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ABSTRACT

Aim: Sellar xanthogranuloma (XG) is a rare, tumor-like inflammatory
lesion that often mimics Rathke’s cleft cysts or craniopharyngiomas ra-
diologically and clinically. The endoscopic endonasal approach (EEA)
has become the preferred surgical corridor for these midline cystic le-
sions; however, evidence on optimal extent of resection and postoper-
ative outcomes remains limited. We analyzed the clinical, radiologic,
and surgical features of pathologically confirmed sellar/suprasellar XGs
treated via EEA at a tertiary skull-base center.

Material and Methods: We retrospectively reviewed a prospectively
maintained database of 6,597 EEAs performed between 1997 and 2025
and identified eight histologically confirmed XG cases. Demographics,
presenting symptoms, imaging characteristics, surgical approach, ex-
tent of resection, and postoperative outcomes were analyzed.

Results: The cohort comprised five females and three males (median
age, 26.5 years; range, 13-67). Lesions were suprasellar in five pa-
tients (62.5%) and sellar in three (37.5%). Gross-total resection was
achieved in seven patients (87.5%), and subtotal resection in one
(12.5%). Postoperative complications included one cerebrospinal fluid
(CSF) leak after an extended suprasellar approach (12.5%) and one
case of transient diabetes insipidus; no other complications were ob-
served. No recurrences were detected during follow-up.

Conclusion: Sellar xanthogranulomas are benign inflammatory-degen-
erative lesions that closely resemble Rathke’s cleft cysts and craniop-
haryngiomas, rendering preoperative diagnosis challenging. EEA ena-
bles effective decompression with low morbidity when reconstruction is
tailored to CSF-leak flow and capsule management is individualized.
Long-term radiologic surveillance is preferable to aggressive reopera-
tion.

Keywords: Endoscopic endonasal approach, sella, pituitary, xan-
thogranuloma

oz

Amag: Sellar ksantograniloma (XG), radyolojik ve klinik olarak siklikla
Rathke yaridi kistleri veya kraniofaringiomlarla karisan, nadir gérilen,
timor benzeri inflamatuvar bir lezyondur. Endoskopik endonazal yak-
lasim (EEA), bu orta hat kistik lezyonlari icin tercih edilen cerrahi yol
haline gelmistir; ancak optimal rezeksiyon diizeyi ve ameliyat sonrasi
sonuglara iliskin veriler sinirlidir. Bu ¢alismada, tclncl basamak bir
kafa tabani merkezinde endoskopik endonazal yaklagimla tedavi edilen
patolojik olarak dogrulanmis sellar ve suprasellar ksantogranilomalarin
klinik, radyolojik ve cerrahi 6zellikleri analiz edilmistir.

Gerec ve Yontemler: 1997-2025 yillari arasinda gerceklestirilen 6.597
endoskopik endonazal cerrahi iceren prospektif olarak tutulan bir veri
tabaninin retrospektif incelemesi sonucunda, histolojik olarak dogru-
lanmis sekiz ksantograniloma olgusu belirlenmistir. Demografik veriler,
bagvuru semptomlari, gériintiileme bulgulari, cerrahi yaklasim, rezeksi-
yon diizeyi ve ameliyat sonrasi sonuglar analiz edilmistir.

Bulgular: Kohortta bes kadin ve ¢ erkek hasta yer almakta olup, or-
tanca yas 26,5 (dagilim 13-67) idi. Lezyonlar bes hastada (%62,5) sup-
rasellar, U¢ hastada (%37,5) sellar yerlesimliydi. Yedi hastada (%87,5)
total rezeksiyon, bir hastada (%12,5) subtotal rezeksiyon gerceklesti-
rildi. Bir hastada (%12,5) genisletiimis suprasellar yaklasimdan sonra
ameliyat sonrasi beyin omurilik sivisi (BOS) kagagdl, bir diger hastada
ise gecici diabetes insipidus gelisti; baska komplikasyon gézlenmedi.
Takip stresince nliks saptanmadi.

