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Paragangliomas of the Sellar Region: 
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TWO CASES OF paraganglioma arlSmg from the parasellar region 
are presented. Both occurred in middle-aged women who sought treat­
ment of headaches but who had no endocrinological dysfunction; one 
case was associated with ophthalmoplegia from cavernous sinus involve­
ment. Diagnosis in both cases was confirmed by typical histological ap­
pearance and cytochemical demonstration of immunoreactive chromo­
granin in tumor cells. The pathological features and possible pathogenesis 
of parasellar paragangliomas are discussed. (Neurosurgery 32:844-847, 
1993) 
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Paragangliomas are tumors of cells de­
rived from neural crest origin and in­

clude neoplasms of the adrenal medulla 
and paraganglia (12, 17). They occur at 
multiple locations within the body; tu­
mors of the carotid body and glomus jug­
ular account for more than 80% of extra­
adrenal cases (9). Other reported sites in 
the head and neck have included the or­
bit, larynx, thyroid, vagus nerve, para­
nasal sinus, and nasal cavity (2, 3, 5, 9, 
11, 12, 17, 18). Some paragangliomas 
have been reported in regions of the 
body where paraganglionic tissue is not 
normally located, e.g., cauda equina (14), 
duodenum, and pineal region (15). 

Paraganglionic cells have not been 
demonstrated in the pituitary gland or 
adjacent structures (1). Paragangliomas 
arising from the pituitary region are very 
rare lesions, with only two previous 
cases described in the literature (1, 4); 
one arose within the pituitary fossa, and 
one arose from the lateral wall of the 
ca\,ernOl:S sinus. "iVe report \'\'0 further 
cases of paragangliomas arising from the 
parasellar region. 

PATIENT 1 

A 44-year-old white woman sought 
treatment at the University of Washing­
ton Medical Center in February 1991 of 
an increase in the frequency of long­
standing migraine-like headaches. The 
headaches were intermittent for 3 years 
and typically involved the left hemicra­
nium. She had normal menses with no 
symptoms of endocrine or visual dys­
function. Physical and neurological ex­
aminations revealed nothing abnormal, 
including a normal visual field examina­
tion. Magnetic resonance imaging (MRI) 
demonstrated a lobulated lesion arising 
from the pituitary fossa that was isoin­
tense to brain on Tl sequence and uni­
formly contrast enhancing with gadolin­
ium-GPT A. The mass filled the pituitary 
fossa, projecting laterally into the left 
cavernous sinus with encasement of the 
left carotid artery, inferiorly into the 
sphenoid bone, and superiorly into the 
left mesial temporal lobe. It did not ap­
pe::n to involve the clivus (Eg. 1). Ce~e­
bral angiography including the external 
carotid arterieS demonstrated no tumor 
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blush. Preoperative endocrine studies in­
cluding prolactin, growth hormone, fol­
licle-stimulating hormone (FSH), lutein­
izing hormone, adrenocorticotropic hor­
mone (ACTH), and thyroid function tests 
were all within normal limits. 

A transseptal, transsphenoidal ap­
proach to the lesion was performed. 
Upon entering the sphenoid sinus, a soft 
white to slightly pink encapsulated tu­
mor was encountered that had eroded 
through the floor of the pituitary fossa on 
the left and appeared to arise from the 
region of the cavernous sinus laterally. A 
normal-appearing pituitary gland was 
visualized in the superior portion of the 
sella after subtotal resection of the mass. 
The patient made an uncomplicated re­
covery with normal postoperative endo­
crine function. 

A histological examination demon­
strated a tumor composed of round to 
oval cells with a tendency to form nests 
or lobules, commonly designated Zell­
ballen (Fig. 2). The cells had centrally 
located nuclei of moderate to marked 
pleomorphism in abundant granular 
eosinophilic cytoplasm. No mitotic fig­
ures were observed. In areas, the nests 
were separated by vascular connective 
tissue septa. Immunocytochemistry re­
vealed strong positivity for immunore­
active chromogranin (Fig. 3). Staining 
for cytokeratins, pituitary hormones 
(prolactin, ACTH, FSH, and growth 
hormone) and 5-100 protein were neg­
ative. 

On electron microscopy, large num­
bers of dense core granules ranging in 
diameter from 100 to 200 nm were visible 
in cytoplasm, which contained minimal 
smooth endoplasmic reticulum and scat­
tered mitochondria. The morphological 
features of the cell combined with the 
immunocytochemical characteristics 
confirmed the histological diagnosis of 
paraganglioma (7, 9). 

The patient was treated with radiation 
therapy consisting of 4jOO cGy in 25 frac­
tions. She remains stable 12 months after 
the procedure with some diminution in 
the f::-eSUe:1C)' of her he~cJches. Fol­
low-up MRI scans demonstrate no pro­
gression of tumor size. 
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FIGURE 1. Patient 1. left, sagittal MRI scan with Gd-GTPA enhancement dem­
onstrating the lesion filling the pituitary fossa, with significant suprasellar exten­
sion. Right, coronal MRI scan with Gd-GTPA showing the pituitary fossa filled 
with tumor with extension laterally to encase the carotid artery and inferiorly 
eroding into the sphenoid bone. 

