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Abstract

The female pelvis has a complex anatomy, and benign adnexal diseases can present as malignant ovarian masses clinically and
radiologically. Between 1 June 2011 and 28 September 2022, we included in this study all the patients who were diagnosed
initially with suspicious ovarian masses in the Department of Surgical Oncology, Oncology Center, Mansoura University,
Egypt, and after surgical exploration revealed pelvic inflammatory disease and we assessed their diagnostic, operative,
and postoperative outcomes. In this case series we had 41 patients of a total of 803 cases with suspicious adnexal mass that
revealed pelvic inflammatory disease after surgical exploration, abdominal pain was the common presentation in 53.7% of
the cases, and low-grade fever was reported in seven cases. The serum cancer antigen 125 was elevated in 70.7% of the cases.
Unilateral adnexal mass was found in 30 cases and 11 cases had bilateral adnexal masses. We followed up on the patients
within 47 months (range 12-88 months); recurrent pelvic inflammatory disease has developed in one case after 62 months and
ovarian cancer has developed in another case after 80 months. We concluded that benign adnexal masses such as tubo-ovarian
abscess secondary to pelvic inflammatory disease should be considered a differential diagnosis in patients with radiological
suspicious adnexal masses when the tumor markers such as cancer antigen 125 are normal or mildly elevated, especially in

premenopausal women, and the clinical presentations are not specific to either benign or malignant adnexal diseases.
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Introduction

The incidence of adnexal masses in asymptomatic women
is 0.17 to 5.9% and in symptomatic women is 7.1 to 12%;
less than 25% of these adnexal masses are diagnosed as
malignant masses [1]. Malignant and benign adnexal dis-
eases have the same presentation, such as non-specific pelvic
pain, pelviabdominal mass, and vaginal hemorrhage, and
imaging plays an important role in the diagnosis of these
lesions and assessing their origins [2, 3]. Pelvic inflam-
matory disease (PID) and chronic tubo-ovarian abscesses
are often misdiagnosed as ovarian cancer because of their
solid component and high vascularity. Many cases with pre-
sumed benign or malignant adnexal masses were found to be
chronic tubo-ovarian abscesses [4, 5], even with the absence
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of the clinical presentations that cope with an inflammatory
process.

Pelvic inflammatory disease includes inflammation of
the endometrium, fallopian tube, and pelvic peritoneum
and formation of tubo-ovarian abscess, which is caused
by microorganisms arising from the lower genital tract
[6]. A tubo-ovarian abscess is a common complication
of pelvic inflammatory disease (PID) and occurs in 15%
of the cases, and it rarely occurs in sexually inactive girls
[7]. The female pelvis has a complex anatomy and benign
adnexal masses mimic ovarian cancer on imaging, which
accounts for 1.6% of all female cancers and is the lead-
ing cause of death from gynecologic cancers [8]. Ultra-
sound (US) is the primary radiologic modality used in the
assessment of any pelvic mass, and magnetic resonance
imaging (MRI) is the most accurate method for further
characterization of pelvic masses with its superior spatial
resolution and soft tissue contrast [9]. We are reporting
patients presented with suspicious adnexal masses clini-
cally and radiologically to a cancer center that revealed
pelvic inflammatory disease after surgical intervention
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with analysis of its diagnostic criteria, and operative, and
postoperative outcomes.

