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Background/Objectives: Tubo-ovarian abscess (TOA), a serious complication of pelvic inflammatory disease, poses a serious risk 
to sexually active women, characterized by high rates of morbidity and mortality. Despite antibiotic therapy being the primary 
treatment for non-ruptured, stable TOA cases, failure rates of medical management remain as high as 30%. This study investigates the 
potential of systemic inflammatory markers, particularly the systemic immune-inflammation index (SII), in predicting the necessity for 
surgical intervention following the failure of medical treatment in TOA patients.
Methods: A retrospective analysis was conducted on 101 patients diagnosed with TOA at the Bağcılar Training and Research 
Hospital’s Department of Obstetrics and Gynecology between January 2019 and June 2023. Data collected included demographic 
details, obstetric history, chronic conditions, clinical history (including intrauterine interventions), and preoperative admission 
laboratory parameters (CBC, CRP, Neutrophil-to-Lymphocyte Ratio (NLR), and Systemic Immune-Inflammation Index (SII)). 
Patients were categorized based on treatment outcomes: successful medical treatment versus surgical intervention. A multivariable 
logistic regression analysis was conducted to assess the predictive value of these markers and to identify independent predictors of 
medical treatment failure.
Results: The surgical group had significantly higher SII, NLR, and CRP levels compared to the medically managed group. An SII cut- 
off value of 1750 was a significant predictor of medical treatment failure, with an area under the curve (AUC) of 0.749 (95% CI: 
0.649–0.850), yielding a sensitivity of 73.2% and specificity of 76.7%. Similarly, NLR demonstrated predictive value with a cut-off 
value of 4.3, achieving an AUC of 0.694 (95% CI: 0.590–0.798), with 80.5% sensitivity and 58.3% specificity. In the multivariable 
analysis, SII (OR: 1.002), NLR (OR: 0.706), length of hospital stay (OR: 1.181), and history of curettage (OR: 7.018) were identified 
as independent predictors of medical treatment failure. Although the mean abscess diameter was larger in the surgical group (64.0 mm 
vs 57.5 mm), this difference did not reach statistical significance (p=0.079).
Conclusion: Systemic inflammatory markers –particularly, the Systemic Immune-Inflammation Index (SII)– appear to be robust, 
cost-effective, and readily available tools for predicting medical treatment failure in patients with TOA. Predictive performance is 
enhanced when SII is interpreted in conjunction with NLR and relevant clinical history, especially prior curettage. Integrating these 
independent predictors into clinical decision-making may facilitate earlier identification of high-risk patients and expedite escalation to 
surgical intervention, thereby minimizing delays and improving patient outcomes.
Keywords: tubo-ovarian abscess, systemic immune-inflammation index, surgical treatment, inflammatory markers, pelvic 
inflammatory disease
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Introduction
Pelvic inflammatory disease (PID) encompasses a spectrum of inflammatory disorders of the female upper genital tract, 
including salpingitis, endometritis, tubo-ovarian abscesses (TOAs), and pelvic peritonitis, predominantly caused by 
sexually transmitted microorganisms such as N. gonorrhoeae and C. trachomatis. PID has also been linked to several 
vaginal microorganisms, including anaerobic bacteria, G. vaginalis, Haemophilus influenzae, enteric gram-negative 
bacteria and Streptococcus agalactiae.1

PID symptoms and indicators can vary significantly, making prompt diagnosis difficult due to the vague nature of 
the clinical presentation. A full physical examination is usually used to establish the diagnosis, which is further 
supported by laboratory testing and imaging modalities that confirm the positive results.2 Various inflammatory 
markers such as C-reactive protein (CRP), white blood cell count (WBC), procalcitonin (PCT), erythtrocyte sedimen
tation rate (ESR) and systemic immune-inflammation index (SII), frequently correlate with disease severity and are 
used to diagnose and monitor treatment.3 Although treatment protocols vary, typically Centers for Disease Control and 
Prevention’s (CDC) recommendations for oral or parenteral antibiotic therapy are followed. The efficiency of the 
treatment is directly related to the severity of the condition. Failure in treatment can lead to immediate complications 
such as pain, abscess rupture, and sepsis, and long-term complications might include infertility, chronic pelvic pain, 
and ectopic pregnancy.4

