Hospital length of stay

Mean (£SD) 9.21+£3.85 12.36+3.76 0.0001 1

Median (IQR) 9 (7-11) 12 (9-15)
Blood transfusion 2 4.17% 8 14.55% 0.076+
Intensive care unit admission 0 0.00% 3 5.45% 0.101%
Bilateral TOA 2 4.17% 3 5.45% 0.762%
Procalcitonin

Mean (xSD) 0.79+2.07 4.01+£9.87 0.001+

Median (IQR) 0.1 (0.04-0.41) 0.44 (0.08-2.30)
CRP

Mean (xSD) 178.141£97.41 207.33+107.65 0.1661

Median (IQR) 167.5 (106-265.5) 202.9 (129-272)
WBC

Mean (£SD) 15,606.46+5,957.77 16,682.91+5,618.53 0.348%*
NLR

Mean (£SD) 8.29+5.93 10.57+6.14

Median (IQR) 6.68 (4.48-10.77) 9.05 (6.14-13.89) 0.023+
Hemoglobin

Mean (£SD) 11.56+1.81 11.05£1.73 0.142*
Hematocrit

Mean (£SD) 34.65+4.7 33+43 0.067*

*Unpaired t-test; TMann-Whitney U test; +Chi-square test; Fisher’s exact test. TOA: Tubo-ovarian abscess; CRP: C-reactive protein; WBC: White blood cell
count, NLR: Neutrophil-to-lymphocyte ratio.

diagnostic utility of PCT in TOA and found that both PCT = TOA cases. A PCT cutoff value of 0.330 ng/mL demonstrated
levels and hospital stay duration were significantly elevated in 62% sensitivity and 75% specificity for TOA. However, no
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Table 4. Logistic regression analysis of predictors of surgical

intervention

OR (95% CI) P
TOA diameter (cm) 1.17 (0.94-1.46) 0.153
Procalcitonin 1.16 (0.98-1.38) 0.092
NLR 1.04 (0.96-1.11) 0.360

TOA: Tubo-ovarian abscess; NLR: Neutrophil-to-lymphocyte ratio.

significant differences were observed in other infection mark-
ers, and mean CRP levels did not differ significantly between
groups. Hong IK et al.l'¥l examined serum PCT levels in rela-
tion to antibiotic therapy for PID. Their findings indicated that
CRP was the most accurate predictor of antibiotic response,
whereas PCT had limited diagnostic value. No significant vari-
ation was observed in serum PCT levels between admission
and treatment response.

In another study, researchers reported that elevated CRP
was an independent predictor of acute PID.'] In our study,
patients in the TOA group had significantly higher PCT levels
and longer hospital stays. Additionally, infection markers such
as CRP, WBC, and NLR were also significantly elevated in
the TOA group. We found that mean initial CRP levels were
127.5+£75.42 mg/L and 193.72+103.55 mg/L in patients with-
out TOA. In patients with TOA, CRP was the most signifi-
cant inflammatory parameter identified in logistic regression
analysis (p=0.03).

In a retrospective study by Akopuz et al.['*! it was suggested
that NLR can be used to monitor clinical improvement in PID.
Compared to healthy women, the pre-treatment NLR value
was significantly higher in the PID group (6.9+6.4 vs. 1.9£0.5,
p<0.001). In our study, the mean NLR in PID patients prior
to treatment was 6.91+5.00, consistent with the literature. In
another study comparing healthy women with patients with
TOA, an NLR cut-off value of 24.15 was proposed. The study
reported that a higher preoperative NLR improved the pre-
dictive value of serum markers for the presence of TOA.['®l

Tubo-ovarian abscess and severe PID are pelvic infections
that require hospitalization, and treatment options vary de-
pending on the clinical condition of each patient. The first-line
treatment for TOA is antibiotic therapy, with a success rate
of approximately 70%. However, as abscess size increases, pa-
tients are more likely to require surgical intervention.l'’! Sur-
gery is typically indicated for patients who do not respond to
medical treatment, especially those with bilateral abscesses,
larger abscesses, or advanced age.!'8]

In the study by Karaca K et al.,l'? variables, such as age, parity,
and abscess diameter did not have significant predictive value
in determining which TOA patients would require surgery. In
our study, 46.6% of patients recovered with medical treat-
ment. However, consistent with previous literature, abscess
size was significantly larger in the surgically treated group. No
significant differences were observed between the groups in
terms of age or bilaterality.

