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Staining Characteristics of Mast Cell Tumor in a Hedgehog
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Abstract : A 2-year old female African hedgehog (Atelerix albiventris) weighing 645 grams was presented with a well
circumscribed mass in the subcutaneous of the left shoulder. It measured 2 × 2 cm in size and had a hard texture.
There were no clinical signs. In a fine-needle aspiration (FNA) cytological evaluation, mast cells were identified with
Wright-Giemsa stain. Mast cell tumor was confirmed and characterized by surgical sampling and histopathological
evaluation. Four stains (hematoxylin-eosin, toluidine blue, periodic acid-Schiff, and Safranin O) were examined in order
to find an applicable stain for a mast cell tumor histopathological evaluation in hedgehog. This case showed that periodic
acid-Schiff and toluidine blue staining were the most useful for assessment of a mast cell tumor in a hedgehog. 

Key words : hedgehog, mast cell tumor, fine needle aspiration, periodic acid-Schiff, toluidine blue.

Introduction

The hedgehog has recently become popular as an exotic

pet in Korea. Neoplastic disease is common in captive hedge-

hogs (7). Prevalence of neoplasia in the hedgehog ranges

from 29% to 51.5% (10). Tumor incidence is unrelated to

gender, but age should be considered a risk factor. Up to 85%

of tumors are malignant, and its prognosis is poor (10,11).

Mast cells, which are normally found within the connective

tissue of an animal, develop within the bone marrow of ani-

mals. They produce histamine, protease, chemotactic factor,

cytokines, and metabolites of arachidonic acid which play an

important role in immunological inflammatory and immedi-

ate-type allergic reactions (2,3,4,5,14).

Diagnosis of a mast cell tumor (MCT) is easy in routinely

processed tissues compared to others. Fine needle aspiration

(FNA) combined cytological evaluation is also effective in

diagnosis of a MCT (12). MCTs are not always well differen-

tiated malignant and vary in appearance ranging from a wart-

like nodule to an ulcerated mass to a small lump. Diagnosis

of a MCT can usually be obtained by performing a FNA or

preferably with histological stain. FNA of dermal and subcu-

taneous masses is a simple technique and should beperformed

prior to surgery. A preoperative diagnosis of MCTs can gen-

erally influence the type and extent of surgical intervention

(6,8,13). Cytological evaluation with FNAs samples for MCTs

is a generally acceptable method in clinics (8). Cytology of

MCTs reveals a discrete round-cell population with moder-

ate amounts of cytoplasm containing purplish red cytoplas-

mic granules of variable numbers and size (1,6,9,13). Mast

cell granules can be stained with routine histological stains

(Wright-Giemsa, Leishman. etc.) as well as rapid modified

Romanowsky-type stains (e.g. Diff-Quik) used in most prac-

tices. Although convenient for diagnosis, FNA cytology does

not provide a histological grade and excisional samples

should be submitted for histological grading and margin

assessment (15). However, poorly differentiated MCTs can

be confused with other round cell tumors. This can result in

misdiagnosis and a lack of aggressive therapy (12). Histolog-

ical stainingmethods are used to evaluate histological grad-

ing and margin assessment in canine mast cell tumors (15).

To the best of our knowledge, evaluations of hedgehog mast

cell tumor staining methods are limited. The purpose of this

case study was to evaluate the stains for a mast cell tumor

histopathological finding in hedgehog.

Case

A 2-year old female African hedgehog (Atelerix albiven-

tris) weighing 645 gram was presented with a circumscribed

mass in the subcutaneous of the left shoulder. The mass,

which was noticed one month before visiting a veterinary

hospital, was 2 × 2 cm size and had a hard texture (Fig 1).

FNA was performed in the subcutaneous mass. In the cyto-

logical evaluation, round cells with basophilic granules were

observed on the FNA biopsy prepared Wright-Giemsa stained

slide, which was diagnosed as a mast cell tumor in hedgehog

(Fig 2). The tumor mass was surgically removed under 2%

isoflurane anesthesia. The sample was fixed in 10% buffered

formalin and then paraffin-embedded. For comparison of the

difference between various staining methods for the mast cell

tumor in the hedgehog, it was cut to a serial section of

approximately 5 µm. The sliced tissues were stained by

hematoxylin-eosin (HE), toluidine blue, periodic acid-Schiff

(PAS), and Safranin O.

Hematoxylin and eosin

Round cells showed basophilic granules stained an intense
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dark blue, and background matrix was stained pale blue.

Mast cells varied from pale to intensely basophilic, with an

occasional distinct granular pattern (Fig 3A).

Periodic acid-Schiff

The cytoplasm of mast cells was pink to light red. Other

cells were not stained with PAS. The nuclei of all cells

stained pale green. All connective tissue stained pale pink to

red (Fig 3B).

Toluidine blue

Granules in mast cells were from blue to darker blue in the

sections stained. Background matrix and nuclei of the mast

cell were not stained (Fig 3C).

Safranin O

The granules showed brick red in mast cells. The connec-

tive tissue stained light green, as did the background, mak-

ing those cells difficult to distinguish (Fig 3D). 

 Discussion

In this case, the tentative diagnosis was a mast cell tumor,

based on FNA cytology. The mass was removed surgically

under isoflurane anesthesia. The mast cells showed basophilic

round granules in the cytoplasm with Wright-Giemsa stain on

the FNA smear slide. FNA yields a correct diagnosis in 92%

to 96% of histologically confirmed canine mast cell tumors

(14). Although cytological evaluation for mast cell tumor

Fig 2. Cytology with FNA. Wright-Giemsa stain × 1000.
Fig 1. A circumscribed hard mass beneath the skin of the shoul-

der.

Fig 3. Compare of stain type in hedgehog’s mast cell tumor. A, hematoxylin-eosin; B, Periodic acid-Schiff; C, toluidine blue; D,

Safrainin O.
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provides pathognomic information, surgical pathology is an

inevitable procedure for proper treatment. MCTs have dis-

tinct cell membrane, a central round nucleus and variable

numbers of cytoplasmic granules that stain light-grey blue

with haematoxylin and eosin or purple with metachromic

stains such as toluidine blue in canine (15). 

In the histological stain, a reddish cell with many granules

in HE (Fig 3A), red granules more than the nucleus in PAS

(Fig 3B), blue or darker blue in toluidine blue (Fig 3C), and

black nucleus and brick-colored granules in Safranin O stain

(Fig 3D) were confirmed in a hedgehog mast cell tumor. PAS

and toluidine blue stain showed more distinguishable figures

than HE and Safranin O stain. This case was diagnosed as a

well differentiated mast cell tumor based on histopathologi-

cal evaluation. Cellular morphology depends on the degree of

differentiation. In conclusion, FNA cytology and HE stain of

histological sample combined results showed acceptable meth-

ods for evaluation of hedgehog’s MCTs. In addition, these

results suggested that PAS and TB stainingmethods were

useful for histological evaluation of hedgehog MCTs.
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