TOA is defined as an inflammatory mass affecting the adnexa and surrounding pelvic organs, representing a serious 
complication in approximately 10–15% of PID cases.5 Antibiotic therapy, which constitutes the first line of treatment, has 
a success rate of about 70%.6 In cases where medical treatment fails, which occurs in 25–30% of instances, abscess 
drainage is considered for suitable patients, while surgical removal of the abscess and/or surrounding tissue may be 
necessary.7 There is no consensus on deciding between surgical or medical treatment for patients diagnosed with TOA. 
Studies have associated the diameter of the abscess with the success of medical treatment, finding significant relation
ships between abscess sizes greater than 5 cm and medical treatment failure.8 Furthermore, cases of medical treatment 
failure have been linked with higher WBC counts.9 The use of intrauterine devices (IUDs) remains a contentious issue, 
with some publications indicating that long-term IUD use can lead to an increase in abscess size and necessitate surgical 
intervention due to complicated abscess formation related to increased incidence of actinomycosis, whereas other studies 
have not found a significant need for medical treatment due to IUD use.10,11

The SII, calculated from complete blood count parameters, has emerged as an accessible and cost-effective 
inflammatory marker. Initially developed by Hu et al in a retrospective study among hepatocellular carcinoma patients 
between 2005 and 2006, its utility was later validated in a prospective study between 2010 and 2011.12 While SII has 
primarily been utilized as a prognostic marker in oncological cases, it has also been found to be a significant prognostic 
marker in inflammatory diseases.13–15 The present study aims to investigate the demographic characteristics and risk 
factors of patients diagnosed with TOA at our clinic, evaluating the efficacy of the systemic inflammation index 
calculated from routine laboratory tests and ultrasonography findings in predicting the success of treatment and 
determining the feasibility of using SII as a decisive parameter in surgical treatment decisions.16–20

Materials and Methods
This investigation was conducted as a retrospective observational analysis, adhering to rigorous ethical standards as dictated 
by the Health Sciences University Bakırköy Dr. Sadi Konuk Training and Research Hospital Clinical Research Ethics 
Committee (Ethics Approval No: 2023/248). The study population comprised individuals assessed at Bağcılar Training and 
Research Hospital’s Gynecology and Obstetrics Clinic from April 2019 to May 2023. Although data collection was performed 
at Bağcılar Training and Research Hospital, ethical approval was granted by the regional ethics committee of Bakırköy 
Dr. Sadi Konuk Training and Research Hospital. The study’s commencement was contingent upon the acquisition of ethical 
clearance, and all procedures were executed in strict compliance with the ethical standards of the institutional research 
committee and with the 1964 Helsinki declaration and its later amendments, or comparable ethical standards.
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Participant Recruitment
137 individuals with a diagnosis of TOA were found by a thorough search of the hospital’s database at the start of the 
recruiting procedure. Following a rigorous screening procedure that comprised predetermined inclusion and exclusion 
criteria, this initial cohort was lowered to 101 individuals.

The exclusion criteria included: incomplete data sets, pregnancy, abscess sizes exceeding predefined limits, favorable 
spontaneous pathology results, non-compliance with the treatment protocol, and loss to follow-up.

Several criteria, including the practitioner’s clinical assessment, the patient’s desire, and demographic variables (both 
patient and practitioner demographics), were used to allocate patients to research arms. The process of decision- making 
also took into consideration other realistic aspects, such the accessibility of particular treatment alternatives and financial 
concerns. Despite all efforts to minimize bias, the retrospective design of the study may have left certain confounding 
factors unaccounted for. Any unmeasured elements that could affect the outcomes and treatment assignment and alter the 
study’s conclusions are included in here.

To check if the group size of 101 (60 in the medical treatment group and 41 in the surgical treatment group) is 
sufficient to find statistically significant differences between groups, a power analysis was done. This analysis helps make 
sure the study has enough strength, so there are fewer chances of making Type II mistakes.

Data Extraction
Retrospective data were extracted from the hospital’s electronic medical records, covering the period from April 2019 to 
May 2023. Collected variables included demographic characteristics, obstetric history, previous surgical history, patho
logical findings, and complete blood count parameters obtained upon admission. The SII was calculated using the 
following formula: SII = (neutrophil count × platelet count) / lymphocyte count.

Statistical Approach
Data were analyzed using SPSS software (version 28.0). The normality of distribution for continuous variables was assessed 
using the Kolmogorov–Smirnov test. Continuous variables were presented as mean ± standard deviation (SD) or median 
(minimum-maximum), whereas categorical variables were expressed as frequencies and percentages. Between- group compar
isons were performed using the Independent Samples t-test or Mann–Whitney U-test for continuous variables, and the Chi- 
square test or Fisher’s exact test for categorical variables, as appropriate. To determine the optimal cut-off values for SII and NLR 
for predicting medical treatment failure, Receiver Operating Characteristic (ROC) curve analysis was performed, and the Youden 
index (maximum sensitivity + specificity - 1) was calculated. Variables that were statistically significant in univariable analyses 
were subsequently entered into a multivariable binary logistic regression model to identify independent predictors of treatment 
failure. Adjusted odds ratios (OR) with 95% confidence intervals (CIs) were calculated. A two-sided p-value of <0.05 was 
considered statistically significant.

