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Ab s t r Ac t
 Lipid-rich foamy macrophages intermingled with lymphocytes, plasma cells, neutrophils, and eosinophils are the hallmark of xanthogranulomatous 
inflammation. Due to its capacity for mass formation and destructiveness, it is an uncommon entity that mimics neoplasm. Rarely, it is detected 
in the female genital system; however, it is most frequently seen in the kidney and gallbladder. It is associated with endometriosis, uterine 
leiomyoma, ovarian hemangioma, and can occur secondary to diverticulitis, chronic bacterial infections, ineffective antibiotic treatment, and 
uterine artery embolization. The annual incidence of pheochromocytoma is 0.8 per 100,000 person-years and it is a catecholamine-secreting 
tumor that arises from chromaffin cells in the adrenal medulla. Synchronous presentation of xanthogranulomatous salpingo-oophoritis (XSO) 
with pheochromocytoma has not been described so far. Hence, we report a series of two such cases mimicking malignancy and have discussed 
the pathogenesis of the above association.
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In t r o d u c t I o n
A rare type of persistent destructive inflammation that affects 
several organs most frequently the kidney and gallbladder is 
known as xanthogranulomatous inflammation. However, female 
genital tract involvement is uncommon. There have only been few 
reports of xanthogranulomatous salpingo-oophoritis (XSO) till date.1 
Xanthogranulomatous salpingo-oophoritis is commonly associated 
with endometriosis, intrauterine contraceptive device and pelvic 
inflammatory disease.2 Its association with pheochromocytoma, 
however, has not been discussed in literature till date. Due to 
its destructive characteristics and mass-forming capability, XSO 
frequently mimics neoplasia or TB, both clinically and radiologically. 
Therefore, the knowledge of such an entity is crucial for efficient 
patient care.

Pheochromocytoma is a rare neoplasm of adrenal medulla, 
with most common presentation being hypertension accompanied 
by elevated levels of serum catecholamines. However, they can be 
asymptomatic and biochemically silent.3 We report two cases of 
XSO along incidental pheochromocytoma raising the possibility 
of pheochromocytoma as a risk factor in pathogenesis of XSO.

cA s e de s c r I p t I o n

Case 1 
Normotensive woman of 48 years old presented with complaints 
of abdominal pain, generalized weakness, loss of weight, and 
non-bilious vomiting for 15 days. Per abdomen examination was 
normal. Further radiological evaluation was done for abdominal 
pain. Computed tomography scan showed 5.3 × 3 cm sized solid 
cystic heterogeneously enhancing lesion in the right adnexa 
suggestive of neoplastic tubo-ovarian mass along with 3.5 × 
3.5 cm sized partially necrotic heterogeneously enhancing 
lesion in right adrenal gland suggestive of neoplastic etiology 

like metastasis. These findings were also confirmed by magnetic 
resonance imaging (MRI). Laboratory investigations revealed 
hemoglobin –10.6 gm%, cancer antigen (CA) 19.9: 02 U/mL, 
carcinoembryonic antigen (CEA): 3.55 ng/mL, alpha-fetoprotein 
(AFP): 4.95 ng/mL. As neoplastic etiology was suspected, the 
patient underwent FDG PET scan which showed FDG avid uptake 
in the right adrenal mass only (Fig. 1A). The diagnostic dilemma of 
ovarian neoplasm with adrenal metastasis continued despite of 
above investigations. Hence, the patient was operated for right 
salpingo-oophorectomy with right adrenalectomy. The specimens 
were sent for histopathological examination. The postoperative 
course was uneventful.