Sonug: Sellar ksantogranilomalar, Rathke yarigi kistleri ve kraniofa-
ringiomlarla benzer ézellikler gdsteren, benign inflamatuvar-dejeneratif
lezyonlardir ve bu nedenle preoperatif tani siklikla glgcttr. Endoskopik
endonazal cerrahi, BOS kagagi derecesine gore uyarlanmis rekonstrik-
siyon ve bireysellestiriimis kapsil yonetimi ile distk morbiditeyle etkili
bir dekompresyon saglar. Uzun dénem radyolojik izlem, agresif yeniden
cerrahiye tercih edilmelidir.

Anahtar Kelimeler: Endoskopik endonazal yaklasim, sella, hipofiz,
ksantograntloma
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Endoscopic Endonasal Management of Xanthogranulomas

Highlights

+ Among 6,597 endoscopic endonasal surgeries, only eight cases (0.12%) were identified as histologically
confirmed sellar/suprasellar xanthogranulomas, underscoring the exceptional rarity of this entity.

+ Endoscopic endonasal surgery enabled safe and effective decompression with a high gross-total resection rate
(87.5%) and minimal morbidity, with only one CSF leak and one transient diabetes insipidus observed.

« Carefully tailored capsule management— prioritizing decompression and selective resection when adhesions to
critical structures were present—achieved durable radiological control with zero recurrences during follow-up.

INTRODUCTION

Sellar xanthogranuloma (XG) is an uncommon, tumor-like
inflammatory lesion defined by cholesterol clefts, foamy
macrophages, multinucleated giant cells, and hemosiderin
deposits. Contemporary evidence suggests XG represents
a secondary, degenerative/inflammatory reaction within
pre-existing sellar cystic/epithelial lesions—most often
Rathke’s cleft cysts (RCCs), and less commonly craniop-
haryngiomas or cystic’lhemorrhagic pituitary tumors—rather
than a true neoplasm (1). This concept is consistent with
modern classifications of sellar pathology and with system-
atic and narrative reviews summarizing the histopathology
and natural history of XG (2-4).

Clinically and radiographically, XG often mimics other cyst-
ic sellar entities. Patients usually present with headache,
visual field deficits from chiasmal compression, and varying
degrees of hypopituitarism or diabetes insipidus. On mag-
netic resonance imaging (MRI), protein/cholesterol-rich con-
tents can produce T1 hyperintensity and variable T2 signal
with inconsistent rim or mural enhancement, features that
blur preoperative differentiation from RCC and craniophar-
yngioma; consequently, diagnosis is frequently established
postoperatively on histology. Recent cohorts and reviews
underscore this overlap and the relative rarity of XG among
pituitary region lesions, reinforcing the need for careful en-
docrine and visual assessment alongside imaging (5-7).

Surgically, endoscopic endonasal approach (EEA) has be-
come the preferred corridor for midline sellar/suprasellar
disease and is particularly suited to XG, permitting wide ex-
posure, safe decompression of the optic apparatus, evacu-
ation of cholesterol-laden contents, and judicious capsule
management. Given the inflammatory/adherent capsule
and prior hemorrhagic changes, operative strategy must
balance extent of capsule removal against risks to pituitary
gland/stalk and cerebrospinal fluid (CSF) leak; reports in
related RCC literature suggest that decompression with se-
lective wall resection may suffice in many cases and reduce
complications. Against this background, we present our
single-center experience of 8 pathologically confirmed XG
among 6,597 EEAs, detailing preoperative work-up, surgi-

cal techniques, and postoperative endocrine, visual, and
radiographic outcomes (8).

MATERIAL and METHODS

Study Design and Setting

We conducted a retrospective, single-center cohort study of
patients with pathologically confirmed sellar/suprasellar XG
treated via EEA between 1997 and 2025 at a tertiary skull-
base center. The institutional review board of Istinye Uni-
versity approved the study. Our prospectively maintained
database included 6,597 consecutive EEAs , from which 8
XG cases were identified as the analytic cohort.

