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Case Report
A 45-year-old man with decreased binocular vision and sexual 

dysfunction for about one year was presented to our hospital on 
March 13, 2019. He had no history of eye diseases and reproductive 
system disease during the past. Physical examination showed that the 
visual acuity of eyes was 0.2 and the diameter of pupils was 2mm. 
The endocrine examination is shown in table 1, indicating that 
anterior pituitary function is significantly decreased. Figure 1 shows 
preoperative and postoperative enhanced magnetic resonance images 
(MRI) and endoscopy images during surgery. The preoperative 
sagittal and axial contrast-enhanced MRI show that there is a mass 
like abnormal signal in the sellar region, with obvious homogeneous 
enhancement, which is closely related to the left cavernous sinus, as 
shown in figures 1A, and 1B. Combined with preoperative hormone 
examination and enhanced MRI, the tumor was initially considered as 
germ cell tumor. Considering the location of the tumor, the relationship 
between blood vessels and nerves, and minimizing the trauma, we 
adopted endoscopic (Karl Storz; Germany) transsphenoidal approach 
to remove the tumor.

During the operation, the patient was intubated from endotracheal 
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Abstract
Background: Hemangiopericytomas (HPCs) with aggressive behavior are rare in the central nervous system and extremely rare in the sellar region. 
Here we presented a clinical case of HPC in sellar region.

Case presentation: The patient was a 45-year-old man with decreased binocular vision and sexual dysfunction for about one year. The preoperative 
hormone examination indicated that the anterior pituitary function was decreased. Enhanced magnetic resonance images showed that there were 
clump like abnormal signals in the sellar region, showing obvious homogeneous enhancement. The mass was totally resected through an endoscopic 
transsphenoidal approach by adopting the surgical strategy of complete peripheral separation and histopathology revealed HPC, world health 
organization grade II. After tumor resection, the visual acuity was improved, but the pituitary function was low and appropriate hormones were 
supplemented.

Conclusion: This is the first report of total resection of HPC in sellar region by complete peripheral separation method, which can reduce bleeding 
and achieve total resection. Because intracranial HPC appears invasion, recurrence and distant metastasis, total surgical resection is especially 
necessary. In addition, the preoperative diagnosis of intracranial HPC is relatively difficult. Therefore, the possibility of HPC may be considered when 
the lesions in sellar region are obviously enhanced and accompanied by anterior pituitary dysfunction.
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Introduction
Since the epithelioid cells of the glomus tumor are derived from 

zimmermann pericytes, Stout AP, et al. first proposed the concept 
of hemangiopericytoma (HPC) to distinguish it from the simple 
capillary hemangioma in 1942 [1]. HPC is an uncommon tumor 
with aggressive behavior, which usually appears in limbs, lung, 
abdominal cavity, pelvic cavity, etc. It rarely appears in the central 
nervous system. Intracranial HPC is derived from zimmerman 
pericytes of capillary wall in meningeal stroma, which is spindle 
cells arranged close to capillary reticular fibrous membrane and 
a variant smooth muscle cell. The locations of intracanial HPC 
appears near the dura mater or venous sinus, such as skull base, 
sagittal sinus or cerebral falx, tentorium of cerebellum, etc. The 
appearance of intracranial HPC in sellar region is extremely rare, 
and only 13 cases of sellar HPC have been reported. In this paper, 
we reported a clinical case of intracranial HPC in sellar region, 
which is the fourteenth case of sellar HPC and we preformed 
this surgery through endoscopic transsphenoidal approach. The 
strategy of transsphenoidal approach was not usually used in sellar 
HPC previously.

https://www.sciforschenonline.org
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Figure 1: Preoperative and postoperative MRI and endoscopy images during surgery. A). Preoperative sagittal contrast-enhanced MRI showing 
the tumor in the sellar region. B). Preoperative axial contrast-enhanced MRI showing the tumor in the sellar region, invading the left cavernous 
sinus. C). Intraoperative view of the tumor (arrow direction). D). endoscopy images showing the left cavernous sinus (arrow direction) after 
complete resection. E and F). Postoperative MRI showing complete tumor resection.