Grossly, right adnexal mass measured 5.3 × 5 × 3 cm. On cut 
surface, multiple cysts were noted largest measuring 1.1 cm in 
diameter. Few yellowish and whitish areas were noted (Figs 1B and C).  
Specimen of right adrenal gland was received in fragments, 
weighing 12 grams and aggregating 4 × 3 × 2 cm. Outer surface 
was smooth with few brownish areas. Cut surface was brownish 
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with few blackish areas. On microscopy, hematoxylin and eosin  
(H&E)-stained sections from the right adnexal tissue showed ovarian 
tissue with corpus luteal cyst, corpora albicans, and large cluster 
of inflammatory cells and thick foamy macrophages present in 
the wall of fallopian tube (Figs 2A and B). Multinucleated giant 
cells were also seen (Fig. 2C). Special stains such as acid-fast stain 
and Periodic acid-schiff stain were negative which helped to rule 
out tuberculosis and fungal infection, respectively. Sections from 

the adrenal gland showed tumor cells organized in the Zellballen 
pattern. The cells had eosinophilic foamy vacuolated cytoplasm, 
round to oval cells and protruding nucleoli. Few melanin pigments 
was observed (Figs 3A and B). Immunohistochemistry with 
chromogranin and synaptophysin was positive confirming the 
diagnosis of pheochromocytoma. Final diagnosis was XSOP with 
pheochromocytoma. Monthly follow-up to endocrinology and 
medicine out-patient department was advised. Follow-up levels of 

Figs 1A to C: (A) FDG PET scan image of Case 1 showing right adrenal mass of size 3.6 × 3.6 cm – likely pheochromocytoma; (B and C) Gross 
appearance of Case 1 showing ovary with solid yellowish areas along with cysts on the cut surface

Figs 2A to C: Photomicrograph of xanthogranulomatous salpingo-oophoritis (XSO) of Case 1 showing: (A) Normal ovarian tissue with corpus luteal 
cyst infiltrated by mixed dense inflammatory cells (H&E, × 100); (B) Large area of dense foamy histiocytes, lymphocytes infiltrating the ovarian 
tissue (H&E, × 100); (C) Foamy macrophages with numerous multinucleated giant cells (H&E, × 400)



Xanthogranulomatous Salpingo-oophoritis with Incidental Pheochromocytoma

3Journal of South Asian Federation of Obstetrics and Gynaecology, Volume X Issue X (XXXX–XXXX XXXX)

metanephrine-free plasma: 26.9 pg/mL and nor-metanephrine-free, 
plasma: 405 pg/mL were seen.

Case 2
A 35-year-old normotensive female presented with complaint 
of intermittent abdominal pain since 5–6 months. Per abdomen 
examination was soft, non-tender with no palpable mass. 
Ultrasonography showed 9 × 7 × 4 cm sized thick-walled solid cystic 
heterogeneously enhancing lesion in the left adnexa raising the 
suspicion of neoplasm. Left suprarenal heterogeneously enhancing 
mass of size 3 × 2.5 × 2 cm was noted with central necrotic area, 
possibly adrenal pheochromocytoma. Routine hematology and 
biochemical parameters were within normal range. There were no 
significant plasma metanephrines. A 24-hour urine metanephrine 
level exceeding 150 μg (reference range: 24–96 μg/24 hours) was 
considered normal; however, a 24-hour urine nor-metanephrine 
level of 780 μg (reference range: 82–500) was considered abnormal. 
Plasma metanephrines were unremarkable. A 24-hour urine 
metanephrine level was normal at 150 μg (reference range: 45–290), 
while a 24-hour urine nor-metanephrine level was borderline 
elevated at 780 μg (reference range: 82–500). Cancer antigen 19.9, 
AFP, CEA were within normal limits. Left salpingo-oophorectomy 
along with left adrenalectomy was performed and specimens were 
sent for histopathological examination. The postoperative course 
was uneventful.