Patient Identification and Eligibility

Eligible patients met all of the following: (i) final histopatholo-
gy consistent with xanthogranulomatous lesion of the sellar
region; (ii) EEA as the index operative approach; (iii) availa-
ble pre- and postoperative MRI and standardized endocrine
and neuro-ophthalmologic assessments; and (iv) minimum
clinical/radiographic follow-up = [6/12] months. Exclusion
criteria were: alternative final diagnosis (e.g., RCC without
xanthogranulomatous change, craniopharyngioma, cystic
pituitary adenoma), prior transcranial surgery as the index
treatment (unless specified in sensitivity analyses), or in-
complete records.

Preoperative Examinations

All patients underwent standardized pituitary axis evalua-
tion (morning cortisol with dynamic testing when indicated,
ACTH, TSH/free-T4, GH/IGF-1, LH/FSH, prolactin, sodium/
osmolality) and formal neuro-ophthalmologic testing (visual
acuity and automated perimetry). MRI protocols comprised
thin-slice sellar-oriented T1-weighted sequences (pre- and
post-gadolinium), T2-weighted sequences, and 3D volumet-
ric acquisition when available. Imaging features suggestive
of XG (e.g., intracystic T1 hyperintensity, T2-hypointense
fibrous capsule, absent capsular/solid enhancement) were
recorded a priori to inform intraoperative decision-making,
given prior evidence that such patterns favor XG over crani-
opharyngioma and may support a decompression-domi-
nant strategy.
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High-resolution paranasal CT was obtained selectively for
bony anatomy and calcification assessment; advanced MRI
was used at the surgeon’s discretion to delineate adhesions,
prior hemorrhage, or hemosiderin burden, acknowledging
the radiologic heterogeneity reported in XG.

Surgical Strategy and Intraoperative Decision-Making

Operations were performed using a binostril, four-hand en-
doscopic endonasal surgery (EES) under neuronavigation
with 0° optics. After wide sphenoidotomy and sellar/planum
exposure as indicated, cyst entry allowed controlled evacu-
ation of cholesterol-rich/xanthochromic contents with gentle
suction/irrigation, minimizing spillage. Particular attention
was paid to capsular character (often fibrous-hard in XG)
and to yellow-brown granulomatous tissue and hemosider-
in deposits, which—together with absence of a whitish en-
hancing solid component—raised intraoperative suspicion
for XG rather than craniopharyngioma. When the pre/intra-
operative profile favored XG, we prioritized optic-pituitary
decompression and selective wall/capsule management
over aggressive dissection from adherent critical structures
(stalk, chiasm, perforators). Intraoperative frozen section
was obtained in equivocal cases to exclude craniopharyngi-
oma; if frozen section revealed non-neoplastic granuloma-
tous tissue (no tumor), we proceeded with intentional partial

removal (decompression = cystocisternostomy) rather than
riskier capsule stripping (Figure 1).

Skull-Base Reconstruction

Reconstruction followed a graded algorithm tailored to
CSF-leak severity. Low-flow leaks were repaired with **
multilayer underlay** (e.g., fat/fascia + collagen matrix) and
sealant; high-flow defects received fascia lata underlay +
rigid buttress/gasket-seal + vascularized nasoseptal flap
(NSF). Lumbar drainage was reserved for high-flow, redo,
or radiated cases. These steps were standardized to mit-
igate the recognized leak risk in cholesterol-laden/hemor-
rhagic cavities.

Postoperative Care and Follow-Up

Serum sodium, urine output, and osmolality were moni-
tored for triphasic water-balance disorders. Desmopressin
was used for diabetes insipidus and fluid restriction/hyper-
tonic saline for syndrome of inappropriate secretion of an-
tidiuretic hormone per protocol. Stress-dose steroids were
given to patients with adrenal insufficiency, with endocrinol-
ogy-guided taper thereafter. Neuro-ophthalmologic reas-
sessment occurred prior to discharge and at [6—12 weeks].
First surveillance MRI was obtained at [6—12 weeks], then
every [6—-12] months. Recurrence/progression was defined
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Figure 1: A 13-year-old patient presenting with headache. A) Intraoperative view during endoscopic endonasal surgery showing
aspiration of yellowish cystic content following sellar puncture. B) Removal of calcified components of the lesion using a curette.
C) Dissection of the cyst capsule and excision using a punch. D) Visualization of the intrasellar space after complete tumor
removal. E) Preoperative and postoperative MR images demonstrating gross total resection of the lesion.
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as radiographic re-accumulation or growth requiring inter-
vention, cognizant that intentional decompression without
total capsule excision can achieve durable control in XG.

