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Abstract

Background: Hemangiopericytomas (HPCs) are rare tumors derived from mesenchy-

mal cells with pericyte differentiation. About 5% of head and neck HPCs occur in the

nasal cavity and paranasal sinuses. Due to its rarity, rich vascularity and variable

biological behavior, its management is a challenge in itself.

Case: We report a case of sinonasal HPC in a Jehovah's Witness patient and discuss

the obstacles and care related to the restrictions and therapeutic challenges involved

in the approach to the patient. The patient was successfully treated by endoscopic

endonasal approach with all per-operative care and restrictions being respected and

attended.

Conclusions: The management of HPC by itself involves challenges and when associ-

ated with other restrictive conditions attention and care are required.
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1 | BACKGROUND

Hemangiopericytomas (HPCs) are rare tumors derived from

mesenchymal cells with pericyte differentiation, originated

from Zimmermann's pericytes, that forms the outer layer of a

normal capillary, in other words, cells that involve the capillary.

They have smooth muscle characteristics, being responsible

for regulating the caliber of the vessels due to their contractile

capacity, and thus, modulate the flow and vascular permeability.1,2

This vascular neoplasm has been known by pathologists and

surgeons for more than 70 years and was first described in

1942 by Stout and Murray.3 Most of the HPCs are histologically

benign, but a small percentage have atypical characteristics

with uncertain malignancy potential, with some case series

demonstrating the presence of metastatic disease in about 12%

of cases.4

The HPC can affect different anatomic sites of the body, involv-

ing more frequently the lower limbs, pelvis and the retroperitoneum.5

The head and neck is the third most affected site, so that about 15%–

30% of all HPCs are seen in this segment, and of those, only 5%

occurs in the nasal cavity and paranasal sinuses, affecting mainly

adults in the fifth and sixth decades of life.1,6,7 Its etiology is still

unknown, although it has been associated by some authors to hyper-

tension, trauma, prolonged use of steroids and hormonal imbalance,

exposure to chemicals and radioactive compounds, but such correla-

tions have not yet been demonstrated.1,2,6,8,9

As a possible and rare paraneoplastic syndrome likely to occur,

there is the tumor-induced osteomalacia (TIO), characterized by the
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secretion of fibroblast growth factor 23 (FGF23) mainly by benign

mesenchymal tumors and sometimes by malignancies. Patients with

osteomalacia complain of progressive bone pain, muscle weakness,

walking disability, and other symptoms.10

Correctly diagnosing the HPC is not an easy task, however it is

essential for an efficient treatment. Because of its rareness and

unpredictable biological behavior, this infirmity may cause confusion

and uncertainty regarding its treatment and is a significant problem

not only for pathologists, but also for surgeons who conduct the case.

A long-term follow-up of the patient is essential to predict the behav-

ior of the tumor.6

However, due to its rare occurrence and unpredictable biological

behavior, this disease generally triggers confusion and uncertainty

regarding its treatment and conduct.

The purpose of this article is to report a case of sinonasal hem-

angiopericytoma (SNHPC) in a Jehovah's Witness who was treated

with preoperative embolization and endoscopic resection. Our aim is

to add our experience to the growing body of literature on this dis-

ease, as there are a few cases reported in the literature and to report

the first reported case of SNHPC in a patient who could not receive a

blood transfusion due to religious issues and to discuss the challenges

involving management in this situation and the need of a multi-

disciplinary approach.

2 | CASE

A total of 68 years old female was referred to the Head and Neck sur-

gery specialist evaluation after intense epistaxis. Three years ago, she

started to present nasal obstruction, more pronounced on the right

nostril, associated with sporadic episodes of epistaxis, which became

more frequent and intense over the subsequent months. She reported

having already undergone previous cauterizations in other hospitals to

stop the bleeding. The patient had systemic arterial hypertension (use

of amlodipine and losartan), diabetes (use of metformin and

glibenclamide) and coronary disease with necessity of three stens

(last placement over a year ago). Besides that, there was the fact that

the patient refuses treatments that could use blood components by

religious belief.

For the Jehovah's Witnesses, the violation of this moral principle

means disobeyment and disloyalty to its creator and giver of life. Their

faith represents a challenge for the surgeons, who must have basic

knowledge and be comprehensive of their doctrines to minimize and

control the loss of blood in these patients.11

Nasal endoscopy was performed and revealed a gray-pink to red,

soft, hemorrhagic mass that occupied the entire right nasal cavity

without identifying the lesion's pedicle that impeded the progression

of the endoscope.