Patients and Methods

This case series was done between 1 June 2011 and 28
September 2022, in the Department of Surgical Oncology,
Oncology Center, Mansoura University, Egypt. We col-
lected and analyzed the patients’ data from our database
registry system. We included all the patients who were
diagnosed initially with ovarian cancer radiologically, and
with elevated serum cancer antigen (CA) 125, and after
surgical exploration revealed pelvic inflammatory disease
(PID). We have excluded patients with suspicious adnexal
masses and confirmed ovarian cancer pathologically. The
clinical presentations of suspicious adnexal masses includ-
ing abdominal pain, enlargement, and pelvic pain were
reported and analyzed. The clinical manifestations rele-
vant to pelvic inflammatory disease including fever, night
sweats, vaginal discharge, and elevated leucocytic count
were collected and analyzed after confirmation of its diag-
nosis postoperatively. A preoperative contrast-enhanced
chest and abdominal computed tomography (CT) scan was
done for disease diagnosis and staging if there is liver,
lung metastasis, or ascites in cases suspected to be ovarian
cancer. Pelvic magnetic resonance imaging (MRI) with
contrast was used for adnexal mass characterization with
its solid component and contrast enhancement, and tumor
markers such as cancer antigen (CA) 125, carcinoembry-
onic antigen (CEA), lactate dehydrogenase (LDH), and
alpha-fetoprotein were used to confirm the diagnosis of
ovarian cancer and used for follow-up. The operative
approaches and the type of operation were reported includ-
ing the operative time and complications. Postoperative
outcomes including oral intake, postoperative morbidities
according to Clavien-Dindo (CD) classification, hospital
stay, and postoperative pathological examination were
reported. The patients were followed up clinically, by
imaging and with tumor markers.

Statistical Analysis

Data were analyzed using Statistical Package for Scientific
Studies (SPSS) v26.0 (IBM Corp., Chicago, IL, USA) on
MacOS v11.9. Qualitative data were described using num-
bers and percentages. Quantitative data were described
using medians for non-parametric data and means and
Standard Deviation (SD) for parametric data, after testing
normality using the Kolmogorov-Smirnov test.
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Results

We had 41 patients with suspicious adnexal masses that
revealed pelvic inflammatory disease (PID) after surgical
exploration; our patients had a mean age of 46.32 years
(Table 1). The body mass index (BMI) was 34.66 kg/mz,
23 cases were premenopausal, and 18 cases were post-
menopausal. Twenty patients have used an intrauterine
device (IUD) as a method of contraception, 15 patients
have used oral contraception, one patient has used a sub-
cutaneous capsule (Implanon), and four patients have used
injectable contraception. Thirty patients had previous
abdominal surgeries; 20 patients had a previous cesarean
section, four patients with previous appendectomy, four
patients with previous cholecystectomy, and two patients
with previous paraumbilical hernioplasty. The diagnostic
criteria are reported in Table 2; abdominal pain was the
common presentation in 53.7% of the cases, low-grade
fever was reported in seven cases, and one case was com-
plaining of night sweats. Vaginal discharge was reported
in eight cases, and the leucocytic count was elevated in
five cases with a median count of 8.6 mg/dL. The serum
cancer antigen (CA) 125 was elevated in 70.7% of the
cases (14 postmenopausal cases had CA125 > 35 U/mL
and six premenopausal cases had CA125 > 200 U/mL),
carcinoembryonic antigen (CEA) was elevated in 7 cases,
lactate dehydrogenase (LDH) was elevated in two cases,
and alpha-fetoprotein was elevated in three cases. Ascites
was reported in 17 cases (14 cases with mild ascites and
three cases with moderate ascites). Unilateral adnexal
mass was found in 30 cases and 11 cases had bilateral
adnexal masses.

The laparoscopic assessment was done in 11 cases, 30
cases had laparotomy, and conversion from laparoscopy to
laparotomy was done in four cases (Table 3). Intraoperative
ascites was found in 12 cases and their cytological examina-
tion was reactive. The intraoperative frozen section was done
in 20 cases; 19 cases had salpingo-oophorectomy (16 unilat-
eral, and 3 bilateral), and one case had temporary ileostomy
due to extensive adhesion causing intestinal obstruction; the
frozen section in these cases revealed tubo-ovarian abscess
or chronic suppuration. We had 15 cases in this study that
underwent excision and deroofing of the adnexal masses as
they had extensive adhesions, and pus was drained intraop-
eratively, and the postoperative pathology and culture were
inflammatory with non-specific organism infection. Total
abdominal hysterectomy, omentectomy, and salpingo-oopho-
rectomy were performed in six postmenopausal cases with-
out frozen section examination and the postoperative pathol-
ogy revealed pelvic inflammatory disease. Appendectomy
was done in a case with unilateral salpingo-oophorectomy
as the appendix was adherent to the ipsilateral ovary.
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Table 1 The demographic data of patients with pelvic inflammatory

disease mimicking ovarian cancer

Table2 The diagnostic criteria of patients with pelvic inflammatory

disease mimicking ovarian cancer

Patients, n = 41 (%)