Data Availability Statement
All data that does not identify individuals supporting the study’s results will be available to the public in a repository, 
with specific access codes given after review and prior to publication, to meet ethical standards of transparency and 
benefit the scientific community.

The methods used and the ethical standards maintained during the study are detailed in this report, providing a solid 
basis for reproducibility and verification by the scientific community.

Results
This part explains the important results from retrospective data, highlighting how systemic inflammation markers can 
help predict the success of medical treatment in patients with TOA.
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Patient Demographics and Medical History
The study comprised 60 patients managed with medical therapy and 41 patients who required surgical intervention due to 
lack of clinical response to antibiotic treatment within 72 hours. The mean age was 39.2 ± 10.5 years in the medical 
group and 39.2 ± 8.7 years in the surgical group (p>0.05). Diabetes mellitus was observed in 25% of patients in the 
medical group and 19.5% in the surgical group (p>0.05). No statistically significant differences were identified between 
the groups with respect to menopausal status or smoking habits (Table 1).

Obstetric History
Regarding obstetric history, 10.0% of patients in the medical group and 9.8% in the surgical group were nulliparous. The 
mean number of births was 2.7 ± 2.0 in the medical group and 2.6 ± 1.2 in the surgical group (p>0.05). No significant 
differences were observed in the rates of vaginal or cesarean deliveries between the groups (Table 2). However, a history of 
curettage was significantly more frequent in the surgical group (22.0%) compared to the medical group (5.0%) (p=0.010).

Inflammatory Markers, Abscess Diameter, and Hospital Stay
Comparisons of clinical and laboratory parameters is summarized in Table 3. The surgical group demonstrated 
significantly higher inflammatory marker levels than the medical group. Specifically, the mean WBC count was 
14,765 ± 5800 /mcL vs 11,300 ± 4600 /mcL (p=0.002), and the mean neutrophil count was 11,928 ± 5100 /mcL vs 
8468 ± 4300 /mcL (p<0.001). The mean SII value in the surgical group (3267.1 ± 2501.6) was more than twofold of the 
medical group (1376.2 ± 903.8) (p<0.001).

Regarding abscess size, the mean ultrasosnographic abscess diameter was larger in the surgical group (64.0 ± 
16.3 mm) compared to the medical group (57.5 ± 20.1 mm); however, this difference did not reach statistical significance 
(p=0.079). The requirement for erythrocyte suspension transfusion was significantly higher in the surgical group (24.4%) 
compared to the medical group (3.3%) (p=0.001). The length of hospital stay was significantly longer in the surgical 
group (11.9 ± 5.4 days) compared to the medical treatment group (7.9 ± 3.4 days) (p<0.001).

Among the 41 patients who required surgical intervention, the majority underwent laparoscopic surgery (61.0%), followed 
by percutaneous drainage (22.0%) and laparotomy (17.1%). Subgroup analysis revealed no statistically significant differences 
in preoperative SII or NLR levels between patients treated with laparoscopy, laparotomy, or percutaneous drainage (p>0.05).

Table 1 Descriptive and Clinical Characteristics of Patients by Treatment Outcome

Characteristic Medical Treatment (n=60) Surgical Treatment (n=41) p-value*

Age (Mean ± SD) 39.2 ± 10.5 39.2 ± 8.7 >0.05

Diabetes prevalence 25% 19.5% >0.05

Postmenopausal 11.7% 4.9% >0.05

Smoking habit 41.7% 39% >0.05

Note: *p value <0.05 is considered statistically significant.

Table 2 Obstetric History Comparison

Characteristic Medical Treatment Surgical Treatment p-value*

Nulliparity (%) 10.0 9.8 0.968

Average Number of Births 2.7 ± 2.0 2.6 ± 1.2 0.580

Note: *p value <0.05 is considered statistically significant.
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Predictive Value and Multivariable Analysis
ROC analysis was performed to determine the predictive value of inflammatory markers. For SII, the optimal cut-off 
value was determined to be 1750 × 109/L using the Youden index. The Area Under the Curve (AUC) for SII was 0.749 
(95% CI: 0.649–0.850, p<0.001). At this cut-off, sensitivity was 73.2%, specificity was 76.7%, positive predictive value 
was 68.2%, and negative predictive value was 80.7%. For NLR, a cut-off value of 4.3 yielded an AUC of 0.694 (95% CI: 
0.590–0.798, p=0.001), with 80.5% sensitivity and 58.3% specificity.

