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Abstract
Introduction: Xanthogranulomas (XG) are chronic in�ammatory lesions caused by accumulation of lipid
laden macrophages with granuloma formation, usually secondary to hemorrhage, infarction or necrosis
upon existing neoplasm or cyst. Primary sellar xanthogranulomas are rare and may represent a stage in
xanthomatous hypophysitis (XH) evolution.

Aim: To analyze clinical presentation, hormonal, radiological and histological features of patients
diagnosed with pituitary xanthomatous and xhantogranulomatous lesions in a tertiary clinical center.

Material and methods: Data collected from electronic medical histories of patients diagnosed with
xanthomatous hypophysistis (XH) and xanthogranulomatous (XG) lesions after pituitary surgery at
University Clinical Center of Serbia in Belgrade were analyzed in retrospective manner (2015-2021).

Results:  Cohort included three pediatric and eleven adult patients (9 male and 5 female), average age
14.6±4.7 years in the pediatric, and 55.3±14.4 years in the adult subgroup. At presentation
panhypopituitarism was diagnosed in 8 (57.1%) (7 male, 1 female), hyperprolactinemia in 3 (21.4%)
patients, polyuria-polydipsia in only one patient (7.1%). Nine patients (64.3%) presented with headache, 5
(37.5%) with neuro-ophthalmic disorders, 3 (21.4%) with neurological symptoms. On magnetic resonance
imaging (MRI) lesions were described as cystic in 3 (21.4 %) or predominantly solid in 11 (78.6%)
patients. Secondary forms were associated with Ratke's cleft cyst (RCC) in 3 (21.4%) and pituitary
adenoma (PA) in 6 (42.8%) cases. “Pure” sellar XG, independent of preexisting lesions, were found in 5
(35.7%) exclusively male patients.  Only one patient was diagnosed with XH, majority with pituitary XG.

Conclusion: Our cohort was unique for male preponderance and high prevalence of panhypopituitarism in
male patients. XG pituitary lesions were more common than XH. PA followed by RCC were the leading
causes of secondary XG lesions. Majority of patients presented with predominantly solid lesions on MRI.
The most frequent presenting symptoms were headache and hypopituitarism, followed by neuro-
ophtalmic de�cits. Polyuria-polydipsia and neurological symptoms were rare at presentation. 

Introduction
Spectrum of xanhtomatous sellar lesions encompases xanthomatous and xanthogranulomatus
hypophysitis and sellar xanthogranuloma with the common features of lipid laden histiocytes, cholesterol
clefts, variable in�ammatory and �brotic reaction (in the later stages).

Xanthomatous hypophysitis (XH) is rare affecting mostly young to middle-aged women up to 60% [1].
Chronic in�ammation due to existing changes such as bleeding in the pituitary adenoma (PA),
craniopharyngioma (CP), RCC or pituitary apoplexy can lead to secondary XH, while primary forms are
exceptionally rare. The microscopic �nding corresponds to a condition characterized by foamy
histiocytes and lympho-plasmacytic in�ltrates.
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Xanthogranulomatous hyophysitis (XGH) is characterized histologically by an in�ammatory in�ltrate
consisting of numerous foamy histiocytes, multinucleated giant cells containing cholesterol clefts, and
lymphocytes in�ltrating between residual nests of normal pituicytes with granuloma formation and
various degree of �brosis [1, 2, 3, 4].

Xanthogranuloma (XG), also known as cholesterol granuloma, is speci�c entity, which is exceedingly rare
in the sellar, suprasellar or parasellar regions. It can be part of the craniopharyngeoma histological
phenotype. Therefore, we excluded all patients with CP diagnosis from our study. Other secondary causes
are rupture of RCC or bleeding, ischemia and necrosis in PA. Histologically XG are hallmarked by yellow
cholesterol deposits in xanthoma cells (lipid laden histiocytes) and cholesterol clefts with various
in�ammatory reaction, hemosiderin deposits and �brosis, sometimes forming a thick adherent capsule.
These �ndings may evolve over the course of XG development/progression. They translate into myriad of
radiological �ndings simulating CP, PA, RCC, pituitary cysts or abscess. Therefore, XG and other
xanthomatous lesions are almost never considered in the differential diagnosis in MRI reports.