FIGURE 2. Photomicrograph of a tu­
mor specimen from Patient 1 demon­
strating round to oval cells with cen­
trally located nucletand scant 
cytoplasm in a lobulated or nest (zell­
ballen) arrangementfiarge arrows), 
with surrounding v~cular connective 
tissue septae (small~rJ'ows) (hematox­
ylin and eosin, X310). 

PATIENT 2 

A 41-year-old white woman sought 
treatment after two episodes of left pu­
pillary dilation and ptosis associated 
with global headaches, nausea, and 
vomiting. She had no diplopia or de­
creased visual acuity and had no symp­
toms of endocrinological dysfunction. At 
the time of admission, the physical ex­
amination was normal, including formal 
visual field testing. An endocrinological 
profile revealed nothing abnormal, in­
cluding normal prolactin, growth hor­
mone, FSH, luteinizing hormone, 
ACTH, and thyroid-stimulating hor­
mone tests. 

FIGURE 3. Photomicrograph of the 
immunohistochemistry of the tumor 
specimen from Patient 1, displaying 
strong immunoreactivity for cytoplas­
mic chromagranin (magnification, 
X310). 

MRI with Gd-GTPA demonstrated a 
large, uniformly contrast-enhancing le­
sion arising from the region of the sella. 
The lesion encased both carotid arteries, 
extending laterally to compress the left 
mesial temporal lobe, posteriorly to com­
press the left cerebral peduncle, and in-

. feriorly to the left foramen ovale (Fig. 4). 
Cerebral angiography demonstrated no 
abnormal vascularity. 

A left frontotemporal craniotomy was 
performed to expose the tumor. A soft 
pinkish-white tumor arising from within 
the cavernous sinus was encountered 
that bled readily upon incision. After the 
tumor was removed from around the 3rd, 
4th, and 6th cranial nerves, subtotal re­
section of the tumor was performed with 
residual tumor left within the sinus and 
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attached to the tei-,tcrii.llTL 
A histological examination revealed a 

neoplasm composed of round to polyhe­
dral cells with extensive granular cyto­
plasm, arranged in sheets with occa­
sional tendency to nest. The cell nuclei 
showed mild to moderate pleomorphism 
and hyperchromasia. No areas of necro­
sis and no mitotic figures were seen. 
There was a prominent vascular capillary 
network throughout the tumor. Electron 
microscopy demonstrated polyhedral 
cells, with cytoplasm containing neuro­
secretory granules about 100 to 200 nm 
in diameter (Fig. 5). Moderate numbers 
of mitochondria and variable amounts of 
smooth endoplasmic reticulum were 
seen. 

Immunocytochemical staining re­
vealed immunoreactive chromogranin 
with scattered associated cells staining 
positive for S-l 00 protein. The neoplasm 
stained negative for cytokeratins, glial 
fibrillary acidic protein, and epithelial 
specific antigen. Immunohistochemistry 
for pituitary hormones (FSH, luteinizing 
hormone, ACTH, prolactin, and growth 
hormone) showed no reactivity. 

Postoperatively, the patient experi­
enced transient 3rd and 6th nerve paresis 
that resolved 6 weeks after the surgery. 
She underwent adjunctive radiotherapy 
of 5000 cGy over 30 days. Follow-up 
MRI scanning at 12 months demon­
strated stable tumor size. 

DISCUSSION 

Extra-adrenal paragangliomas arise 
from elements of the dispersed neuroen­
docrine system (Le., paraganglia), which 
are derived from neural crest progenitor 
cells (8). They occur most often in the 
head and neck region, with the vast ma­
jority occurring at the sites of the carotid 
body, the temporal bone, and the vagal 
body (5, 18). Other reported locations in 
the head and neck regions have included 
the larynx, trachea, orbit, nasal cavity, 
maxillary sinus, and thyroid and along 
the course of the vagus nerve (2, 5,12,17, 
18). Two previous cases of parasellar 
paraganglioma have been reported. Bil­
bao et al. (1) described a 37-year-old man 
with long-standing hypopituitarism who 
was found to have a paraganglioma aris-
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FIGURE 4. Patient2~,Left, coronal MRI scan with Gd-GTPA showing the lesion 
filling the pituitary iQ~sa, with encasement of both carotid arteries and exten­
sion into the left mesial temporal lobe. Right, sagittal MRI scan with Gd-GTPA 
demonstrating suprasellar extension of the tumor compressing the left cerebral 
peduncle. 

FIGURE 5. Electron micrograph of the 
tumor from Patient 2, revealing a 
polyhedral cell containing minimal 
smooth endoplasmic reticulum (large 
arrows) and scattered mitochondria 
with large numbers of dense core cy­
toplasmic granules (small arrows), 100 
to 200 nm in diameter (magnification, 
X4400). 

ing from the pituitary fossa. The patient 
was treated by transsphenoidal resection 
and hormone replacement. The second 
case involved a 65-year-old man with 
facial pain and diplopia with a paragan­
glioma arising from the right cavernous 
sinus (4). This lesion was treated by sub­
total resection via craniotomy and sub­
sequent radiotherapy. One case of a 

paraganglioma originating from within 
the middle cranial fossa has been report­
ed: a 63-year-old man with a tumor aris­
ing from the petrous ridge (10). 