Univariate logistic regression analysis indicated that platelet count, neutrophil count, NLR, SII, WBC, CRP, length of 
hospital stay, history of curettage, and additional antibiotic requirement were significantly associated with medical 
treatment failure. To identify independent predictors, a multivariable binary logistic regression model was established 
(Table 4). The analysis identified SII (OR: 1.002, 95% CI: 1.001–1.003, p<0.001), NLR (OR: 0.706, 95% CI: 
0.540–0.924, p=0.011), length of hospital stay (OR: 1.181, 95% CI: 1.035–1.348, p=0.014), and history of curettage 
(OR: 7.018, 95% CI: 1.221–40.345, p=0.029) as independent predictors of medical treatment failure.

Table 3 Comparison of Clinical Characteristics and Inflammatory Markers Between Medical 
and Surgical Treatment Groups

Parameter Medical Treatment 
(n=60) 

Mean ± SD

Surgical Treatment (n=41) 
Mean ± SD

p-value*

Abscess Diameter (mm) 57.5 ± 20.1 64.0 ± 16.3 0.079

WBC (/mcL) 11,300 ± 4600 14,765 ± 5800 0.002

Neutrophils (/mcL) 8468 ± 4300 11,928 ± 5100 <0.001

Lymphocytes (/mcL) 2101 ± 900 1761 ± 800 0.053

Platelets (×103/mcL) 304.9 ± 95.4 398.7 ± 127.7 <0.001

CRP (mg/L) 125.3 ± 83.1 191.7 ± 119.5 0.003

SII 1376.2 3267.2 <0.001

Hospital Stay (days) 7.9 11.9 <0.001

Notes: *Data presented as Mean ± Standard Deviation. p-values derived from Independent Samples t-test or Mann– 
Whitney U-test where appropriate. 
Abbreviations: WBC: White Blood Cell, CRP: C-Reactive Protein, SII: Systemic Immune-Inflammation Index.

Table 4 Multivariable Binary Logistic Regression Analysis Identifying Independent Predictors of 
Medical Treatment Failure in Patients with TOA

Variable Adjusted Odds Ratio (OR) 95% Confidence Interval (CI) p-value*

SII 1.002 1.001–1.003 <0.001

NLR 0.706 0.540–0.924 0.011

Length of Hospital Stay 1.181 1.035–1.348 0.014

History of Curettage 7.018 1.221–40.345 0.029

Note: Variables included in the model were those found to be statistically significant in the univariate analysis. *p value <0.05 is 
considered statistically significant. 
Abbreviations: CI, Confidence Interval; OR, Odds Ratio; CI, Confidence Interval; SII, Systemic Immune-Inflammation Index; 
NLR, Neutrophil-to-Lymphocyte Ratio.
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Discussion
This single-center, retrospective observational study evaluated patients with TOA treated medically or required surgical 
intervention. The primary objective was to determine whether the SII-a cost-effective and easily applicable inflammatory 
marker-could predict the need for surgical intervention. Our findings suggest that SII is a strong independent predictor of 
medical treatment failure in TOA cases.

TOA affects sexually active women and can lead to significant mortality and morbidity if diagnosis and treatment are 
delayed. Although clinical history, physical examination, laboratory testing, and imaging modalities support diagnosis, 
selecting between medical and surgical management remains clinically challenging. Delayed surgical intervention can 
exacerbate adnexal inflammation, increasing the risk of long-term complications such as infertility and chronic pelvic 
pain.21 Therefore, early identification of patients likely to require surgical treatment is critical.

In our study, the optimal SII cut-off value for predicting failure of medical management was 1750 × 109/L. fAt this 
threshold, the sensitivity was 73.2% and specificity was 76.7%, with a negative predictive value of 80.7%.22 

Management strategies for such infections often relies on established guidelines, such as those from the CDC, which 
emphasize prompt initiation of appropriate antibiotic therapy.23 However, risk factors vary across populations; for 
instance, adolescents and young adults carry distinct risks due to behavioral factors.24,25 Although diabetes mellitus 
has been reported as a risk factor for surgical intervention in prior studies,26,27 we did not observe a significant difference 
in diabetes prevalence between the medical and surgical groups in our cohort (p>0.05).