These lesions are rare and have variable clinical and radiological presentation posing a diagnostic
challenge to any clinician, radiologist and surgeon, pre-operativelly. These lesions may cause
hypopituitarism, hyperprolactinemia, headache, neuro-ophtalmic de�cits and diabetes insipidus.
Radiological features include usually T1-weighted hyperintensity due to cystic content and cholesterol
clefts while T2-weighted intensity may vary from hypointense to heterogenous and hyperintense due to
variable presence of necrosis, hemorrhage and �brosis. Peripheral rim enhancement and post contrast
enhancement can be observed occasionally. Their location, in most cases is intrasellar with suprasellar
and less often parasellar propagation [4–9]. The reported prevalence of XG in patients with PA is
approximately 0.6–2.2% [4, 9].

Surgical resection improves compression symptoms such as headache and neuro-ophtalmic de�cits,
while hormonal de�cits usually persist. It also provides tissue for diagnosis. Immunochistochemistry
provides clues for detection of secondary causes such as CP, PA and pituitary cysts. Recurrence after
surgical resection is rarely reported.

Material And Methods
Patients diagnosed with xantho/granulomatous pituitary lesions after pituitary surgery in the University
Clinical Center of Serbia in Belgrade during 2015–2021 period were included. Relevant data (clinical
presentation, hormonal status, PH and MRI reports) was collected from electronic medical histories and
analyzed retrospectively using descriptive statistics.

Results
In our tertiary center PH analysis revealed diagnosis of xantho/granulomatous lesions in 14 out of 714
operated patients (1.96%), almost 2% for this rare pathology, in the last 7 years.
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Study population included three pediatric patients (two boys and one girl) aged 14.6 ± 4.7 years (range 8–
18). In pediatric cases XG were due to primary forms in two boys and RCC in girl. The adult population
consisted of eleven patients (seven men and four women) aged 55.3 ± 14.4 years (range 36–77). Primary
forms were diagnosed in 3 adult male patients. Secondary forms due to PA in six (four females) and RCC
in two male patients, were con�rmed by PH analysis.

Hormone de�ciencies

At presentation, panhypopituitarism was registered in 8 (57.1%) patients, 7 men (5 adult and 2 pediatric
patients), and 1 adult female patient (Fig. 1). In patients with panhyopituitarism XG was secondary to PA
in two and RCC in one case. All �ve cases of primary XG were male patients with hypopituitarism and
compression symptoms. Hyperprolactinemia was observed in 3 (21.4%) patients all with PA (one female,
two male). Only one patient (7.1%) presented with polyuria-polydipsia due to central diabetes insipidus
(CDI).

Compression symptoms

Headache in 9 patients (64.3%) and neuro-ophthalmic disorders in 5 patients, (35.7%) re�ecting the
intracranial expansive process occurred nonspeci�cally in the entire cohort (Fig. 2). Neurological
symptoms (syncope, vertigo, poor memory) occurred only in two elderly patients with nonfunctioning PA
at presentation.

Histology

Only one female patient with PA patient was diagnosed with XH, all others with XG (Fig. 2). Primary,
isolated forms were found in 5 male patients (35.7%), while the remaining secondary forms were
associated with RCC in 3 patients (21.4%), and PA in 6 patients (42.8%) (Fig. 1).

Imaging

MRI �ndings revealed cystic lesions in only 3 (21.4%) patients and predominantly solid lesions with or
without minor cystic component in the majority (78.6%) (Fig. 1). All lesions had intrasellar location with
suprasellar propagation (largest diameter ranging 14–39 mm). In two patients (14.3%) additional
unilateral parasellar propagation to the right cavernous sinus was noticed (patients No 2, 4, Table 1),
while only one patient (7.1%) had infrasellar propagation with sphenoid bone erosion (patient No 11,
Table 1).