In the study by Tugrul Ersak et al.,l'"] factors such as elevated
WBC, larger TOA size, older age, longer duration of IUD
use, multigravidity, and higher parity were associated with
medical treatment failure. The identified abscess diameter
cut-off value was 4.5 cm. In a retrospective analysis, Dewitt
et al.?% reported that the average abscess size was 6.3 cm in
medically managed patients and 7.7 cm in those who required
surgery. Larger abscess size was also associated with longer
hospital stays, increased complication rates, and higher likeli-
hood of surgical intervention. Greenstein Y et al.?'l evaluated
whether TOA size and other clinical features were associated
with the need for surgery. They found that the mean TOA
diameter was 4.4 cm in the medical treatment group and 7.3
cm in the surgical group. Parity, maximum leukocyte count,
and older age have been associated with a significantly higher
risk of surgical intervention. However, in our study, no sig-
nificant differences were observed in mean age, gravidity, or
parity between the surgical and non-surgical TOA groups. On
the other hand, IUD use and abscess size were significantly
higher in the surgical group, with a cut-off value 5 cm identi-
fied for abscess diameter. We found that the mean abscess
size was significantly larger in TOA patients who underwent
surgery. In a study by Kose et al.,”? mass size was identified as
a significant prognostic factor for surgical intervention (OR:

Table 5. Cut-off values of parameters for predicting the need for surgical treatment
AUC 95% CI Criterion Sensitivity Specificity PPV NPV LR (+)
TOA diameter (cm) 0.606 0.505-0.701 >5 69.09 47.92 60.3 57.5 1.33
Procalcitonin 0.695 0.596-0.782 >0.21 69.09 64.58 69.1 64.6 1.95
CRP 0.579 0.478-0.676 >129 74.55 41.67 59.4 588 1.28
WBC 0.573 0.472-0.670 >|3,520 72.73 47.92 61.5 60.5 1.40
NLR 0.630 0.529-0.723 >8.24 54.55 72.92 69.8 583 201
TOA: Tubo-ovarian abscess; CRP: C-reactive protein; WBC: White blood cell count, NLR: Neutrophil-to-lymphocyte ratio.
Ulus Travma Acil Cerrahi Derg, July 2025, Vol. 31, No. 7 617



1.018 (1.010-1.027), p<0.001), with the AUC reported as
0.670 (p<0.001). In contrast, our study did not find TOA size
to be a predictor of surgical intervention (OR: 1.17 (0.94-
1.46), p=0.153).

Karaca K et al.l'" reported that serum CRP and PCT levels
did not have significant predictive value in identifying TOA
patients requiring surgical intervention. They also concluded
that PCT was not a reliable marker for predicting treatment
failure with medical management. In another study, elevated
CRP and ESR levels were associated with longer hospital stays
and greater disease severity, and were significantly correlated
with TOA sizes larger than 5 cm. However, PCT levels were
not assessed in that study.® A study involving patients who
presented to the general surgery clinic with acute abdomen
found that plasma PCT values exceeding 5 ng/mL could indi-
cate the need for surgical intervention.! In our study, PCT
and NLR levels were significantly higher in the surgical group.

Recently, attention has turned to markers such as NLR, which
can be easily obtained from routine CBC tests and reflect
systemic inflammation. In a study comparing patients who re-
ceived medical treatment for TOA with those who required
surgery due to treatment failure, NLR values were significant-
ly higher in the surgical group. The mean NLR was 7.4+5.8 in
the conservative management group and 10.3£5.8 in the sur-
gical group (p=0.004), with a threshold value of 26.97 (95%
confidence interval). (21) In our study, the mean NLR was
8.29+5.93 in the medical treatment group and 10.57£6.14 in
the surgical group (p=0.023), with a cut-off value of 28.24.1*"!