To progress the investigation, a NMR of the face was per-

formed and showed an expansive formation with a polypoid aspect

occupying the entire length of the right nasal cavity, measuring

8.6 cm. The lesion caused an enlargement of the ipsilateral nasal

cavity, without bone erosion or soft tissue infiltration, medially

bulging the nasal septum and laterally repelling the right nasal tur-

binates. Posteriorly, it insinuates itself in the nasopharynx, reduc-

ing its light. (Figure 1).

An angiotomography was made, revealing an hypervascular

lesion, irrigated by branches of the right maxillary artery. There were

no major branches of the ophthalmic artery feeding the lesion.

(Figure 2).

As the diagnostic hypothesis was a vascularized sinonasal tumor,

a surgical approach was planned. The surgery without the possibility

of use of blood components required a thorough preoperative plan-

ning from the entire team, including a detailed clinical history (hemor-

rhagic disorders, previous surgery, medications that could affect

clotting) and evaluation of exams with the intent to identify coagula-

tion abnormalities and pre-existing anemia.

In view of the high risk of intraoperative bleeding due to the hyp-

ervascular lesion, and the patient's religious belief, it was opted for

embolization of the tumor nourishing artery 2 days before surgery,

aiming the complete resection of the tumor with safety.

Embolization was performed by catheterization of the right com-

mon femoral artery, with angiographic series made with contrast in the

following arteries: right internal and external carotid arteries and right

F IGURE 1 Nuclear magnetic resonance - Sagittal and coronal planes evidencing an extensive tumor in the nasal cavity extending to the right
rhinopharynx with important contrast enhancement
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internal maxillary artery. The lesion had afferent branches mainly from

the right sphenopalatine artery, but it also had ones from ethmoidal

arteries, right ophthalmic artery and left sphenopalatine artery. The

embolization of the distal branches of both sphenopalatine arteries was

selectively performed with 300-500u PVA microparticles until the com-

plete exclusion of tumor enhancement by iodinated contrast. (Figure 3).

The surgery began by endoscopic approach (transnasal), although

the patient was aware that external access (lateral rhinotomy) could

be necessary if the first attempt was not enough to completely

remove the tumor.

During surgery we faced a reduced size lesion compared to the

one sight on imaging exams (reflex of embolization), with precise limits

and little local bleeding, easily controlled by cauterization. The tumor

was completely removed by endoscopy, and after reviewing the

hemostasis, an absorbable hemostatic was placed on the surgical bed

and a nasal plug was put on the nose. The patient stand under clinical

care, maintaining blood pressure levels, cardiac function and blood

glucose within the normal range. Both the nursing and medical team

maintained intensive monitoring to identify and quantify any bleeding.

The entire surgical team remained on standby to intervene in the

event of postoperative bleeding. The patient remained stable through-

out the hospital stay, with the nasal plug up to the 7th postoperative

day, without presenting epistaxis, being safely discharged.

The tumor was sent in formaldehyde to the pathology service,

being included in paraffin blocks. Measuring 7.5 � 6.8 � 2.0 cm3, the

lesion was represented by mesenchimal proliferation consisting of

polygonal cells, arranged in solid sheets, expansive. The neoplastic

cells were isomorphic, free of atypia, containing areas of myxoid

degeneration of the matrix. Vascularization was exuberant with endo-

thelial cells flattened by a large number of capillaries with perivascular

hyalinization, as well as irregular “deer antler” branching, a

hemangiopericytoid pattern.

On immunohistochemistry test (IHC), the tumor cells were posi-

tive for vimentin, CD 34 and Ki67 limited to the endothelium. Based

on these finding, the diagnosis of HPC could be made (Figure 4).

Currently, the patient is in the twelfth month after surgery and

the follow-up shows no signs of recurrence on nasoendoscopy and

facial MRI.

The SNHPC evolves painlessly during its growth and progression,

and its main symptoms are epistaxis and nasal obstruction. On

F IGURE 2 Cervicofacial angiotomography. Doted area:
hypervascular lesion, irrigated by branches of the right maxillary
artery