Patients, n = 41 (%)

Age, years (mean + SD)
BMI, kg/m? (mean + SD)
ASA score

1

1I
Marital status

No

Yes
Parity

No

Yes
No of offspring

0

AW -

More than 4
Menstrual history
Premenopausal
Postmenopausal
Contraception
None
Intrauterine device
Oral contraceptive
Subcutaneous capsule
Injections
Comorbidities
No
Yes
Comorbidities
Diabetes
Hypertension
Chronic liver disease
Hypothyroidism
Deep vein thrombosis
Combined
History of tuberculosis

Previous abdominal surgeries

No

Paraumbilical hernioplasty

Cholecystectomy
Appendectomy
Cesarean section

46.32 + 10.07
34.66 + 6.14

22 (53.7%)
19 (46.3%)

1 (2.4%)
40 (97.6%)

2 (4.9%)
39 (95.1%)

2 (4.9%)
4(9.8%)

9 (22%)

12 (29.3%)
8 (19.5%)
6 (14.6%)

23 (56.1%)
18 (43.9%)

1 (2.4%)
20 (48.8%)
15 (36.6%)
1 (2.4%)
4(9.8%)

22 (53.7%)
19 (46.3%)

7(17.1%)
7(17.1%)
2 (4.9%)

1 (2.4%)

1 (2.4%)

1 (2.4%)

0 (0%)

11 (26.8%)
2 (4.9%)
4(9.8%)
4(9.8%)
20 (48.8%)

BMI body mass index, ASA American Society of Anesthesiology, SD

standard deviation

Complaint
Abdominal pain
Pelvic pain
Loin pain
Abdominal enlargement
Vaginal bleeding
Low-grade fever
No
Yes
Night sweats
No
Yes
Vaginal discharge
No
Yes
Leucocytic count, mg/dL (median, range)
Elevated leucocytic count
No
Yes
CA125 level, U/mL (median, range)
Elevated CA125
No
Yes
CEA level, ng/mL (median, range)
Elevated CEA level
No
Yes
LDH level, U/L (median, range)
Elevated LDH level
No
Yes
Alpha-fetoprotein level, ng/mL (median, range)
Elevated alpha-fetoprotein level
No
Yes
Ascites
No
Mild
Moderate
Omental thickening
No
Yes
Ovarian mass
Unilateral
Bilateral
Iliac lymph node enlargement
No
Yes
Paraaortic lymph node enlargement

22 (53.7%)
8 (19.5%)
1 (2.4%)

8 (19.5%)
2 (4.9%)

34 (82.9%)
7(17.1%)

40 (97.6%)
1 (2.4%)

33 (80.5%)
8 (19.5%)
8.6 (4.5-16.7)

36 (87.8%)
5(12.2%)
100 (3.8-501)

12 (29.3%)
29 (70.7%)
1.6 (0-100)

34 (82.9%)
7(17.1%)
160 (2-743)

39 (95.1%)
2 (4.9%)
2.4 (0.5-9)

38 (92.7%)
3(7.3%)

24 (58.5%)
14 (34.15%)
3(7.3%)

37 (90.2%)
4(9.8%)

30 (73.2%)
11 (26.8%)

35 (85.4%)
6 (14.6%)
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Table 2 (continued)

Patients, n = 41 (%)

No 37 (90.2%)

Yes 4.(9.8%)
Pleural effusion

No 39 (95.1%)

Yes 2 (4.9%)

LDH lactate dehydrogenase, CA/25 cancer antigen 125, CEA carci-
noembryonic antigen

The operative time had a mean duration of 122.8 min,
and the intraoperative estimated blood loss was about 68.66
mL, and intraoperative blood transfusion was needed in
two cases. There were extensive adhesions in 63.4% that
led to intraoperative complications in four cases: two cases
with intestinal tear and repair (one case needed temporary
ileostomy after optimal debulking), one case with a ureteric
injury that needed repair, and one case with cyst rupture
and had peritoneal lavage. The patients started oral on the
first postoperative day (POD 1) (range 0-8 days), one case
had ICU admission, and the median duration of the hospital
stay was 3 days (range 1-22 days). Broad-spectrum antibi-
otics were administered from the day of surgery and after
confirmation of the diagnosis. A postoperative complica-
tion of Clavien-Dindo (CD) grade II was found in five cases
(Table 4) in the form of wound infection that necessitated
antibiotic therapy and three cases had Clavien-Dindo (CD)
grade III complications (one case with a gluteal abscess
that was drained and two cases with an intestinal leak that
needed temporary fecal diversion). We followed up with the
patients within 47 months (range 12—-88 months); recurrent
pelvic inflammatory disease developed in one case after 62
months and ovarian cancer developed in another case after
80 months.