 

Endocrine Examination Reference value Preoperative value Postoperative value after 2 months

Gonadal axis

PRL 2.64-13.13ng/ml 17.11ng/ml 13.60ng/ml

FSH 1.27-19.26mIU/ml 0mIU/ml 4.65mIU/ml

LH 1.24-8.62mIU/ml 0mIU/ml 1.98mIU/ml

E2 20-75pg/ml 0pg/ml 3.60pg/ml

T 1.75-7.81ng/ml 0ng/ml 0.47ng/ml

P 0.1-0.84ng/ml 0.03ng/ml 0.1ng/ml

Thyroid axis

T3 1.3-3.1nmol/l 1.43nmol/l 1.63nmol/l

T4 66-181nmol/l 50.55nmol/l 105.60nmol/l

FT3 3.1-6.8pmol/l 3.33pmol/l 4.17pmol/l

FT4 12-22pmol/l 6.45pmol/l 13.91pmol/l

TSH 0.27-4.20uIU/ml 0.476uIU/ml 0.162uIU/ml

GH 0.55-4.74ng/ml 0.07ng/ml 0.17ng/ml

Adrenal axis
COR 181.86-716.3nmol/l 33.04nmol/l 266.69nmol/l

ACTH 5-60pg/ml 3.53pg/ml 7.16pg/ml

Table 1: The endocrine examination of this case.

PRL: Prolactin; FSH: Follicle Stimulating Hormone; LH: Luteinizing Hormone; E2: Estradiol; T: Testosterone; P: Progesterone; T3: Triiodothyronine; 
T4: Thyroxine; FT3: Free Triiodothyronine; FT4: Free Thyroxine; TSH: Thyroid-Stimulating Hormone; GH: Growth Hormone; COR: Cortisol; ACTH: 
Adrenocorticotropic Hormone.
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intubation, general anesthesia, supine position. According to the 
preoperative MRI, the left nostril endoscopic transsphenoidal 
approach was selected to remove the tumor. Under the guidance of 
endoscopy, the opening diameter in sphenoid sinus was about 1cm 
through the middle turbinate and septum, the septum of the sphenoid 
sinus was removed, the opening diameter in the sellar floor was about 
2cm. After cutting the dura, we can see the tumor shown in figure 1C 
(arrow direction), which was yellow white, brittle, rich in blood supply, 
clear boundary, and obvious adhesion with the left cavernous sinus. 
Due to uncertainty of tumor type, the biopsy was taken and sent for 
freezing, indicating pituitary tumor. Generally, pituitary adenomas are 
considered to originate from tumors of anterior pituitary gland, most 
of which are benign tumors and grow slowly. For the treatment of this 
kind of tumor, sometimes the tumor cannot be completely resected 
to protect pituitary function, and it will not affect the prognosis. 
However, there are some features of pituitary adenoma not consistent 
with this tumor, which arouses our high vigilance. Considering the 
possibility of other malignant tumors, the tumor was totally resected 
by adopting a complete peripheral separation strategy, which can be 
proved by the images during surgery and postoperative MRI shown 
in figures 1D, 1E, and 1F. After tumor resection, the pituitary gland 
was located on the left side and no residual tumor was found in the 
sellar region. Moreover, the tumor near the left cavernous sinus was 
also totally removed and the left cavernous sinus was clearly visible 
and shown as figure 1D (arrow direction). Finally, the remaining space 
was filled with gelatin sponge, and multilayer artificial dura were used 
to repair the sellar floor and prevent cerebrospinal fluid leakage. After 
tumor resection, the visual acuity was improved, while the pituitary 
hormones were relatively low and supplemented. After 2 months, 
endocrine examination showed that hormones increased and sexual 
function partially recovered.

To further clarify the diagnosis, the tumor tissues were examined 
by microscopy and immunohistochemistry. According to hematoxylin 
and eosin stain in figure 2A, the tumor cells were oval and arranged 
around the dilated thin-walled blood vessels. The results of 
immunohistochemistry indicated that tumor tissue were positive for 
Bcl-2 (Figure 2B), CD99 (Figure 2C), CD34 (Figure 2D), STAT-6 
(Figure 2E), S-100 (Figure 2F), and vimentin (Figure 2G), while tumor 
tissue presented negative reaction to EMA, CK, CgA, Syn, GFAP, and 
TTF1. Ki-67 value reached 8%. The above pathological results features 
met the diagnosis for HPC, world health organization (WHO) grade 
II, with reference to WHO 2016 [2]. Postoperative radiotherapy was 
accepted and there was no recurrence after 29 months.