F IGURE 3 (A) Pre-embolization arteriography; (B) Post-embolization arteriography demonstrating interruption in contrast flow
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otorhinolaryngological examination, these lesions can be macroscopi-

cally confused with nasal polyposis. Pain is a late symptom, which can

be associated with increasing facial bulging, being considered, in these

cases, as a sign of tumor infiltration; however, the symptoms vary

depending on the location of the disease. Impaired vision and head-

aches may also be present, but less frequent.4,6,9

The differential diagnosis of SNHPC includes juvenile hemangi-

oma, glomus tumor, angiosarcoma, leiomyoma, leiomyosarcoma,

schwannoma, mesothelioma, liposarcoma, benign or malignant his-

tiocytoma, solitary fibrous tumor, synovial sarcoma, chondrosarcoma,

neuroblastoma, and adenoid cystic carcinoma.1,4,12

A challenging situation that deserves our attention during diag-

nostic investigation is about the possible cases of TIO. The diagnosis

and treatment are usually late because the illness symptoms

(hypophosphatemia, progressive bone pain, muscle weakness, walking

difficulties and other symptoms) are nonspecific in the initial phase,

and the histological diagnosis is confounded with other diseases

(phosphaturic mesenchymal tumor, giant cell tumor, osteosarcoma,

hemangioma, HPC, and others). The cases of TIO caused by SNHPC

are extremely rare, representing less than 0.5% of all cases and about

5% from HPCs from other sites. However, it is advisable to remember

this differential diagnosis in cases of osteomalacia of unknown cause

in patients with nasal polypoid masses.10

The preoperative evaluation requires detailed evaluation of imag-

ing tests (CT and NMR).3 In the case of large tumors and because it is

a hypervascularized tumor with a branched vascular network of differ-

ent calibers, the best form of evaluation is with an angiography, which

will also assist in the planning of preoperative embolization. Biopsy of

the lesion is not recommended at first due to the high risk of profuse

bleeding.1,9

Although embolization presents risks—ischemia of other organs,

facial flushing, thrombotic complications during catheter

implantation—these are less likely than the massive hemorrhage that

can occur during surgery, especially if performed with a meticulous

angiographic technique, taking care of the possibility of reflux of

thrombolytic agents to unwanted areas. The angiographic study of a

hypervascularized tumor must be considered, even without the

previous diagnosis, for the performance of preoperative embolization,

as it provides more safety in the surgery and less blood loss in the

procedure.1,9,13

Diagnostic confirmation of SNHPC is performed by anato-

mopathological examination, complemented by immunohistochemistry.

Before the routine use of such exams, the diagnosis was commonly

confused with other types of tumors, due to the similar vascularization

that these diseases present, which are the blood vessels in the shape of

“deer's antler”.4,6,9,12 In the immunohistochemistry study, vimentin and

CD34 are considered as markers reliably detected in SNHPC tumor

cells.6,9,14

The therapy of choice for SNHPC is undoubtedly broad surgi-

cal resection with safety margins. Neck dissection is not indicated

because cervical metastasis rarely occurs in the HPC. Although

there appears to be no difference in the therapeutic outcome

between endoscopic resection and conventional open surgery (lat-

eral rhinotomy), the endonasal endoscopic approach offers some

advantages compared to the external approach. Among them, the

endonasal approach shows a wide and magnified view of the entire

lesion and the structures of the rhinopharynx, helping to accu-

rately assess the insertion of the SNHPC, as well as the margins

and surrounding tissues. Other benefits include preservation of

nose physiology and reduced risk of damaging the lacrimal appara-

tus.1,5,13,15,16 As mentioned above, the endoscopic and emboliza-

tion approach in SNHPC are already well discussed in the

literature, but there is no case report in the literature of SNHPC in

a Jehovah's Witness patient, much less the discussion of the chal-

lenges in the management that this situation imposes. The main

treatment modalities described for nasosinusal HPC are given

in Table 1.

The size and infiltration of the tumor are prognostic factors that

influence the survival of patients with SNHPC. This fact is aggravated

in cases of extensive tumors located on the head and neck because,

due to the complexity of their anatomical structures, it is rarely possi-

ble to perform a radical resection with safety margins. Even with all

these adversities, the importance of disease-free surgical margins is

recommended in the treatment of HPC. Another prognostic factor is

F IGURE 4 (A) Right nasal
cavity tumor;
(B) Hemangiopericytoma. White
arrow: Vessels with
hemangiopericytoid pattern –
“deer's antler”
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the histological degree of the lesion; mitotic rare is the most fre-