Discussion

In this case series, we evaluated pelvic inflammatory dis-
ease (PID) cases that resembled malignant ovarian masses
clinically, laboratory, and in the radiologic features. A tubo-
ovarian abscess is a severe sequel of pelvic inflammatory
disease (PID) after inadequate diagnosis and treatment, and
it forms a chronic inflammatory mass that mimics a malig-
nant ovarian mass [10]. Ovarian cancer is rare at a young
age, especially under the age of 30, and risk increases with
aging, and its peak incidence is between 50 and 70 years
[11]. Tubo-ovarian abscess and PID are diseases of premen-
opausal women (30-50 years) and rarely occur in young or
postmenopausal women. The mean age of our patients was
46.32 years and 56.1% of them were premenopausal. Pelvic
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Table 3 The operative data of patients with pelvic inflammatory dis-
ease mimicking ovarian cancer

Patients, n = 41 (%)

The approach of surgery

Laparotomy 30 (73.2%)
Laparoscopy 7(17.1%)
Conversion from laparoscopy to laparotomy 4(9.8%)
Type of surgery
Uso 15 (36.6%)
BSO 3(7.3%)
USO and appendectomy 1 (2.4%)
Temporary ileostomy 1(2.4%)
Excision, deroofing, and drainage 15 (36.6%)
TAH, BSO, and omentectomy 4 (4.9%)
TAH, BSO, omentectomy and ileostomy 1 (2.4%)
TAH, BSO, omentectomy and lymphadenectomy 1(2.4%)
Intraoperative ascites
No 29 (70.7%)
Yes 12 (29.3%)
Intraoperative frozen section
No 21 (51.2%)
Yes 20 (48.8%)
Results of intraoperative frozen section
Chronic suppuration 6 (14.6%)
Tubo-ovarian abscess 10 (24.4%)
Benign hemorrhagic cyst with suppuration 1(2.4%)
Benign endometriotic cyst with suppuration 1(2.4%)
Hemorrhagic corpus luteal cyst with suppuration 1(2.4%)
Fibrothecoma with suppuration 1 (2.4%)
Operative time, minutes (mean + SD) 122.8 +45.64
The estimated blood loss, mL (mean + SD) 68.66 + 90.21
Intraoperative adhesions
No 15 (36.6%)
Yes 26 (63.4%)
Intraoperative complications
No 37 (90.2%)
Yes 4 (9.8%)
Types of intraoperative complications
Cyst rupture 1(2.4%)
Intestinal injury 2 (4.9%)
Ureteric injury 1(2.4%)
Intraoperative blood transfusion
No 39 (95.1%)
Yes 2 (4.9%)

USO unilateral salpingo-oophorectomy, BSO bilateral salpingo-
oophorectomy, TAH and BSO total abdominal hysterectomy and bilat-
eral salpingo-oophorectomy

inflammatory disease (PID) can develop rarely in virgins,
and it was diagnosed in 22 virgin cases reported in 20 case
reports [12]. We had only one virgin case in the current
study; pelvic inflammatory disease is a disease of sexu-
ally active women and has many causes such as an infected
partner, previous history of pelvic inflammatory disease, the
type of contraceptive method, the use of the intrauterine