The origin of extra-adrenal paragan­
gliomas remains obscure. Their occur­
rence in multiple sites in the head and 
neck suggests a widespread distribution 
of the specialized chemoreceptor cells. 
However, the distribution and role of 
cells derived from the neural crest out­
side of the carotid and aortic bodies are 
poorly understood (18). The paragan­
glion system is considerably more exten­
sive in the fetus and neonate (4), and this 
may explain why paragangliomas have 
been found in areas that do not normally 
contain paraganglionic cells in the adult, 
such as the duodenum, small bowel, kid­
ney, cauda equina, and pineal region (1, 
14, 15). 

Paraganglionic cells have not been 
demonstrated in the pituitary gland or in 
adjacent structures (1). Bilbao et al. (1) 
postulated that neural crest tissue may be 
involved with the development of the 
normal pituitary and that a nest of 
paraganglionic tissue may have been in­
cluded in or around the developing ad­
enohypophysis. This would be appropri­
ate for a tumor arising from within the 
pi tui tary fossa itself. 

The second proposed mechanism for 
the origin of such tumors involves ab-
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normal migration in the fetus or neonate. 
Small aggregates of paraganglion cells 
have been found along the course of the 
tympanic branch of the glossopharyn-. 
geal nerve within the petrous bone (4,16, 
17). It is possible that aberrant migration 
of these cells along branches of the tym­
panic or ciliary nerves to within or close 
to the cavernous sinus may occur. Ho et 
al. (4) suggested this mechanism to ex­
plain their reported case, and this would 
seem a likely pathogenesis for our cases 
where the tumor appears to arise from 
the cavernous sinus structures rather 
than from within the pituitary gland 
itself. The rare reported occurrences of 
lesions in the orbit, nasopharynx, max­
illary sinus:...,~nd larynx suggest a wide­
spread djstr!~tion of specialized neural 
crest cellswltpin proximity of the pitu­
itary fossa and may represent similar ex­
amples of tU!l!-0r pathogenesis. 

Paragangliomas are characterized by 
the presence of two cell types, classically 
arranged into lobules or "Zellballen." 
The predominant cell type is the chief 
cell, which is round to oval in shape with 
abundant eosinophilic granular cyto­
plasm. Typically, the cells stain posi­
tively for chromogranin and neurosecre­
tory granules are found in the cytoplasm 
on electron microscopy. The second cell 
type is the sustenacular or supporting 
cell. These resemble vascular pericytes 
and stain positively for 5-100 protein. 
The loss of the normal paraganglionic 
architecture in paragangliomas of the 
head and neck has been associated with 
more aggressive or malignant behavior 
(11). In neither of our cases was the typ­
ical Zellballen conspicuous, with both tu­
mors showing only a mild tendency to 
form nests. 

In our first patient, no sustenacular 
cells were visible either by light micros­
copy or by immunocytochemical stain­
ing with 5-100 protein. In our second 
patient, scattered sustenacular cells were 
seen but are not prominent within the 
neoplasm. The paucity or absence of sus­
tenacular cells in paraganglionic neo­
plasms has also been demonstrated to be 
an indicator of aggressive or malignant 
behavior (8, 9, 13). In both of our pa­
tients, pleomorphism of the cell nuclei 
was evident, more noticeably in our first 
oatient, in whom sustenacular cells ",ere 
~bsent. Although necrosis and mitotic 
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standard light microscopy indicators of 
rl1aIignarlcy a~e in geLEral not 2.F?licable 
to paragangliomas (8). No mention is 
made of the presence or absence of sus­
tenacular cells in either of the two pre­
viously reported cases, nor is long-term 
follow-up provided. It is possible that 
these lesions may represent a more ag­
gressive type of paraganglionic neo­
plasm, similar to paragangliomas of the 
orbit and larynx, which tend to be more 
locally invasive and have a higher rate of 
regional or distant metastases (2, 17). 
Paragangliomas are typically slow­
growing tumors (12, 15), and longer fol­
low-up of our cases will be necessary to 
demonstrate whether this is the case. 

With most paragangliomas of the head 
and neck, surgical excision is advocated 
as the treatment of choice, with adjunc­
tive radiotherapy for cases of subtotal re­
section (6,12,17). Because of the incom­
plete resection in both cases reported 
here and the favorable response to radi­
ation for other paragangliomas of the 
head and neck, we treated both cases 
with adjunctive radiotherapy after the 
surgery. 
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COMMENT 

The authors have made an important 
contribution to the sizable literature con­
cerning tumors of the sellar and parasel­
lar regions. Neoplasms in these regions 
provide a large differential diagnosis, 
and these two documented cases solidify 
the recognition of a paraganglioma as 
part of this differential diagnOSiS. Given 
the considerable similarity pathologi­
cally between this tumor and the stan­
dard pituitary adenoma, one must be 
very careful in identifying a true 
paraganglioma. 
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