Minimally invasive techniques are also employed in the treat-
ment of TOA, including laparoscopy, ultrasound-guided drain-
age, and CT-guided drainage. In the study by Greenstein Y et
al.,2" 65.6% of patients responded to antibiotic treatment,
while 34.4% required surgical intervention or ultrasound-
guided drainage. In contrast to the literature, a greater
proportion of patients in our study were treated surgically
compared to those who received only medical treatment
(53.3% vs. 46.6%). Among those in the surgical group, 40%
were managed with laparoscopy or drainage. In a study by
Silva et al.,”l a five-year descriptive analysis of patients with
TOA was conducted, including 26 patients. They stated that
transvaginal ultrasound-guided drainage is a safe and effective
approach. In the study by Goje O et al.,l'/l the highest success
rates were observed for image-guided TOA drainage. This
method was associated with shorter hospital stays and fewer
complications. While conservative treatment of TOA with
antibiotics remains the first-line approach, improved out-
comes have been noted with minimally invasive techniques.

Some studies have demonstrated the therapeutic superior-
ity of laparoscopy, reporting lower complication and greater
treatment efficacy with this method.[*’8

High serum inflammatory marker levels have been associated
with prolonged hospitalization. In a study examining TOA
patients postoperatively, all inflammatory markers increased
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within the first 48 hours following surgery. WBC levels re-
turned to normal within 2.5 days, NLR within 7.1 days, and
CRP in more than |4 days. These findings suggest that WBC
and NLR may be useful in predicting the need for surgical
versus medical intervention.””? Our study did not assess the
time required for inflammatory markers to return to baseline
in the postoperative period. However, we found that elevated
NLR levels may effectively predict the need for surgical treat-
ment.

Hospital stay duration varies depending on the type of ab-
scess management. Doganay et al.’” reported an average
hospitalization of two days for laparoscopic procedures, 7.4
days for laparotomy, and || days for patients receiving only
medical therapy. In contrast, TO et al.B'l found that patients
treated with antibiotics had a mean hospital stay of 7.4 days,
while those undergoing image-guided drainage stayed an aver-
age of 13.3 days. This extended stay may be due to delays in
the decision to perform drainage and prolonged hospitaliza-
tion prior to the procedure. In our study, similar to the litera-
ture, the duration of hospital stay was statistically significantly
longer for patients who underwent surgical treatment.

We acknowledge certain limitations in this study. It was a ret-
rospective, single-center study. Pelvic inflammatory disease
was diagnosed clinically without histological confirmation,
and the study did not include analysis of outpatient follow-up
or patients treated in an outpatient setting. Additionally, it
should be noted that PCT levels may not increase during the
early stages of the disease; therefore, this marker may not
always accurately reflect clinical severity.

CONCLUSION

Pelvic inflammatory disease, particularly when complicated by
abscess formation, poses a serious health risk that requires
timely and appropriate management. In such cases, specific
biomarkers such as NLR and PCT are valuable tools in guid-
ing surgical decision-making. Among patients who underwent
surgical treatment for TOA, NLR, and PCT levels were signifi-
cantly higher compared to those managed with medical ther-
apy alone. Additionally, the TOA diameter was significantly
larger in the surgical group (6.62+2.43 cm) compared to the
medically treated group (5.85x1.86 cm) (p=0.047).

In the surgical group, 60% of patients underwent laparotomy,
23.64% underwent laparoscopic procedures, and 16.36% re-
ceived ultrasound- or CT-guided drainage. Although TOA-
related surgeries carry potential complications, including ab-
scess recurrence, bowel or urinary tract injury, hemorrhage,
and postoperative infections, no such complications were
observed in our study cohort.

In summary, elevated NLR and PCT levels may serve as ef-
fective predictors of medical treatment failure in TOA and
assist in identifying patients who would benefit from early
surgical intervention. However, further prospective studies
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are needed to validate these findings.