Indian Journal of Surgery

Table 4 Postoperative data
and follow-up of patients with

Patients, n = 41 (%)

pe'lvi.c ir}ﬂammaFory disease Oral intake, days (median, range) 1(0-8)
mimicking ovarian cancer ICU stay, days (mean + SD) 0.02 + 0.156
Hospital stay, days (median, range) 3 (1-22)
Postoperative complications (CD)
I 33 (80.5%)
11 5(12.2%)
il 3(7.3%)
30 days in-hospital mortality
No 41 (100%)
Yes 0(0%)
Postoperative pathology
Pyosalpinx 4 (9.8%)
Xantho-granulomatous inflammation with PID 1(2.4%)
Tubo-ovarian abscess 23 (56.1%)
Chronic non-specific inflammation 3(7.3%)
Endometriotic cyst with tubo-ovarian abscess 5(12.2%)
Granulomatous salpingitis 1(2.4%)
Hemorrhagic corpus luteal cyst with chronic suppuration 1(2.4%)
Fibrothecoma with tubo-ovarian abscess 3(7.3%)
Cytological examination of ascetic fluid
No 29 (70.73%)
Reactive 12 (29.3%)
Follow-up, months (median, range) 47 (12-88)
Development of ovarian cancer
No 40 (97.6%)
Yes 1(2.4%)
Recurrence of PID
No 40 (97.6%)
Yes 1(2.4%)
The overall survival (mean + SD) 52.98 +21.78

PID pelvic inflammatory disease

device (IUD), and tubal ligation [13]. In virgin women, sev-
eral studies suggested the source of this infection is from the
lower genital tract (most accepted), urinary tract, gastroin-
testinal tract, or skin wound. So tubo-ovarian abscess and
pelvic inflammatory disease (PID) could be a differential
diagnosis in a virgin case with suspicious adnexal mass and
elevated CA125.

Clinical presentations and laboratory investigations
play an important role in the diagnosis of pelvic inflam-
matory disease (PID) and ovarian cancer; however, most
adnexal tumors have non-specific gynecologic complaints
that can mimic tubo-ovarian abscesses or other para-ovar-
ian masses. Abdominal pain was the most common pres-
entation in the current study in 53.7% of the cases that
was non-specific to any gynecologic disease, while 19.5%
of the cases had pelvic pain. Most studies have included
symptoms that raised the likelihood of ovarian cancer such
as abdominal distension and pelvic pain [14]. Some other

documents also reported symptoms such as fatigue, nau-
sea, back pain, and urinary manifestations as suspicious
presentations of ovarian cancers [15]. Fever was reported
in seven cases and was a low grade that did not indicate
any inflammatory process and the leucocytic count was
mildly elevated in five cases. These manifestations made
us not suspect any inflammatory process with suspicious
adnexal mass in imaging and elevated CA125. No cases
in the current study have fulfilled the pelvic inflammatory
disease (PID) diagnostic criteria in 2015 by the Centers
for Disease Control and Prevention (CDC) [16]. Another
study reported that 40% of pelvic inflammatory disease
patients had normal temperature and leucocytic count [17].

The serum cancer antigen (CA) 125 was elevated in
70.7% of the cases in the current study with the highest
level of 501 U/mL, and we had 14 postmenopausal cases
and 17 premenopausal cases with elevated serum CA125,
and high serum CA125 is known to be associated with
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ovarian epithelial malignant tumors [18]. However, serum
CA125 is elevated sometimes physiologically and in other
non-malignant conditions such as endometriosis and pelvic
inflammatory disease (PID) as the irritation or inflammation
of the serous lining of the pelvis or the abdominal cavity
by these diseases is associated with an elevation in CA125
levels. About 5% of healthy women have CA125 above 35
U/mL, and only 0.1% of them have CA125 above 100 U/mL.
The cutoff value for CA125 in postmenopausal women is 35
U/mL, while this cutoff can produce false positive results
in premenopausal women as it is elevated in several benign
conditions. Therefore, the American College of Obstetrics
and Gynecology has suggested that any premenopausal
women with pelvic masses and a CA125 level of > 200 U/
mL should visit an oncologist [19]. In the current study,
14 postmenopausal cases had CA125 > 35 U/mL and six
premenopausal cases had CA125 > 200 U/mL