Page 6/15

Table 1
General demographic and clinical characteristics

  Gender
& age

Symptoms and
signs

Hormonal status Magnetic
resonance imaging

Pathohystological
�nding

1. Male,
18
years

Short stature,

No puberty,

Headache,
vomiting

Panhypopituitarism

Normal PRL

Intrasellar with
suprasellar
propagation

cystic lesion

(37x23x35mm)

XG

primary

2. Female,
8 years

Divergent
strabism,
Double vision,
Photophobia,

Headache

Normal Intrasellar with,
suprasellar and
parasellar
propagation to right
cavernous sinus

solid lesion

XG

secondary

rupture of RCC

3. Male,
18
years

Short stature,

No puberty,

Headache

Panhypopituitarism

Normal PRL

Intrasellar with
suprasellar
propagation

solid lesion

(19x18x12mm)

XG

primary

4. Male,
36
years

Strabism,

Double vision,

Headache,

Loss of libido,

Erectile
dysfunction

Panhypopituitarism

Normal PRL

Intrasellar with
suprasellar and
parasellar
propagation to right
cavernous sinus

solid lesion

(10x14x12mm)

XG

primary

5. Male,
39
years

Headache,

Fatigue

Panhypopituitarism

Normal PRL

Intrasellar with
suprasellar
propagation

cystic lesion

XG

secondary

rupture of RCC

6. Female,
40
years

Amenorrhea,
Galactorrhea

Elevated PRL, TSH Intrasellar

solid lesion

XG

secondary

PRL+, TSH + 
pituitary
adenoma

PRL - prolactin, TSH - thyrotropin stimulating hormone, GH - growth hormone, IGF-1-Insulin like growth
factor 1, FSH - follicular stimulating hormone, LH - luteinizing hormone, Pit NET-Pituitary
neuroendocrine tumor, RCC-Rathke’s cleft cyst, XG-xanthogranuloma, XH- xanthomatous hypopyisitis
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  Gender
& age

Symptoms and
signs

Hormonal status Magnetic
resonance imaging

Pathohystological
�nding

7. Female,
48
years

Headache Normal Intrasellar

cystic lesion

XH

secondary

treated medically
for acromegaly

8. Male,
55
years

Acral growth Elevated IGF-1, PRL Intrasellar

solid lesion

(17mm)

XG

secondary

GH+, PRL + 
pituitary
adenoma

9. Male,
58
years

Bitemporal
hemianopsia,
Headache

Panhypopituitarism

Normal PRL

Intrasellar with,
suprasellar
propagation

solid lesion

XG

primary

10. Female,
70
years

Headache,

Bitemporal
hemianopsia,

Vertigo

Normal Intrasellar with,
suprasellar
propagation

solid lesion

XG

secondary

Null-cell pituitary
adenoma

11. Male,
77
years

Syncope,

Vertigo

Poor memory

Hypopituitarism
partial

Low IGF-1,
testosterone and
cortisol

Elevated PRL

Intrasellar with
suprasellar and
infrasellar
propagation and
sphenoid bone
destruction
(29x28x27mm)

solid lesion

XG

Secondary

LH+, FSH+,
pituitary
adenoma

12. Male,
71
years

Polyuria-
polydipsia

Normal Intra sellar with
suprasellar
propagation

solid lesion

XG

secondary
presence of
squamous
epithelium

13. Male,
47
years

Loss of libido
and body hair,
Gynecomastia

Hypopituitarismus,
primary
hypothyroidism,
normal PRL

Intrasellar with
suprasellar
propagation

solid lesion
(16x18x22mm)

XG

Primary

PRL - prolactin, TSH - thyrotropin stimulating hormone, GH - growth hormone, IGF-1-Insulin like growth
factor 1, FSH - follicular stimulating hormone, LH - luteinizing hormone, Pit NET-Pituitary
neuroendocrine tumor, RCC-Rathke’s cleft cyst, XG-xanthogranuloma, XH- xanthomatous hypopyisitis
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  Gender
& age

Symptoms and
signs

Hormonal status Magnetic
resonance imaging

Pathohystological
�nding

14. Female,
67
years

Bilateral
ophtalmoplegia

(3rd cranial
nerve palsy)

Headache

Panhypopituitarism Intrasellar with
suprasellar
propagation

solid lesion

with small cystic
component

(31x35x39mm)

XG

Secondary

Pit NET apoplexy

PRL - prolactin, TSH - thyrotropin stimulating hormone, GH - growth hormone, IGF-1-Insulin like growth
factor 1, FSH - follicular stimulating hormone, LH - luteinizing hormone, Pit NET-Pituitary
neuroendocrine tumor, RCC-Rathke’s cleft cyst, XG-xanthogranuloma, XH- xanthomatous hypopyisitis

Clinician’s perspective: Clinical presentation of xantho/granulomatous lesions according to etiology

