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Case Report: Paraganglioma
in the sellar region:
longitudinal observation
and surgical outcome
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Background: Paraganglioma in the sellar region is an extremely rare entity, with a
limited number of cases reported in the literature. Due to the paucity of clinical
evidence, the diagnosis and treatment of paragangliomas in the sellar region
remain challenging. Herein, we reported a case of sellar paraganglioma with
parasellar and suprasellar extension. Particularly, the dynamic evolution of this
benign tumor within a 7-year longitudinal observation was presented.
Additionally, the relevant literature regarding sellar paraganglioma was
comprehensively reviewed.

Case description: A 70-year-old woman presented with progressive visual
deterioration and headache. Brain magnetic resonance imaging demonstrated
a mass in the sellar region with parasellar and suprasellar extension. The patient
refused surgical treatment. Seven years later, brain magnetic resonance imaging
showed the lesion significantly progressed. Neurological examination revealed
bilateral tubular contraction of visual fields. Laboratory examinations showed
endocrine hormone levels were normal. Surgical decompression was performed
via a subfrontal approach, and subtotal resection was achieved.
Histopathological examination confirmed a diagnosis of paraganglioma.
Postoperatively, she developed hydrocephalus, and ventriculoperitoneal
shunting was performed. Eight months later, cranial CT showed no recurrence
of the residual tumor, and the hydrocephalus had been relieved.

Conclusion: Paraganglioma occurring in the sellar region is rare, and the
preoperative differential diagnosis is difficult. Owing to the infiltration to the
cavernous sinus and internal carotid, complete surgical resection is usually
impracticable. There has been no consensus regarding postoperative adjuvant
radiochemotherapy for the tumor residue. In-situ recurrence and metastasis
have been reported in the literature, and close follow-up is warranted.
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Introduction

Paragangliomas refer to benign neuroendocrine neoplasms
originating from paraganglionic tissue, which are derived from
neural crest progenitor cells. Except for the adrenal medulla,
paragangliomas predominantly arise in the head and neck region,
most commonly involving the carotid bodies, the jugular glomus,
and the vagal bodies (1, 2). According to the literature, extra-
adrenal paragangliomas account for only 10% to 15% of all
paragangliomas (3); paragangliomas affecting the central nervous
system are particularly rare, comprising approximately 0.6% of all
head and neck neoplasms (4). Although paragangliomas are
generally considered to be indolent entities corresponding
histologically to World Health Organization (WHO) grade I (5),
a high recurrence rate following surgical resection (10% for
paragangliomas of carotid body and 50% to 60% for those
occurring in other sites) and even metastasis (~10%) have been
reported (6). Previously, we reported a consecutive surgical series of
19 patients with pathologically diagnosed spinal paragangliomas, in
which we noted a considerable risk of in-situ recurrence Sellar
paragangliomas are extremely unusual as paraganglia do not
normally exist in this region, which has been only reported in
very limited cases (7-36). This may be secondary to the persistence
of paraganglionic tissue caused by deficient involution during early
life. In this study, we presented a case of sellar paraganglioma with
parasellar and suprasellar extension. Particularly, the dynamic
evolution of this benign tumor within a 7-year longitudinal
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observation was presented. Additionally, the relevant literature
regarding sellar paraganglioma was comprehensively reviewed.

Case description
History and clinicoradiological evaluations

A 70-year-old woman presented with a 3-year history of visual
deterioration and headache. Physical examination revealed
binocular severe visual disturbance. Brain magnetic resonance
imaging (MRI) was requested, yielding a space-occupying lesion
in the sellar region with right parasellar and suprasellar extension
(Figure 1). The mass was irregular in shape displaying isointensity
on T1-weighted imaging and heterogenous signals on T2-weighted
imaging, and contrast enhancement was notable after the
administration of gadolinium diethylenetriamine pentaacetic acid
(Gd-DTPA). Surgical resection of the lesion via a subfrontal
approach was recommended, but the patient refused it
considering the advanced age and mild symptoms.