Outcomes and Definitions

Primary endpoint: clinical-radiographic control after EES
(symptom relief, absence of re-intervention). Secondary
endpoints: visual outcomes (acuity/fields), endocrine out-
comes (new deficits or recovery of axes), CSF-leak rate,
sinonasal morbidity, cranial neuropathies, and other com-
plications. Capsule strategy was categorized as decom-
pression only, partial capsule resection, or near-total/total.
Imaging variables captured known XG discriminators (in-
tracystic T1 hyperintensity, T2-hypointense capsule, lack of
enhancement, calcification status) for exploratory associa-
tions with outcomes.

This study was approved by the Institutional Review Board
of Istinye University. All procedures were performed in ac-
cordance with the ethical standards of the institutional and
national research committees and with the 1964 Helsinki
declaration and its later amendments. (01.08.2025 — Num-
ber: 2025-253)

RESULTS

Patient Characteristics

Among 6,597 EEAs 8 patients had pathologically confirmed
sellar/suprasellar XG. The median age was 26.5 years
(range, 13-67), and 5/8 (62.5%) were female. Presenting
symptoms included headache in 3/8 (37.5%), visual loss
in 3/8 (37.5%), polyuria/polydipsia in 1/8 (12.5%), and dys-
menorrhea in 1/8 (12.5%). Lesions were suprasellar in 5/8
(62.5%) and sellar in 3/8 (37.5%). The maximum diameter
had a median of 19.5 mm (range, 14-28 mm). This dis-
tribution—predominantly midline sellar/suprasellar cystic
lesions with visual and/or endocrine-related presentations —
is in keeping with prior series that describe XG as rare, het-
erogeneous, and frequently radiologically indistinguishable
from RCC or craniopharyngioma.

Operative Strategy and Extent of Resection

A standard transsellar EES was performed in 5/8 (62.5%)
cases and an extended approach in 3/8 (37.5%). Gross
total resection (GTR) was achieved in 7/8 (87.5%) overall,
while 1/8 (12.5%) underwent subtotal resection (STR). By
location, GTR was obtained in 3/3 (100%) sellar lesions and
4/5 (80%) suprasellar lesions (the single STR occurred in a
suprasellar case). Intraoperative decision-making favored
decompression and selective capsule management when
the capsule was densely adherent to critical structures—an
approach supported by the literature, which notes stronger
adhesions in XG and endorses intentional partial removal
when multimodal cues (MRI appearance, endoscopic find-
ings, and negative frozen section for craniopharyngioma)
point toward XG.

Perioperative Outcomes and Complications

One patient (1/8, 12.5%) experienced a postoperative CSF
leak following an extended suprasellar approach, and an-
other patient developed transient diabetes insipidus; no oth-
er complications were recorded in this dataset. This profile
parallels published experience: with graded reconstruction
and conservative capsule handling in the setting of adhe-
sions, EES for XG is associated with favorable morbidity.
Prior series similarly emphasize that aggressive capsule
stripping is often unnecessary and that selective or inten-
tional partial resection can be safe and effective (Table1).