RCC
In prepubertal girl compression symptoms (headache, double vision, photophobia) due to rupture of RCC
and XG formation were present (patient No 2, Table 1). Although XG was secondary due to rupture of
RCC, MRI presentation had solid appearance with intra, supra and parasellar propagation to the right
cavernous sinus, causing diplopia. Adult male patient with XG secondary to rupture of RCC after
traumatic brain injury (TBI) presented with hypopituitarism and large cystic lesion on MRI (patient No 5,
Table 1) with intra and suprasellar propagation (Fig. 4 Panel C, D) and xhantogranuloma formation
(Fig. 3, Panel D, E, F). Elderly male (patient No 12, Table 1) presented with polyuria and polydipsia due to
XG with traces of �attened squamous epithelium (possible RCC, CP excluded Fig. 3 Panel G, H, I) and
solid appearance on MRI (Fig. 4 Panel E, F).

Pure sellar XG

In two adolescent boys short stature and lack of puberty due to hypopituitarism caused by primary sellar
XG were accompanied by headache (and vomiting in patient No 1., with large lesion due to increased
intracranial pressure). One had large cystic, the other smaller solid pituitary lesion on MRI (patients No
1&3, Table 1) both had intra and suprasellar propagation.

In three adult male patients primary sellar XG caused headache, visual disturbances and signs and
symptoms of hypogonadism and hypopituitarism (patients No 4, 9, 13 Table 1). All had solid lesions with
intra and suprasellar propagation on MRI, while patient No 4 also had parasellar propagation causing
diplopia and strabismus.

Pituitary adenomas
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Majority of patients with PA were women 4/6. In 5 patients with pituitary adenomas XG was an incidental
�nding on PH analysis after pituitary surgery (patients No 6, 8, 10, 11, 14, Table 1). Three patients had
mixed functioning PA, two GH/PRL secreting, one TSH/PRL secreting PA (patients No 6,7, 8, Table 1).
Hyperprolactinemia was present in three patients, two with mixed prolactin secreting tumors (Patient No
6. 8) and one with nonfunctioning PA due pituitary stalk compression (patient No 11). Hypopituitarism
occurred in only one patient (patient No 14), who presented with symptoms and signs of pituitary tumor
apoplexy: sudden onset of severe headache accompanied by bilateral ophtalmoplegia, during the course
of treatment for bilateral COVID pneumonia. Signs of focal cystic degeneration in a solid pituitary
macroadenoma with suprasellar propagation were noted on MRI. PH analysis for this patient revealed a
pituitary neuroendocrine tumor (Pit Net tumor) but the viable tumor tissue was scarce for additional
analysis due to the previous apoplexy. However, despite being panhypopituitary at presentation, this
patient had Cushingoid habitus suggesting possible apoplexy of an ACTH pituitary macroadenoma,

Elderly patients with nonfunctioning PA (patients No 10, 11, Table 1) presented with unspeci�c
neurological symptoms like vertigo, syncope and poor memory. PH analysis revealed in patient No 11:
gonadotroph LH + FSH + PA and in patient No 10: a null cell PA (Table 1). Both had appearance of a solid
tumor lesions on MRI with suprasellar propagation. In addition to this, patient diagnosed with null cell PA
presented with panhypopituitarism and MRI features of infrasellar propagation and sphenoid bone
erosion (patient No 10, Table 1).

In only one patient (patient No 7, Table 1) previously treated for acromegaly with lanreotide and
cabergoline for 10 years, who presented with sudden onset of headaches, novel cystic lesion on MRI
(Fig. 4, Panel A, B) and XH after pituitary surgery (Fig. 3, Panel A, B, C) were diagnosed.

Discussion
Incidence of xantho/granulomatous pituitary lesions in our study was 1.96% similar to 2% reported by
Ved et al. who diagnosed 6 patients with pituitary XG out of 295 endoscopic endonasal pituitary surgeries
performed over the 5 year period [6]. Unlike other case series reporting the female preponderance 3:1 [4, 5,
6], our study reported male predominance in 14 patients (9 male, 5 female) similar to �ndings of only one
study equal in size to ours, by Yang et al. with 14 patients (9 male, 5 female) [9].