During the following years, the visual field defect was
progressively aggravated. The latest brain MRI after a 7-year
conservative observation demonstrated the lesion significantly
progressed (Figure 2), and the patient was readmitted.
Ophthalmologic examination showed bilateral visual field defects
and pathologic myopia with posterior staphyloma and tigroid
fundus (Figure 3). Other cranial nerves were normal, and there

Gd-DTPA

Brain magnetic resonance imaging on the first admission. Brain magnetic resonance imaging revealed a space-occupying lesion in the sellar region
with right parasellar and suprasellar extension. The lesion (indicated by asterisks and outlined by dashed lines) appeared isointense on T1-weighted
imaging [(A), sagittal; (B) coronal] and heterogenous signals on T2-weighted imaging [(C), sagittal; (D) coronall. Contrast-enhanced T1-weighted
images demonstrated a remarkable homogeneous enhancement [(E) sagittal; (F), coronall.
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FIGURE 2

Brain magnetic resonance imaging after a 7-year conservative observation. Brain magnetic resonance imaging showed the lesion (indicated by
asterisks and outlined by dashed lines) significantly progressed [(A, C, E) sagittal; (B, D, F) coronall. On cranial computed tomography, the mass was
hyperdense (G). Computed tomographic angiography identified no significant vascular aberrance (H).

FIGURE 3
Ophthalmologic examinations. Visual field examination showed bilateral tubular contraction of visual fields [(A) OS; (B) OD]. Fundus examination
demonstrated posterior staphyloma and tigroid fundus [(C), OS; (D) OD]
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were no sensorimotor dysfunctions. Laboratory examinations
showed endocrine hormone levels (including prolactin [PRL],
growth hormone [GH], follicle stimulating hormone [FSH],
luteinizing hormone [LH], adrenocorticotropic hormone
[ACTH], and thyroid hormones) were all within normal limits.
Cranial computed tomography (CT) and MRI demonstrated a giant
lobulated sellar mass with parasellar and suprasellar extension, and
the optic chiasm was remarkably displaced; the lesion was
isointense on T1-weighted imaging and heterogeneously
hyperintense on T2-weighted imaging, with remarkable
enhancement after administration of contrast medium
(Figures 2A-G). CT angiography did not identify any significant
vascular aberrance (Figure 2H).

Surgical treatment

Preoperatively, a diagnosis of nonfunctional pituitary adenoma
was suspected. As the main body of the lesion extended to the
suprasellar and parasellar areas, the transnasal-sphenoidal
approach may be difficult to achieve complete tumor resection.
The patient underwent a surgical decompression via a subfrontal
approach. Intraoperatively, the tumor was found to be rubbery with
an abundant blood supply. The tumor tissue was closely attached to
the internal carotid artery and cavernous sinus, and subtotal
resection was eventually achieved.

Histopathological examination

Histopathological sections revealed a tumor with a lobulated
pattern and cellular nests surrounded by vascular fibrous septa
(Figure 4). The irregular and lobulated clusters of cuboidal cells
were consistent with the morphological characteristics of
paraganglioma (Zellballen pattern). Immunohistochemical stains
showed the tumor cells were strongly positive for synaptophysin
(SYN), chromogranin A (CgA), and microtubule-associated protein
2 (MAP-2), but negative for glial fibrillary acidic protein (GFAP),
§100 protein, epithelial membrane antigen (EMA), cytokeratin
(CK), CD68, and neuronal nuclear antigen (NeuN). Additionally,
the tumor cells showed no immunoreactivity against pituitary cell-
lineage transcription factors (T-PIT, PIT-1, SF-1), thyroid
transcription factor 1 (TTF-1), or endocrine markers (PRL, GH,
thyroid stimulating hormone [TSH], ACTH, FSH, LH). The Ki-67
proliferation index was <5%. A diagnosis of paraganglioma
was made.