Ethics Committee Approval: This study was approved by
the Ethics Committee of the University of Health Sciences,
Prof. Cemil Tasgioglu Training and Research Hospital (Date:
28.05.2024, Decision No: 48670771-514.99-244890518).

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: $.G., M.I.T, N.C.C.;
Design: M.I.T, TS, M.O,, V.M, Supervision: V.M., S.G.; Re-
source: S.G., V.M, E.H.; Materials: M.I.T, E.H,, T.S.; Data col-
lection and/or processing: T.S., E.H., N.C.C.; Analysis and/or
interpretation: M.L.T,, M.O,, N.C.C.; Literature review: E.H.,
TS., M.O, N.C.G; Writing: S.G., M.L.T; Critical review: V.M,
M.O.

Conflict of Interest: None declared.

Financial Disclosure: The author declared that this study
has received no financial support.

REFERENCES

1. Savaris RE Fuhrich DG, Duarte RV, Franik S, Ross JDC. Antibiotic
therapy for pelvic inflammatory disease: An abridged version of a Co-
chrane systematic review and meta-analysis of randomised controlled tri-
als. Sex Transm Infect 2019;95:21-7. [CrossRef ]

2. Taira T, Broussard N, Bugg C. Pelvic inflammatory disease: Diagno-
sis and treatment in the emergency department. Emerg Med Pract
2022;24:1-24.

3. Granberg S, Gjelland K, Ekerhovd E. The management of pelvic abscess.
Best Pract Res Clin Obstet Gynaecol 2009;23:667-78. [CrossRef ]

4. Expert Panel on GYN and OB Imaging; Brook OR, Dadour JR, Robbins
JB, Wasnik AP, Akin EA, Botloz MP, et al. ACR appropriateness criteria®
acute pelvic pain in the reproductive age group: 2023 update. ] Am Coll
Radiol 2024;21:S3-20. [CrossRef ]

5. Revzin MV, Moshiri M, Katz DS, Pellerito JS, Mankowski Gettle L,
Menias CO. Imaging evaluation of fallopian tubes and related disease: A
primer for radiologists. Radiographics 2020;40:1473-501. [CrossRef]

6.  Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muzny CA,
Park I, et al. Sexually transmitted infections treatment guidelines, 2021.
MMWR Recomm Rep 2021;70:1-187. [CrossRef]

7. Shigemi D, Matsui H, Fushimi K, Yasunaga H. Laparoscopic compared
with open surgery for severe pelvic inflammatory disease and tubo-ovari-
an abscess. Obstet Gynecol 2019;133:1224-30. [CrossRef ]

8. Chan GME Fong YE, Ng KL. Tubo-ovarian abscesses: Epidemiology and
predictors for failed response to medical management in an Asian popula-
tion. Infect Dis Obstet Gynecol 2019;2019:4161394. [CrossRef]

9. Erenel H, Yilmaz N, Oncul M, Acikgoz AS, Karatas S, Ayhan I, et al.
Usefulness of serum procalcitonin levels in predicting tubo-ovarian ab-
scess in patients with acute pelvic inflammatory disease. Gynecol Obstet
Invest 2017;82:262-6. [CrossRef ]

10. Wacker C, Prkno A, Brunkhorst FM, Schlattmann P. Procalcitonin as a
diagnostic marker for sepsis: A systematic review and meta-analysis, Lan-
cet Infect Dis 2013;13:426-35. [CrossRef]

11. Hoeboer SH, van der Geest PJ, Nieboer D, Groeneveld AB. The diag-
nostic accuracy of procalcitonin for bacteraemia: A systematic review and
meta-analysis. Clin Microbiol Infect 2015;21:474-81. [CrossRef ]

12. Karaca K, Ozkaya E, Kurek Eken M, Uygun I, Kopuk SY, Alpay M. Se-
rum procalcitonin levels together with clinical features and inflammatory
markers in women with tubo-ovarian abscess for discriminating require-
ments for surgery for full recovery. ] Obstet Gynaecol 2018;38:818-21.
[CrossRef]