DISCUSSION

The xanthogranuloma of the sellar region is a rare inflam-
matory lesion that can be easily mistaken clinically and ra-
diologically for cystic pituitary pathologies such as craniop-
haryngioma or Rathke’s cleft cyst (9-12). Because there are
no specific preoperative imaging characteristics, the diag-
nosis is usually established only after histopathological ex-
amination, and surgical planning for XG is often performed
under an initial presumption of an alternative sellar pathol-
ogy (13,14). This study presents eight cases of sellar xan-
thogranuloma detected in many years of high-volume en-

Table 1: Clinical characteristics, surgical details, and postoperative complications of eight patients with xanthogranulomas

Patient Gender Age Symptom Location Max diameter Surgery  Resection Complication
1 F 33 Headache Suprasellar 28 Extended GTR -
2 M 21 Headache Sellar 16 Standard GTR -
3 F 36 Visual loss Suprasellar 18 Extended GTR -
4 M 25 Visual loss Suprasellar 21 Standard GTR DI
5 M 13 Headache Sellar 18 Standard GTR -
6 F 13 Polyuria/polydipsia  Suprasellar 22 Standard GTR -
7 F 67 Visual loss Suprasellar 21 Extended STR CSF leak
8 F 28 Dysmenorrhea Sellar 14 Standard GTR -
CSF: Cerebrospinal Fluid, GTR: Gross total resection, STR: Subtotal resection, DI: Diabetes insipidus
Med J West Black Sea 2025;9(3):432-438 435
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doscopic skull base surgery experience, adding new cases
to these rarely reported lesions in the literature and making
a significant contribution to the current knowledge on inci-
dence, clinical course, and surgical management strategies.

Sellar xanthogranulomas do not show a distinct character-
istic pattern in imaging methods and appear with variable
and irregular signal intensities on MRI due to the heteroge-
neous histological elements they contain, such as choles-
terol, fibrosis, hemorrhagic material and cellular infiltration
(13,15,16). Therefore, it is widely accepted that there are
no distinctive radiological features that reliably indicate xan-
thogranuloma in the differential diagnosis of sellar region le-
sions. In these lesions, the presence of cholesterol crystals
typically results in hyperintensity on T1-weighted images
and hypointensity on T2-weighted images. Additionally, the
fluid components of the cystic structures demonstrate high
signal intensity on T2-weighted sequences (17,18). In con-
trast, areas of extensive fibrosis and prior hemorrhage may
present as low signal intensity on both T1- and T2-weight-
ed images (19). Additionally, hemosiderin deposits typically
appear as pronounced hypointense regions on T2-weight-
ed sequences (20). The most common radiological differ-
ential diagnoses are craniopharyngiomas and RCC. RCC
typically demonstrate hyperintensity on T1-weighted imag-
ing and hypointensity on T2-weighted imaging, with minimal
contrast enhancement in most cases; calcification is also
rarely observed. Craniopharyngiomas, on the other hand,
are characterized by heterogeneous signal intensity on
both T1- and T2-weighted sequences and frequently exhib-
it diffuse or peripheral contrast enhancement. In the ada-
mantinomatous subtype, calcification within the cystic com-
ponent is commonly present. Xanthogranulomas, however,
present a more variable radiological appearance; depend-
ing on their internal contents and tissue composition, they
may demonstrate either hyperintense or hypointense signal
characteristics on both T1- and T2-weighted sequences,
and may show peripheral rim-like or homogeneous contrast
enhancement. Calcification is uncommon in these lesions.
Therefore, xanthogranulomas exhibit considerable radiolog-
ic overlap with RCC and craniopharyngiomas, and imaging
alone is often insufficient for definitive differentiation in the
preoperative setting.

The histopathological architecture of sellar xanthogranulo-
mas is characterized in most cases by prominent chronic
inflammation, hemosiderin deposition, and an intense
granulomatous reaction surrounding cholesterol crystals
(11,12,17). The presence of these morphological features,
particularly the histological components shared with RCC
and craniopharyngiomas, suggests that xanthogranulomas
represent a secondary inflammatory—degenerative process
arising within pre-existing sellar cystic lesions, rather than
a distinct primary pathology (11). RCC are typically lined by
a single layer of ciliated columnar or cuboidal epithelium,