Postoperative course

Postoperative CT confirmed the tumor was subtotally removed,
and the tumor cavity was filled with hemostatic material
(Figure 5A). The patient’s visual function showed no significant
improvement. One month after the operation, she developed gait
disturbance and urinary incontinence. Repeated cranial CT showed
ventricle dilation with interstitial edema (Figure 5B). A secondary
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hydrocephalus was diagnosed and a ventriculoperitoneal shunting
was performed (Figure 5C). A week postoperatively, the
neurological deficiencies were partially improved, and CT showed
the ventricles shrank (Figure 5D). Eight months postoperatively,
cranial CT showed no recurrence of the residual tumor, and the
hydrocephalus had been relieved (Figures 5E, F). However, she got
pneumonia two months later and succumbed to respiratory failure.

Literature review

We conducted a literature review to identify articles on sellar
paragangliomas published up to November 1, 2022. We performed
a systematic search of the PubMed and Embase databases using the
terms “paraganglioma” and “sellar”. A total of 30 publications were
retrieved, and all of them are case reports.

There were 13 females and 22 males (including our current
case), with a female-to-male ratio of 1:1.69. The average age was
46.9 + 22.5 (range, 13~84 years). The most common onset
symptoms were visual deficits (68.6%) and headache (65.7%). All
the patients underwent surgical treatment, and no complete
resection was described. Postoperative adjuvant radiation was
administered for controlling the tumor residue in 45.7% of all
cases (16 of 35 cases), with a dosage of 40~50 Gy (20~28 fractions).
Follow-up data were available in 23 cases; after an average follow-up
period of 21.5 + 28.8 months, two patients experienced in-situ
recurrence, and metastasis was noted in two other cases.
Demographic and clinical profiles were summarized in Table 1.
Radiological characteristics were presented in Table 2.

Discussion

Paragangliomas are relatively rare tumors that develop from the
paraganglia of the autonomic nervous system. Because the sellar
region lacks autonomic nervous tissue and there are no paraganglia,
the derivation and etiology of sellar paragangliomas remain a
mystery. Regarding its origin, there are two hypotheses: 1) the
‘embryonic remnants’ theory, proposing that paraganglioma may
arise from the embryonic paraganglionic cells trapped around the
pituitary; or 2) the ‘ectopic migration’ theory, holding that
paraganglioma may originate from paraganglionic cells
abnormally migrated across the tympanic or ciliary branches of
the glossopharyngeal nerve to the cavernous sinus (8, 20). In this
study, we found the majority of reported cases showed involvement
of the cavernous sinus, which seems to support the latter view.
Additionally, the most common onset symptom was visual decline
rather than abnormal pituitary endocrine function, highly implying
paraganglioma is an extra-pituitary lesion. In our current case, a
longitudinal conservative observation demonstrated remarkable
tumor growth. At the early stage, the tumor invaded the right
cavernous sinus and encased the right internal carotid artery, while
no osseous destruction or pituitary dysfunctions were noted. These
clinicoradiological features prompted the cavernous sinus origin of
sellar paragangliomas.
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FIGURE 4
Histopathological and immunohistochemical examinations. (A) Hematoxylin-eosin staining showed a lobulated pattern and cellular nests surrounded
by vascular fibrous septa, which were consistent with the morphological characteristics of paraganglioma (Zellballen pattern) (Original magnification
x200). Immunohistochemical stains showed the tumor cells were negative for glial fibrillary acidic protein (B) and S100 protein (C), but strongly
positive for synaptophysin (D), microtubule-associated protein 2 (E), and chromogranin A (F). Additionally, the tumor showed no immunoreactivity
against epithelial membrane antigen (G) or cytokeratin (H). The Ki-67 proliferation index was <5% (l).

FIGURE 5

Postoperative and follow-up computed tomography examinations. (A) Postoperative computed tomography confirmed the tumor was subtotally
removed, and the tumor cavity was filled with hemostatic material (arrowhead). (B) Repeated computed tomography showed ventricle dilation with
interstitial edema. (C) Computed tomography showed a ventriculoperitoneal shunting was performed. (D) A week postoperatively, computed
tomography showed the ventricles shrank. (E, F) Eight months postoperatively, cranial CT showed no recurrence of the tumor residue and the
hemostatic material had been absorbed (E), and the hydrocephalus had been relieved (F).