13. Hong IK, Kwon MJ, Nam SH, Kim KH, Lee KW, Sung JH, et al. Value

Ulus Travma Acil Cerrahi Derg, July 2025, Vol. 31, No. 7

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

of serum procalcitonin as an early predictor of antibiotic treatment re-
sponse in inpatients with pelvic inflammatory disease (VALID). Taiwan
J Obstet Gynecol 2020;59:660-4. [CrossRef]

Lee SW, Rhim CC, Kim JH, Lee SJ, Yoo SH, Kim SY, et al. Predictive
markers of tubo-ovarian abscess in pelvic inflammatory disease. Gynecol
Obstet Invest 2016;81:97-104. [CrossRef]

Akopuz A, Turan V, Ozcan A, Kopuz Y, Toz E, Kurt S. A novel marker
for the assessment of the treatment result in pelvic inflammatory disease.
Minerva Ginecol 2014;68:117-23.

Yildirim M, Turkyilmaz E, Avsar AF. Preoperative neutrophil-to-lym-
phocyte ratio has a better predictive capacity in diagnosing tubo-ovarian
abscess. Gynecol Obstet Invest 2015;80:234-9. [CrossRef]

Goje O, Markwei M, Kollikonda S, Chavan M, Soper DE. Outcomes
of minimally invasive management of tubo-ovarian abscess: A systematic
review. ] Minim Invasive Gynecol 2021;28:556-64. [CrossRef]

Bridwell RE, Koyfman A, Long B. High risk and low prevalence diseases:
Tubo-ovarian abscess. Am ] Emerg Med 2022;57:70-5. [CrossRef ]
Tugrul Ersak D, Ersak B, Kokanali MK. The effect of intrauterine device
presence and other factors in medical treatment success of tuboovarian
abscess. ] Gynecol Obstet Hum Reprod 2021;50:101983. [CrossRef ]
Dewitt J, Reining A, Allsworth JE, Peipert JE. Tuboovarian abscesses: Is
size associated with duration of hospitalization & complications? Obstet
Gynecol Int 2010;2010:847041. [CrossRef ]

Greenstein Y, Shah AJ, Vragovic O, Cabral H, Soto-Wright V, Borgatta
L, et al. Tuboovarian abscess. Factors associated with operative interven-
tion after failed antibiotic therapy. ] Reprod Med 2013;58:101-6.

Kose C, Korpe B, Korkmaz V, Ustun YE. The role of systemic immune
inflammation index in predicting treatment success in tuboovarian ab-
scesses. Arch Gynecol Obstet 2023;308:1313-9. [CrossRef ]

Demirtas O, Akman L, Demirtas GS, Hursitoglu BS, Yilmaz H. The
role of the serum inflammatory markers for predicting the tubo-ovarian
abscess in acute pelvic inflammatory disease: A single-center 5-year expe-
rience. Arch Gynecol Obstet 2013;287:519-23. [CrossRef ]

Dias BH, Rozario AP, Olakkengil SA. Role of inflammatory markers
as predictors of laparotomy in patients presenting with acute abdomen.
ANZ ] Surg 2015;85:755-9. [CrossRef]

Alay I, Kaya C, Karaca I, Eren E, Hosgoren M, Aslanova E et al. The
effectiveness of neutrophil to lymphocyte ratio in prediction of medi-
cal treatment failure for tubo-ovarian abscess. ] Obstet Gynaecol Res
2019;45:1183-9. [CrossRef]

Silva E, Castro J, Godinho C, Gongalves J, Ramalho G, Valente F. Mini-
mally invasive approach of tubo-ovarian abscesses. Rev Bras Ginecol Ob-
stet 2015;37:115-8. [CrossRef]

Chu L, Ma H, Liang J, Li L, Shen A, Wang ], et al. Effectiveness and
adverse events of early laparoscopic therapy versus conservative treatment
for tubo-ovarian or pelvic abscess: A single-center retrospective cohort
study. Gynecol Obstet Invest 2019;84:334-42. [CrossRef]

Jiang X, Shi M, Sui M, Wang T, Yang H, Zhou H, et al. Clinical value of
early laparoscopic therapy in the management of tubo-ovarian or pelvic
abscess. Exp Ther Med 2019;18:1115-22. [CrossRef]