Specimen of left adnexa was received measuring 8.5 × 6 × 4 cm  
along with attached fallopian tube measuring 6 cm in length. 
External surface was soft with intact capsule. On the cut surface, it 
was predominantly cystic with irregular gray white to yellowish areas. 
The fallopian tube showed a thickened wall (Fig. 3C). Specimen of 
left adrenal gland was received weighing 10 grams and measuring  
3 × 2 × 2 cm. Solid, brownish with a few yellowish spots on the 
cut surface (Fig. 3D). Microscopic examination of left adnexa 
and adrenal mass revealed similar histomorphology as Case 
1 confirming the diagnosis of XSO with pheochromocytoma. 
However, the patient was discharged on 5th day postoperative and 
advised monthly follow-up visits.

dI s c u s s I o n
A rare condition known as XSO causes a damaging lesion made up of 
foamy histiocytes combined with cells of the immune system cells, 
such as lymphocytes, plasma cells, neutrophils, and multinucleated 
giant cells.4 Kunakemakorn published the first description of 
xanthogranulomatous inflammation of the uterus, fallopian tube, 
and ovary in 1976 with the youngest case being reported by  
Tanwar H in 2015 in a 2-year-old female.5,6 It is commonly seen in 
the age group between 23 and 72 years.7 Clinically, it presents as 
abdominal to pelvic pain, fever, heavy menstrual bleeding and 
vaginal discharge. Radiological findings such as adnexal mass 

Figs 3A to D: Photomicrograph of pheochromocytoma of Case 1 showing: (A) Normal adrenal tissue scattered with polygonal cells having 
eosinophilic cytoplasm (H&E, × 100); (B) Well circumscribed tumor cells arranged in Zellballen pattern ((H&E, × 400). Gross appearance of Case 2; 
(C) Ovary with cyctic change with yellowish thickened areas along with thickened fallopian tube; (D) Adrenal gland showing well-circumscribed 
brownish nodule with few yellowish areas
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suggest the possibilities of neoplastic and tuberculous etiology. It is 
associated with endometriosis, fibroids, primary infertility, previous 
abdominal surgery, pelvic inflammatory disease, intrauterine 
contraceptive devices, ineffective antibiotic therapy, inborn errors 
of metabolism, drugs, and abnormal lipid metabolism.8 However, 
its association with pheochromocytoma has not reported till date. 

The exact etiopathogenesis of XSO is still unknown. Its 
association with endometriosis is due to accumulation of foamy 
macrophages secondary to bleeding from endometriotic site along 
with secondary infection. Both our cases had an association with 
pheochromocytoma which was incidentally diagnosed on radiology. 
The location and quantity of catecholamines released determine 
the clinical appearance of pheochromocytomas which are most 
frequently observed in people in their fourth to fifth decade and 
occur both in men or women. Classical triad consists of headaches, 
palpitations, and profuse sweating. Only 11% of adrenal masses 
are incidentally found to be pheochromocytomas.9 The review of 
literature by Spiro et al. suggested that around 10% of patients with 
pheochromocytoma are asymptomatic or mildly symptomatic.3 
However, no association between XSO and pheochromocytoma was 
found despite thorough literature search. According to Grasso et al. 
the liver produces or stores more lipoproteins at a high pace when 
nor epinephrine and epinephrine are present. This disrupts the lipid 
metabolism. Xanthomatous response results from this modification 
in lipid metabolism.10 As pheochromocytomas have increased levels 
of epinephrines and norepinephrines, the theory put forth by Grasso 
et al. can be proposed to be the possible pathogenesis of our two 
cases of XSO with pheochromocytoma. Differential diagnosis like 
malakoplakia in which the cytoplasm contains concentric calcific 
structures (Michaelis Gutmann bodies), pseudoxanthoma, and 
granulomatous salpingitis can be distinguished on the basis of 
microscopic examination.5 Surgery, the treatment of choice for 
this condition, was performed in these two cases. The awareness 
of such inflammatory conditions and their unique associations, 
among clinicians, pathologists, and radiologists will not only reduce 
morbidity but will also lead to better prognosis.7 

co n c lu s I o n
Xanthogranulomatous salpingo-oophoritis is a rare entity mimicking 
ovarian neoplasm. Its association with pheochromocytoma has not 
been reported in English literature so far.

Pheochromocytoma disrupts lipid metabolism which leads to 
xanthomatous reaction and may cause XSO. The clinicians should be 
acquainted about this pathogenesis which will help in appropriate 
diagnosis and management of patients. 

or c I d
Reshma Alexander  https://orcid.org/0000-0003-1934-7162
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