Frontiers in Oncology 05 frontiersin.org


https://doi.org/10.3389/fonc.2023.1090615
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Wang et al. 10.3389/fonc.2023.1090615

TABLE 1 Demographic and clinical features of paragangliomas in the sellar region.

Authors/year Gender Onset Symptoms Duration = Treatment Follow-up Outcome
period
Ho et al./1982 (7) 1 Male 65 Headache and VD N.A. Surgery and RT 4 months Stable
Steel et al./1993 (8) 2 Female 44 Headache 3 years Surgery and RT 1 year Stable
3 Female 41 Headache, nausea and N.A. Surgery and RT 1 year Stable
vomiting (50Gy)
Scheithauer et al./1996 = 4 Male 14 Headache 3 months Surgery and RT 7 years Recurrence
) (45 Gy/28
fractions)
Noble et al./1997 (10) 5 Male 71 VD N.A. Surgery N.A. N.A.
6 Male 14 headache N.A. Surgery N.A. N.A.
Mokry et al./1998 (11) 7 Female 76 VD 6 months Surgery N.A. N.A.
Del Basso De Caro 8 Male 84 MD 2 months Surgery 1 year Stable
et al./
1998 (12)
Sambaziotis et al./ 9 Male 54 VD N.A. Surgery N.A. N.A.
1999 (13)
Salame et al./2001 10 Female 48 Headache and VD N.A. Surgery N.A. N.A.
(14)
Laquis et al./2001 (15) 11 Female 15 Headache, exophthalmos N.A. Surgery and RT N.A. N.A.
and VD
Hertel et al./2003 (16) 12 Female 51 Headache and facioplegia N.A. Surgery and RT 3 months Stable
Arkha et al./2003 (17) 13 Female 58 VD and exophthalmos N.A. Surgery N.A. N.A.
Riopel et al./2004 (18) 14 Male 66 Headache and VD N.A. Surgery N.A. N.A.
Zorlu et al./2005 (19) 15 Male 37 VD 1 year Surgery 20 months Tumor shrinkage
Naggara et al./2005 16 Male 47 MD and VD N.A. Surgery N.A. N.A.
(20)
Boari et al./2006 (21) 17 Male 52 Headache N.A. Surgery 3 years Stable
Peltier et al./2007 (22) 18 Female 51 Headache, VD and N.A. Surgery and RT N.A. N.A.
oculomotor palsy (45Gy)
Sinha et al./2008 (23) 19 Male 18 Headache and VD 2 months Surgery and RT 4 months Metastasis
Ozum et al./2008 (24) 20 Male 70 Headache N.A. Surgery and RT N.A. N.A.
(50Gy)
Lu et al./2009 (25) 21 Male 81 Headache and VD 3 weeks Surgery 4 months Death
Haresh et al./2009 22 Male 17 Headache and VD 2 months Surgery and RT 4 months Metastasis
(26) (50 Gy/25
fractions)
Albert et al./2011 (27) 23 Male 63 Exophthalmos 5 years Surgery and RT 6 weeks Stable
Do Nascimento et al./ 24 Female 33 Headache and VD N.A. Surgery N.A. N.A.
2012 (28)
Chaudhry et al./2013 25 Male 44 Headache and VD 1 year Surgery 20 months Tumor shrinkage
(29)
Karlekar et al./2018 26 Male 19 VD N.A. Surgery and RT 1 year Stable
(30)
Lyne et al./2019 (31) 27 Female 73 Headache and VD N.A. Surgery 6 months Stable
Tan et al./2019 (32) 28 Female 40 VD and headache 1 month Surgery and RT 8 months Recurrence
(50 Gy/28
fractions)