quently cited pathological feature to distinguish benign or low-grade

tumors from the malignant or high-grade ones. In comparison with

the well and/or moderately differentiated HPC, the poorly differenti-

ated presents with more than four mitoses per microscopic field,

being an unfavorable prognostic factor for the patient's survival.5,16

Wushou et al. in his metanalysis of 116 head and neck's HPC

cases mention, among the main findings, that surgery is the first treat-

ment choice, resulting in a good prognosis, while the therapeutic

results of surgery associated with adjuvant radiotherapy were not

superior to surgery alone. For other authors, the decision to add

radiotherapy to surgery can increase disease-free survival and

decrease the rate of recurrence, especially in cases of extensive and

deep HPC in which complete resection was not possible, or which

have poorly differentiated tumors, or the ones who were primarily

operated with partial tumor resection or patients with compromised

margins.1,5,16–18

Chemoradiotherapy as an exclusive treatment has limited efficacy

and should be reserved as a palliative treatment for cases whose sur-

gical resection presents a very high risk of death or in cases of

advanced metastases.6,14 Although there are several articles that used

adjuvant chemotherapy or chemoradiotherapy applied in the treat-

ment of head and neck HPC, the limited number of cases and follow-

up prevents a direct comparison of these results with other forms of

treatment instituted.5

Tanigawa et al. described a case of SNHPC successfully treated

with recombinant interleukin 2 (rIL-2). It is believed that rIL-2 attacks

directly the tumor cells, as well as activates natural killer cells

(NK cells), triggering anti-tumor effects. In this case, after administra-

tion of rIL-2, increased activity of NK cells and reduction of tumor size

were also observed. Thus, a broad external approach (lateral

rhinotomy) could be performed, after previous selective embolization

of the tumor-nourishing artery to obtain a good visualization and en-

bloc resection of the entire lesion, showing it to be an alternative for

the treatment of SNHPC.15

The HPC located in the nasal region is often characterized by a

benign nature, with a low tendency to metastasize. However, even in

the context of a surgical resection of the tumor, whether through the

endoscopic or open route, the SNHPC local recurrence rate remains

high, around 26.7%, with an overall survival in 2 and 5 years of 93%

and 86%, respectively.2,4,5,9,16

The HPC prognosis is still not predictable, neither by the clinical

aspect, nor by histological findings. Local recurrence can occur after

a prolonged disease-free interval, with an average of 46 months

after surgical resection, with cases reported in the literature that

relapses 26 years after the initial surgery. Depending on the size of

the SNHPC, its infiltrative nature and time of evolution, a new sur-

gery is considered the standard treatment. Recurrence, when pre-

sent after a primary resection, indicates a poor prognosis and often

precedes the development of distant metastases, which in certain

cases, may be the only way to find out about the malignant nature

of SNHPC.1,2,4,9,16

Distant metastasis of head and neck HPC is infrequent, appears

late and can, with some frequency, affect the brain, lung, mediasti-

num, chest wall, bones, abdomen and liver; a rare case of thyroid

metastasis is reported in the literature.1,5,6,14

The SNHPC should be better assessed preoperatively as a tumor

with malignant potential than a properly benign one, due to its possi-

ble capacity for more aggressive behavior and distant metastases.

Thus, strict and frequent surveillance throughout the life of patients

with HPC should be mandatory.16

3 | CONCLUSION

We report here a rare case of an extent sinonasal HPC of a female

patient who, in addition to her limiting clinical conditions, had restric-

tions on blood components by religious belief. In order for the con-

cept of bloodless surgery to be applied, a multidisciplinary effort was

required, which included, in addition to all the strategies and tech-

niques available to prevent blood transfusion, the inclusion and com-

mitment of the entire team, from the preoperative evaluation of the

patient to the day of her hospital discharge. In this case report, endo-

scopic tumor surgery linked to preoperative embolization proved to

be an excellent treatment method for complete resection of SNHPC,

providing us with conditions for better hemostasis, which is essential

to avoid large bleedings and risk of blood transfusion, mainly in this

select group of patients. This appears to be the first case report of

SNHPC in a Jehovah's Witness patient as well as the first to discuss

the challenges inherent in managing this situation.
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TABLE 1 Summary of the main treatment modalities described
for sinonasal hemangiopericytoma

Modality Comments

Open

resection

Primary treatment used in most previously

published articles. Increased morbidity and

presence of facial scars.

Endoscopic

resection

Less morbidity and absence of external scars. No

difference in recurrence rates compared to open

access in both complete and incomplete

resections. Currently it is the preferred primary

treatment modality, when possible.

Embolization Used preoperatively aiming to reduce risks of

intraoperative bleeding and facilitate complete

resection. Possibility of important side effects

depending on the embolized vessel.

Chemotherapy Only few studies had described de use of

chemotherapy as primary treatment modality for

SNHPC. No evidence for or against the use.

Radiotherapy High rates of recurrence and tumor-related death

when used as primary treatment modality. Used

as an adjunct therapy when there is incomplete

surgical resection.
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