Discussion
HPC is common in the body’s soft tissue and rare in the central 

nervous system, accounting for less than 1% of all primary intracranial 
tumors [3]. In 1954, Begg and Garret reported the first case of primary 
intracranial HPC in the central left parietal area [4]. Jääskeläinen J, et 
al. summarized 21 cases with intracranial HPC treated between 1953 
and 1983 in Helsinki University Central Hospital [5]. The specific 
locations of these tumors were in the following regions: parasagittal 
frontal (1 case), parasagittal parietal (2 cases), parasagittal occipital (4 
cases), falcial frontal (2 cases), falcial parietal (3 cases), falcial occipital 
(2 cases), tentorial occipital (3 cases), olfactory (1 case), middle fossa (2 
cases), and pontine angle (1 case) [5]. Meanwhile, 44 cases and 17 cases 
of intracranial HPC were reported in the mayo clinic (1938~1987) and 
Hospital de la Timone Adultes (1965~1999), respectively, including 3 
cases in sellar and super sellar [6,7]. Fountas KN, et al. reported 11 
cases of intracranial HPC from 1993 to 2003, and there was no case 
in sellar region [8]. Wu W, et al. presented 23 cases of intracranial 
HPC treated in Jinling Hospital (1984~2005), of which 3 cases were 
in sellar and suprasellar [9]. Zeng LC, et al. presented 58 cases of 
intracranial HPC treated in Tongji Hospital, Guanggu Hospital, and 
Caidian Hospital (2002~2012), including only one case in sellar [10]. 
Recently, Yamaki VN, et al. showed several cases about intracranial 
HPC, such as a 31-year-old male with a left parieto-occipital extra-
axial HPC, a 62-year-old female with a left frontoparietal parafalcine 
HPC, a 57-year-old male with a right frontal on the convexity HPC 
[11]. In addition, there were some cases of intracranial HPC occurring 
in the third ventricle, the body of the lateral ventricle, the frontal horn 
of the lateral ventricle, the fourth ventricle, etc. [12-15]. Based on the 
above literature, it can be seen that intracranial HPC in sellar region 
is particularly rare.

Through literature search for keywords of “hemangiopericytoma” 
and “sellar”, we found 13 detailed cases of HPC in sellar region shown 
in table 2. The details of these cases, including the patient’s gender 
and age, tumor location and size, surgical approach, tumor resection, 
follow-up, etc. are shown in table 2. Including our case, there were 6 
females and 8 males. The patient’s age at diagnosis ranged from 18 to 69, 
with an average age of 42 and a median age of 44. The average/median 
age of female and male were about 46/47 and 40/44, respectively. In 
these cases, sellar HPC often involved cavernous sinus and sphenoid 
sinus, and some also presented the characteristics of compressing optic 
nerve and ventricle. Hence, the common clinical symptoms presented 
headache, decreased vision, etc. The maximum HPC size of these cases 

Figure 2: Portable chest radiograph demonstrating a left-sided tension pneumothorax, with mediastinal shift and consolidation throughout the 
right lung.
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No. Age/Sex Location/Size Approach of surgery Tumor 
characteristics

Degree of 
resection Follow-up Reference

1 59/F
Sellar, suprasellar 

and sphenoid sinus 
extension/-

Transsphenoidal Firm, granular, 
yellow-white Totally - Mangiardi JR, et 

al. 1983 [16]

2 35/F
Suprasellar, 

copressing the 
third ventricle/-

Craniotomy Reddish-brown Totally - Yokota M, et al. 
1985 [17]

3 18/M
Sellar, suprasellar 

and parasellar 
extension/-

Craniotomy+craniotomy*
+craniotomy*+transsphenoidal* - Partially+totally Recurrence after about 

3 years+radiotherapy

Kumar PP, et al. 
1987 [18]

Kumar PP, et al. 
1988 [19]

4 35/F Sellar, suprasellar 
extension/- Transsphenoidal

Soft, pale, 
vascular, 
bleeding

- Radiotherapy+residual 
tumor after 1 year

Morrison DA, et 
al. 1997 [20]

5 44/M
Sellar, parasellar 

and sphenoid sinus 
extension /-

- - - Spontaneous necrosis of 
tumor after 6 months

Gharbi A, et al. 
2001 [21]

6 60/F Sellar/- Transsphenoidal + craniotomy - No** + partially
Radiotherapy + no 
recurrence after 20 

months

Kanda Y, et al. 
2001 [22]

7 44/M
Sellar, suprasellar 

extension/3.0 × 2.5 
× 4.0 cm/-

Craniotomy Highly 
vasaularized Subtotally Radiotherapy + 

recurrence after 9 years
Han MH, et al. 