(Continued)
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TABLE 1 Continued

Authors/year Gender Onset Symptoms Duration = Treatment Follow-up Outcome
period
29 Female 59 SIADH N.A. Surgery 3 months Stable
Schueth et al./2020 30 Male 81 VD and MD 2 years Surgery 2.5 years Stable
(33)
Vasoya et al./2020 31 Male 13 Headache and VD 6 months Surgery and RT 4 years Tumor shrinkage
(34) (50 Gy,25
fractions)
32 Male 20 VD 3 months Surgery and RT 8 months Tumor shrinkage
(40 Gy,20
fractions)
Stojanoski et al./2021 33 Male 31 Headache and nausea 2 months Surgery and RT 10 years Recurrence and
(35) (48 Gy,24 metastasis
fractions)
Ghaisas et al./2022 34 Male 20 Headache and VD 2 years Surgery and RT 3 years Tumor shrinkage
(36) (40 Gy/20
fractions)
Present Case 35 Female 70 Headache and VD 3 years Surgery 8 months Stable

VD, visual deficit; MD, mental disorder; SIADH, syndrome of inappropriate antidiuretic hormone secretion; N.A., not available; RT, radiation therapy.

TABLE 2 Radiological characteristics of paragangliomas in the sellar region.

Authors/ T1- T2- Gd-DTPA  Involvement Bone
year . weighted weighted . . Destruction
imaging imaging Cgvernous Interr!al Optic The T.hlrd
Sinus Carotid Pathway @ Ventricle
Artery
Ho et al./1982 1 N.A. N.A. N.A. Right N.A. N.A. N.A. N.A.
Steel et al./1993 | 2 Isointense N.A. Enhancement | Left Encasement N.A. N.A. N.A.
3 N.A. N.A. Enhancement = Bilateral Encasement N.A. N.A. N.A.
Scheithauer et 4 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
al/1996
Noble et al./ 5 Isointense Hyperintense Enhancement = Bilateral Encasement Yes Yes Yes
1997
6 N.A. N.A. Enhancement = Right Encasement Yes No N.A.
Mokry et al./ 7 Isointense Hyperintense Enhancement = No No Yes No No
1998
Del Basso De 8 N.A. N.A. N.A. Left N.A. N.A. Yes N.A.

Caro et al./1998

Sambaziotis 9 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
et al./1999
Salame et al./ 10 Isointense Hyperintense Enhancement | Left Encasement Yes Yes No
2001
Laquis et al./ 11 N.A. N.A. Enhancement | Bilateral Encasement Yes No Yes
2001
Hertel et al./ 12 Isointense Hyperintense Enhancement | Bilateral Involvement Yes Yes Yes
2003
Arkha et al./ 13 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
2003
Riopel et al./ 14 Isointense N.A. Enhancement = No No No No Yes
2004

(Continued)
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TABLE 2 Continued

10.3389/fonc.2023.1090615

Authors/ T1- T2- Gd-DTPA  Involvement Bone
year weighted weighted . . Destruction
imaging imaging Cavernous | Internal Optic The Third
Sinus Carotid Pathway Ventricle
Artery

Zorlu et al./ 15 N.A. N.A. Enhancement = N.A. N.A. N.A. N.A. N.A.
2005
Naggara et al./ 16 Isointense Hyperintense Enhancement = No No Yes Yes No
2005
Boari et al./ 17 N.A. N.A. Enhancement = No No Yes No No
2006
Peltier et al./ 18 N.A. N.A. Enhancement | Left Encasement N.A. N.A. N.A.
2007
Sinha et al,, 19 N.A. N.A. Enhancement = N.A. N.A. No No No
2008
Ozum et al./ 20 N.A. N.A. N.A. Bilateral Encasement No No Yes
2008
Lu et al./2009 21 N.A. Hyperintense Enhancement = Right Encasement Yes Yes No
Haresh et al./ 22 Isointense Hyperintense Enhancement = Bilateral Encasement Yes Yes No
2009
Albert et al./ 23 N.A. Hyperintense N.A. Left Encasement N.A. N.A. N.A.
2011
Do Nascimento = 24 N.A. N.A. Enhancement | Bilateral Encasement Yes Yes No
et al./2012
Chaudhry 25 Isointense Hyperintense Enhancement | Bilateral Encasement Yes No Yes
et al./2013
Karlekar et al./ 26 N.A. N.A. Enhancement = N.A. N.A. Yes Yes No
2018
Lyne et al./2019 = 27 N.A. N.A. N.A. Bilateral Encasement Yes No Yes
Tan et al./2019 28 N.A. N.A. Enhancement = Right Encasement Yes No No