Sagmnti KG, Siikiir YE, Orug G, Ozmen B, Sénmezer M, Berker B, et
al. Longitudinal change in serum inflammatory markers in women with
tubo-ovarian abscess after successful surgical treatment: A retrospective
study. ] Obstet Gynaecol 2022;42:3158-63. [CrossRef ]

Doganay M, Iskender C, Kilic S, Karayalcin R, Moralioglu O, Kaymak O,
et al. Treatment approaches in tubo-ovarian abscesses according to scor-
ing system. Bratis] Lek Listy 2011;112:200-3.

To J, Aldape D, Frost A, Goldberg GL, Levie M, Chudnoff S. Image-
guided drainage versus antibiotic-only treatment of pelvic abscesses:
Short-term and long-term outcomes. Fertil Steril 2014;102:1155-9.
[CrossRef]

619



Genc et al. Predicting surgery in tubo-ovarian abscess

ORIJINAL CALISMA - 6Z

620

Tubo-ovaryan apsede prokalsitonin ve enflamatuvar biyobelirteclerin rolii: Cerrahi
miidahale gereksiniminin 6ngoriilmesi

AMAC: Pelvik enflamatuvar hastalik (PID) ve tubo-ovaryan apse (TOA), infertilite ve kronik pelvik agri gibi ciddi komplikasyonlara yol agabilen
onemli jinekolojik enfeksiyonlardir. Bu galismanin amaci, PID ve TOA tanili hastalarda prokalsitonin (PCT) ve diger enflamatuvar biyobelirteglerin
(C-reaktif protein [CRP], l16kosit sayisi [WBC] ve notrofil-lenfosit orani [NLR]) tanisal ve prognostik degerini degerlendirmek ve tedavi basarisizli-
gini 6ngoren faktorleri belirlemektir.

GEREC VE YONTEM: Ocak 202 |-Aralik 2023 tarihleri arasinda Prof. Dr. Cemil Tascioglu Sehir Hastanesi’nde PID ve TOA tanisi alan 136 hastanin
verileri geriye doniik olarak incelendi. Hastalarin demografik verileri, klinik bulgulari ve laboratuvar sonuglari (PCT, CRP, WBC, NLR) kaydedildi.
Istatistiksel analizler NCSS 2007 yazilimi kullanilarak yapildi.

BULGULAR: Calismaya dahil edilen 136 hastanin 103ii (%75.73) TOA, 33'ii (%24.26) ise PIH (TOA digi) tanisi aldi. TOA grubunda hastanede yatis
siiresi, PCT, CRP, WBC ve NLR diizeyleri PID grubuna kiyasla anlamli olarak daha yliksek bulundu (p<0.05). Multivaryant analizde, TOA igin en
gliclii prediktoriin CRP oldugu belirlendi (p=0.03). TOA tanili hastalarin 9%53.3’l cerrahi miidahale gegirdi. Cerrahi uygulanan grupta PCT ve NLR
diizeyleri anlamli derecede daha yiiksekti (p<0.05). ROC analizine gore, PCT’nin 0.2 ng/ml esik degeri ile cerrahi tedavi gereksinimini 6ngérmede
%69.09 duyarlilik ve %64.58 ozgiilllik gosterdi.

SONUC: PCT ve NLR, TOA'nin tani ve yénetiminde degerli biyobelirteglerdir. Yiiksek PCT ve NLR diizeyleri, cerrahi miidahale gereksinimi ile
iliskilidir. Bu biyobelirtegler ve apse boyutu, tedavi basarisizligini 5ngérmede yol gosterici olabilir ve klinik karar alma stirecini destekleyebilir. Ancak,
bu bulgularin dogrulanmasi igin ileriye doniik gok merkezli galismalara ihtiyag vardir.

Anahtar sozclikler: Cerrahi miidahale; tubo-ovaryan apse; prokalsitonin; nétrofil-lenfosit orani; tedavi basarisizligi; tanisal biyobelirtegler.
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