whereas craniopharyngiomas are classified into two major
histological subtypes: the adamantinomatous type, charac-
terized by stratified squamous epithelium with keratin ag-
gregates and frequent calcification, and the papillary type,
defined by proliferating squamous epithelium (21). The
xanthogranulomatous tissue typically contains abundant
foamy macrophages (xanthoma cells), foreign body-type
multinucleated giant cells, a histiocytic reaction surrounding
cholesterol clefts, dense lymphocytic infiltration, hemosider-
in pigmentation, and often marked fibrotic stromal remode-
ling. The coexistence of these components suggests that
the lesion represents an advanced stage of an organization
process resulting from prolonged inflammation, recurrent
intracystic hemorrhage, and breakdown of cystic contents.
Therefore, the histological evaluation of xanthogranulomas
not only provides diagnostic confirmation but also offers im-
portant biological insights into the evolution and pathogene-
sis of cystic pathologies within the sellar region.

The endoscopic transsphenoidal approach is considered
the primary surgical method for the treatment of sellar xan-
thogranulomas, in comparison with transcranial approach-
es (9,11,17,19). The main objective of treatment is to re-
duce the mass effect of the lesion while preserving optic
pathway and pituitary function, thereby achieving effective
decompression. Because the histopathological spectrum
of xanthomatous reactions is broad and may vary diag-
nostically, thorough and careful tissue sampling remains
critical for establishing an accurate diagnosis (11). It has
been reported that mass effect-related symptoms, such as
visual impairment and headache, improve significantly in
most patients following surgical decompression; however,
preoperative endocrine dysfunction—particularly diabetes
insipidus, which is common in sellar xanthogranulomas—
may require a longer period to recover, and permanent hor-
mone replacement therapy may be necessary in some cas-
es (9,15,22). Because these lesions are usually localized
and well circumscribed, an adequate extent of resection
can generally be achieved via a transsphenoidal approach.
However, in cases where the capsule is firmly adherent to
critical structures such as the optic chiasm, hypothalamus,
or pituitary stalk, the surgical strategy should prioritize max-
imal safe resection rather than aggressive total excision. Al-
though aggressive total resection is not always necessary
due to the benign histological nature of xanthogranulomas
(22), these lesions are frequently approached preoperative-
ly under presumptive diagnoses such as craniopharyngio-
ma or Rathke’s cleft cyst. Therefore, in the context of cystic
sellar and parasellar lesions, maintaining gross total resec-
tion as the surgical objective often remains clinically rational.
Although radiotherapy has been reported in the treatment of
xanthogranulomas in other intracranial locations, its effec-
tiveness in sellar xanthogranulomas remains unclear. While
some reports describe partial regression of residual lesions
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following radiotherapy, the role of radiotherapy in the man-
agement of sellar xanthogranulomas remains controversial
and it is not recommended as a standard therapeutic mo-
dality (23-25).

The prognosis of sellar xanthogranulomas is generally fa-
vorable, and the benign, granulomatous nature of these
lesions should be emphasized. The literature reports low
recurrence rates even after subtotal resection, and tumor
regrowth or progression of residual tissue is observed only
infrequently (9,19,22,24). Radiological surveillance is con-
sidered an effective and sufficient approach, particularly
in patients with residual lesions, for monitoring potential
growth over time. In summary, long-term postoperative
management of sellar xanthogranulomas should be based
on close clinical and radiological follow-up rather than ag-
gressive re-intervention.

Conclusion

Sellar xanthogranulomas are rare, benign, inflammatory—
degenerative lesions that share overlapping clinical and ra-
diological features with other cystic pathologies of the sellar
region (such as RCC and craniopharyngiomas), making
preoperative diagnosis challenging. Endoscopic transsphe-
noidal surgery remains the preferred treatment approach,
providing effective decompression while preserving critical
neurovascular and endocrine structures. Postoperative clin-
ical and visual outcomes are generally favorable; however,
endocrine recovery—particularly in patients with diabetes
insipidus—may require long-term management. The low
recurrence rates observed even after subtotal resection
underscore the importance of close clinical and radiolog-
ical follow-up rather than aggressive re-intervention. The
continued accumulation of well-documented cases in the
literature will be essential to better define the natural histo-
ry of this rare entity and to further refine optimal treatment
strategies.
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