2007 [23]

8 18/F Sellar, suprasellar 
extension/- Transsphenoidal

Dense, rubbery, 
highly vascular, 
gray semisolid

Totally
Radiotherapy + no 
recurrence after 27 

months

Juco J, et al. 2007 
[24]

9 35/M Sellar, suprasellar 
extension/- Craniotomy + craniotomy*

Fleshy, elastic 
in consistency, 
not suckable, 

vascular

Totally + 
subtotally

Radiotherapy + no 
recurrence after 6 

months

Jalali R, et al. 
2008 [25]

10 47/M

Sellar, and 
suprasellar and 
sphenoid sinus 

extension /3.0 × 
2.5 × 2.2 cm

Transsphenoidal

Brownish gray, 
moderately 

vascular, 
suckable

Subtotally Radiotherapy + no 
recurrence

Das P, et al. 2010 
[26]

11 51/M

Sellar, suprasellar 
and parasellar 

extension /3.0 × 
2.3 × 2.0 cm

Transsphenoidal + 
craniotomy***

Markedly 
vascular, soft, 

red

Subtotally + 
totally -

Esquenazi Y, et al. 
2014 [27]

12 34/M
Sellar, suprasellar 

extension/3.7 × 3.5 
× 2.2 cm

Craniotomy* - Subtotally Radiosurgery + died 
after 7 months

Gibson B, et al. 
2017 [28]

13 69/F

Sellar, and 
suprasellar 

extension/2.1 × 1.2 
× 2.4 cm

Craniotomy - Totally No recurrence Gunasekaran A, et 
al. 2020 [29]

14 45/M

Sellar, and 
parasellar 

extension/2.7 × 2.0 
× 1.5 cm

Transsphenoidal
Yellow white, 
brittle, rich in 
blood supply

Totally
Radiosurgery + no 

recurrence after about 
29 months

Present case

Table 2: HPC in the sellar region from all the references.

M: Male; F: Female; *: Recurrence; **: The tumor was not removed due to bleeding; ***: Residual tumor.
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was about 3.7 × 3.5 × 2.2cm, which does not belong to huge tumors in 
the sellar region. However, due to the abundant blood supply of HPC 
and excessive bleeding during resection, which increases the difficulty 
of total resection. In some cases, because of the obvious bleeding during 
the operation, the HPC can only be partially removed, or the HPC can 
be totally resected by a series of surgeries. Hence, how to achieve total 
resection of HPC is also an enormous challenge. One of these cases, 
due to excessive bleeding, a patient’s first transsphenoidal surgery 
was suspended without resecting the tumor, and then the tumor was 
resected through the second craniotomy. One case underwent the first 
transsphenoidal surgery to resect part of tumor, and recurrence after 3 
years, then again underwent three craniotomy operations. In our case, 
the tumor was segmented initially and there was much bleeding. To 
reduce bleeding, we adopted a surgical strategy of complete peripheral 
separation and achieved tumor total resection. In table 2, the follow-
up of three cases was not presented, and one case showed spontaneous 
tumor necrosis. Excluding these four cases, 80% of cases received 
postoperative radiotherapy and the recurrent cases is as high as 40%. 
The latest recurrence time was 9 years, the shortest recurrence time 
was 3 months (due to second recurrence), and the average recurrence 
time was about 3.3 years. In our case, postoperative radiotherapy was 
also accepted and there was no recurrence after 29 months. Due to the 
malignant invasiveness and high recurrence rate of HPC, we suggest 
that total surgical resection combined with postoperative radiotherapy 
may be an effective treatment strategy.

Conclusion
Intracranial HPC in sellar region is rare and usually aggressive. Here 

we reported a 45-year old man with HPC in sellar region, which is the 
fourteenth case of sellar HPC. Through endoscopic transsphenoidal 
surgery and postoperative radiotherapy, the tumor was totally resected 
and there was no recurrence after 29 months. Based on this case, 
we put forward some suggestions for the treatment of HPC. Firstly, 
preoperative diagnosis of intracranial HPC is relatively difficult, 
because the MRI of HPC, meningioma and pituitary tumor are similar 
[30]. In addition, it is also difficult to different HPC and cavernous 
sinus cavernous hemangioma before surgery, but we can identify it 
during the surgery, as cavernous sinus cavernous hemangioma is 
located in cavernous sinus, while HPC stay out of the cavernous sinus. 
Preoperative predisposition diagnosis is very important and affects 
the surgical strategy. Secondly, HPC has abundant blood supply and 
serious bleeding during surgery, which brings great difficulties to 
surgical resection. For massive bleeding during surgery, we propose 
a surgical strategy of complete peripheral separation, which can 
significantly reduce bleeding and is conducive to total resection. Finally, 
considering the aggressive nature of HPC, postoperative radiotherapy 
is necessary. Therefore, the complete peripheral separation method is a 
good way for total resection, and postoperative adjuvant radiotherapy 
is also important to improve the prognosis of HPC.
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