29 N.A. N.A. Enhancement | Bilateral Encasement Yes No No
Schueth et al./ 30 N.A. Hyperintense N.A. No No No No No
2020
Vasoya et al./ 31 N.A. N.A. Enhancement = Bilateral Encasement Yes Yes No
2020

32 N.A. N.A. Enhancement = Bilateral Encasement Yes Yes No
Stojanoski 33 Isointense Hyperintense Enhancement = Bilateral Encasement No No No
et al./2021
Ghaisas et al./ 34 N.A. N.A. Enhancement = N.A. N.A. Yes Yes No
2022
Present Case 35 Isointense Heterogeneous | Enhancement | Right Encasement Yes Yes No

N.A., not available.

Preoperative diagnosis of sellar paragangliomas is extremely
challenging, and differential diagnoses mainly include pituitary
adenomas, meningiomas, craniopharyngiomas, germinomas, and
Rathke cleft cysts. In most cases, sellar paragangliomas tend to be
misdiagnosed as nonfunctional pituitary adenomas. The
following potential characteristics may assist the diagnosis: 1)
despite the giant size of the tumor, the patient’s endocrinal
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functions are usually normal; 2) just like the “salt and pepper”
appearance on T2-weighted imaging that is frequently seen in
peripheral paragangliomas, the high vascularization leads to
heterogeneous intensity on T2-weighted imaging in sellar
paragangliomas. Some scholars also proposed that functional
imaging, such as "SE-DOPA positron emission tomography,
may help confirm the neuroendocrine nature of tumors with
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high specificity (37, 38). Moreover, the imaging also shows
additional advantages in diagnosing multifocality (co-existing
paragangliomas in the rest of the body) and/or distant
metastases (38, 39).

The most common symptom, visual deterioration, is caused by
the tumor compression to the optic chiasma, and thus surgical
resection of the tumor is the most effective treatment. The optional
surgical strategies include the subfrontal approach, the
transpterional approach, and transnasal-sphenoidal operations. In
some cases, sellar paragangliomas are highly vascularized, and
preoperative angiography may provide essential information for
the identification of tumor blood supply. When a definitive
supplying artery can be identified, preoperative endovascular
embolization may significantly reduce the risk of intraoperative
bleeding. In our case, the tumor was moderately enhanced after the
administration of contrast medium and computed tomographic
angiography showed no vascular aberrance, and thus endovascular
embolization was not performed. Sellar paragangliomas are usually
lobulated, and the cavernous sinus and internal carotid artery are
always involved; therefore, intraoperative complete resection of the
tumor may be extraordinarily difficult. For controlling the tumor
residue, postoperative radiotherapy showed potential efficacies.
Chemotherapy has not yet been reported for sellar paragangliomas.

The surgical outcomes of sellar paragangliomas varied
distinctly. In most cases, surgery with or without radiation
therapy leads to residual stability or even tumor shrinkage.
Metastasis can also occur in a few cases, and close follow-up
is indispensable.

Conclusions

Paragangliomas occurring in the sellar region are rare, and
preoperative differential diagnosis is difficult. Complete surgical
resection of the tumor is usually impracticable, and postoperative
adjuvant radiotherapy can be considered for the tumor residue. In-
situ recurrence and metastasis have been reported in the literature,
and close follow-up should be highlighted.
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