Primary XG were equally prevalent in our patients (35.7%) compared to previous study (30%) [4], although
secondary etiology prevailed. We observed low prevalence of RCC in secondary cases: only three patients
(21.4%) with XG secondary to rupture of RCC, compared to the study reporting RCC in 10 patients (43.4%)
[4]. Amano et al reported RCC, as the cause of XG in 6 out of 7 patients in their study [10]. In contrast to
this, PA was the leading secondary cause of XG in our patients. Studies investigating XG in patients with
PA showed a predominantly female population (4 females, 1 male), similar to our study (4 female, 2 male
patients) [7].

As previously reported, all our patients had intra and suprasellar localization of pituitary lesion [5].
Parasellar propagation was noticed in only two cases and infrasellar in one. In our series MRI revealed
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cystic lesions in only 3 patients (21.4%) while majority (78.6%) had predominantly solid appearance of
pituitary lesion on MRI. In a study yielding 15 reported cases of pituitary adenoma with
xanthogranulomatous change, the tumors usually had a cystic component as well, which was also noted
in our study [11]. Nonfunctioning PA were the most prevalent type in other series. In our study 4 patients
had functioning and 2 nonfunctioning PA.

Polyuria-polydipsia due to CDI was infrequent at presentation in our series (7.1%). Ved et al. reported CDI
in one of 6 reported cases (33.3%) with pituitary XG, while Hernandez-Estrada et al. reported CDI at
presentation in 6 out of 27 patients (22.2%) [5, 6]. The only patient presenting with CDI from our study
(patient No 12, Table 1) was published previously by our group within the summary of 10 cases of sellar
XG presenting with CDI, as an infrequent presenting feature [12].

Prevalence of hypopituitarism at presentation in patients with XG was variable among the studies.
Panhypopituitarism was observed at presentation in 57.1% of our patients, majority males, similar to
study equal in size, with male preponderance by Yang et al., reporting hypopituitarism in 42.9% of 14
patients (9 male) [9]. Hernandez-Estrada also reported panypopituitarism in similar proportion of patients,
40.7% of 27 patients, in contrast to study involving 23 patients, where panhypopituitarism was diagnosed
in only 13% of patients, all females (3 female patients, age range 15 to 61 years) [5, 7]. The highest
prevalence of hypopituitarism was reported by Amano et al. 86% in 7 patients [10]. Our study reported
hyperprolactinemia in 3 patients (37.5%) with pituitary XG associated with PA (two functioning prolactin
secreting PAs and one nonfunctioning PA due to stalk compression) compared to study by Ved et al. who
reported hyperprolactinemia in 4/6 (66.7%) patients with pituitary XG [6].

Compression symptoms such as headache (64.3%) and neuro-ophthalmic disorders including
hemianopsia, diplopia, photophobia, strabismus, ophtalmoplegia and ptosis, were present in 35.7% of our
patients. Prevalence of compression symptoms reported in other studies was variable. In study by Yang
et al., which included 14 patients, headache was present in 85%, visual disturbances in 71.4% compared
to the study with headache as the �rst symptom in 30.4% and neuro-ophthalmological disorders in 26.1%
of patients [9, 13]. Amano et al. reported 7 patients with XG, 6 secondary to RCC, with high prevalence of
headache 86%, visual disturbances 71% and hypopituitarism 86% [10].

XH is a rare form of hypophysitis accounting for only 3% all hypophysitis [1]. In our study only one patient
was diagnosed with XH while majority had pituitary XG (5 primary, 8 secondary). So far 36 case reports
of XH have been published in the literature [12, 13], the largest case series included 12 patients with XH
[4].

Conclusion
Our study reported the 1.96% incidence of pituitary xantho/granulomatous lesions in series of 714
pituitary surgeries performed over the last 7 years. Our cohort with pituitary xantho/granulomatous
lesions differs from majority of previously published in terms of male preponderance and higher
incidence of panhypopituitarism at presentation in male patients. Primary forms were diagnosed
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exclusively in male patients presenting with hypopituitarism, headache and visual disturbances. Diabetes
insipidus and neurological symptoms were rare as presenting features compared to leading symptoms
such as hypopituitarism, headache, and visual disturbances. Secondary forms were more common,
especially pituitary adenomas in female patients. XG was diagnosed in all but one patient with XH by PH
analysis.
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Figure 1

The frequency of observed parameters
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Figure 2

Clinical presentation

Figure 3

Pathohistological �ndings of xanthomatous hypophysitis

Figure 4
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NMR �ndings 