Contrast-enhanced pelvic magnetic resonance imaging
(MRI) was performed for adnexal mass characterization, and
any adnexal mass with thick ill-defined regular or irregu-
lar walls with contrast enhancement and a fluid content are
typical findings of tubo-ovarian abscess [20]. However, pel-
vic inflammatory disease (PID) with tubo-ovarian abscess
shows sometimes inflammatory process with infiltration,
with ill-defined borders and invasion into the nearby struc-
tures, mimicking aggressive ovarian malignancy. Therefore,
differentiation of tubo-ovarian abscess and ovarian cancer
is challenging when clinical findings and leukocytosis are
non-specific and associated with atypical MRI features.
Fallopian tube dilatation (salpingitis or pyosalpinx) is com-
monly found in pelvic inflammatory disease cases, and not
common in ovarian cancer [21]. So, any adnexal mass with
complex criteria and dilated fallopian tube raises the diagno-
sis of pelvic inflammatory disease with tubo-ovarian abscess
[10]. Another study reported that 82.4% of their patients
with tubo-ovarian abscesses presented pseudo-solid-like
signal intensity on T1- and T2-weighted images with high
signal intensity on diffusion-weighted images (DWI) and
low apparent diffusion coefficient (ADC) values, mimick-
ing the solid components of ovarian tumors. Therefore, it
is difficult to differentiate the solid parts of adnexal tumors
from pus that has pseudo-solid-like signal intensity, with the
non-contrast MRI and DWI [17].

The patients in the current study were admitted for sur-
gical operation as suspicious adnexal masses; 11 cases had
a laparoscopic assessment and 30 cases had laparotomy.
These patients were found to have pelvic inflammatory
disease either intraoperatively (by pus drainage from the
adnexa or the frozen section) or postoperatively by the path-
ological examination. A study has reported five cases that
were preoperatively misdiagnosed as adnexal masses (ovar-
ian dermoid cyst, hemorrhagic corpus luteal cyst, or endo-
metrioma), one case underwent salpingo-oophorectomy,
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two cases had abscess drainage with appendectomy, and
two cases had abscess drainage with adhesiolysis [22].
The cases in the current study were followed up within a
median duration of 47 months clinically and radiologically
by doing contrast abdominal computed tomography, pelvic
magnetic resonance imaging, and tumor markers. Follow-
up was regular in the first year by imaging to make sure of
the resolution of the inflammatory process, and response to
medical treatment later follow-up imaging was done every
year and according to the clinical manifestations. One case
developed recurrent pelvic inflammatory disease (PID)
after 62 months and was treated with conservative therapy
with antibiotics. Ovarian cancer developed in another case
after 80 months. This patient had laparoscopic drainage
of pus from an adnexal mass and was followed up regu-
larly; after 80 months, she developed a suspicious adnexal
mass, mild ascites, and high cancer antigen (CA) 125 so
she underwent optimal debulking; and the postoperative
pathology was a malignant epithelial ovarian tumor. It was
hypothesized that pelvic inflammatory disease (PID) and
chronic inflammation stimulate the malignant transforma-
tion of ovarian epithelial cells [23]. Many epidemiologi-
cal studies have demonstrated conflicting results about the
incidence of ovarian cancer in pelvic inflammatory disease
(PID) patients. It was reported 1.92 (95% CI, 1.27-2.92)
as an adjusted hazard ratio of ovarian cancer in patients
with pelvic inflammatory disease (PID) when compared to
comparisons using a population-based design [24]. Other
studies have correlated PID and the development of ovar-
ian cancer especially among Asian women [25, 26]. In
contrast, there are case—control studies that have excluded
pelvic inflammatory disease (PID) as a potential risk of
ovarian cancer development [27, 28]. The conflicts in these
studies were due to a small sample size in some studies
or a short follow-up duration in other studies. It could be
explained also by the fact that pelvic inflammatory disease
is an inflammatory disease that is not as long-lasting as
endometriosis and is strongly related to the development
of ovarian cancer [29].

Conclusion

Benign adnexal masses such as tubo-ovarian abscess sec-
ondary to pelvic inflammatory disease should be considered
a differential diagnosis in patients with radiological suspi-
cious adnexal masses when the tumor markers such as can-
cer antigen 125 are normal or mildly elevated, especially in
premenopausal women, and the clinical presentations are
not specific to either benign or malignant adnexal diseases.
Laparoscopic assessment will be beneficial in the diagnosis
of these cases with possible intraoperative frozen section to
avoid extensive surgeries with its morbidities.
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