Diagnosing and managing TOA entails several clinical challenges, including differentiation from other pelvic 
pathologies.28 Certain subgroups-particularly postmenopausal women- may present with atypical or nonspecific symp
toms, requiring a high index of suspicion to prevent delays in diagnosis and treatment.29 Furthermore, the polymicrobial 
etiology of TOA, often involving pathogens like Chlamydia trachomatis and Neisseria gonorrhoeae, can contribute to 
heterogeneous inflammatory responses and complicate clinical assessment.30,31 Understanding the complex mechanisms 
of abscess formation in these infections is crucial for developing targeted treatment strategies.32

Unlike previous studies that relied solely on univariate comparisons, we performed a multivariable logistic regression 
analysis to confirm the independent predictive value of inflammatory markers. The analysis revealed that SII (OR: 
1.002), NLR (OR: 0.706), length of hospital stay (OR: 1.181), and a history of curettage (OR: 7.018) were independent 
predictors of medical treatment failure. Notably, the association between prior curretage and a substantially increased risk 
of treatment failure provides clinically relevant insight and aligns with existing evidence suggesting that intrauterine 
interventions may predispose to ascending infection. Regarding clinical parameters, abscess size is often cited as a major 
determinant for surgery. In our cohort, the mean abscess diameter was larger in the surgical group (64.0 mm) than in the 
medically treated group (57.5 mm); however, this difference did not reach statistical significance (p=0.079). This finding 
suggests that inflammatory burden -reflected by SII and NLR-may, in some settings, serve as a more sensitive early 
indicator of resistance to medical therapy than abscess size alone.

Intrauterine interventions pose a known risk for TOA. In our cohort, IUD use was documented in 31.7% of patients 
successfully managed with medical therapy and in 43.9% of these requiring surgical intervention This finding might 
reflect the prevalence of IUD use in our patient population, likely due to its provision as a free contraceptive method and 
its ease of use, suggesting a higher utilization rate compared to other studies.33 IUD use is not only an independent risk 
factor for TOA but is also associated with actinomyces-associated PID in the literature.34,35 Notably in our sample, seven 
patients with IUD use exceeding 10 years exhibited a higher rate of medical treatment failure, consistent with prior 
evidence suggesting that prolonged IUD duration may adversely affect treatment outcomes.36

Compared with single inflammatory markers like WBC count or CRP, integrated indices like SII and NLR offer 
distinct advantages. SII incorporates three hematologic parameters -neutrophils, platelets, and lymphocytes-reflecting the 
balance between the systemic inflammatory response and immune regulation. While WBC and CRP are sensitive 
markers, they are susceptible to elevation in a wide range of non-specific conditions, which may limit their discrimina
tory value in certain clinical contexts. SII has demonstrated prognostic utility across diverse inflammatory and infectious 
conditions, as well as malignancies. In line with this evidence, our findings support the clinical relevance of SII in TOA, 
suggesting that it offers a more integrative and informative reflection of inflammatory status than isolated markers alone. 
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Several limitations of our study should be acknowledged. First, the retrospective design and the non-randomized 
allocation of treatment based on clinical judgment and patient preference introduce an inherent selection bias. Second, 
the study was conducted at a single center with a relatively small sample size, which may limit generalizability. 
Nevertheless, the use of consistent management protocols and the exclusion of important confounders (eg, ruptured 
abscess at presentation) represent key methodological strengths.

Conclusion
The findings of this study highlight the SII as a robust, accessible, and cost-effective marker for predicting medical 
treatment failure in patients with TOA. Specifically, an SII cut-off value of 1750 × 109/L demonstrated significant 
efficacy in differentiating patients who can be managed conservatively from those requiring surgical intervention. 
Identifying patients above this threshold allows for earlier surgical planning, potentially reducing the risks associated 
with delayed intervention, such as increased adnexal inflammation and long-term sequelae like infertility or chronic 
pelvic pain.

Crucially, our study extended beyond the evaluation of single markers; the multivariable analysis demonstrated that 
alongside SII, the NLR and a history of curettage are independent predictors of medical treatment failure. These findings 
suggest that TOA management should not rely on a single parameter; rather, it should incorporate a multidimensional 
assessment that reflects both the inflammatory burden and relevant patient history.

Integrating SII and NLR into baseline risk stratification and preoperative evaluation may enhance the precision of 
management algorithms and support earlier escalation to surgical intervention in high-risk patients. Although our results 
underscore the clinical utility of SII and NLR, multicenter studies with larger cohorts are needed to validate these 
associations and to develop and externally validate integrated predictive models suitable for routine clinical practice.
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