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Immunohistochemical study of a canine neurofibroma
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Accurate diagnostic approaches to differentiate peripheral nerve sheet tumours from others 
have not been firmly established. The aim of this case report was to diagnose neurofibroma 
using a combination of diagnostic imaging, histopathology and immunohistochemistry, 
which were applied to a canine neurofibroma arising in the left mandible. The tumour was 
surgically excised and examined histologically. Round or spindle cells, with elongated, dense 
and homogenous chromatin and pale cytoplasm typical of Schwann cells in an abundant 
fibromyxomatous stroma, with ruby collagen fibres were seen. Immunohistochemistry 
demonstrated that S-100 and vimentin were more than 70% positive. Neurofibroma may 
therefore be recognisable using markers such as S-100 and vimentin. 
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Intoduction
In humans, neurofibroma and schwannoma are distinct entities within the group of benign 
peripheral nerve sheath tumours (PNST)1 and the definitive diagnosis of PNST as a schwannoma 
or a neurofibroma is one of the important factors for patient management and prognosis.1,2 
Differential diagnosis of these tumours can be made using histopathological features and 
additional diagnostic criteria such as immunohistochemistry and electron microscopy.2 Research 
focused on canine tumours has revealed naturally occurring PNST in different organs such as 
the nose, neck, periorbital area, flank, colon, zygomatic arch, tongue, kidney and hindlimbs.1,3,4 
Distinct criteria for classification of benign PNST such as schwannoma or neurofibroma have not 
been agreed upon in the veterinary literature.5 This is probably because of low incidence of PNST 
and therefore a lack of studies about these in animals.2 The aim of the present clinical study was 
therefore to develop a complete profile of this tumour by performing clinical and paraclinical 
examinations.

Case history
A 4-year-old, 4 kg, female terrier breed dog was referred to a private clinic with anorexia, 
intermittent retching, general weakness and asymmetry of the neck caused by a subcutaneous 
mass on the left side of the neck (Figure 1).

The blood cell count was undertaken manually and calcium and phosphorus concentration were 
measured by commercial kits (Pars Azmoon, Alborz, Iran) using a semi-automatic analyser (EMP 
168 Vet Biochemical analyser; Shenzhen Emperor Electronic technology Co. Ltd, Shenzhen, 
China). Haematological and biochemical profiles (including blood cell count and serum calcium 
and phosphorus concentrations) were within normal ranges (Table 1). 

Diagnostic imaging was conducted using ultrasonography (portable linear scanning ultrasound 
system SIUI CTS-485V; Shantou Institute, Shantou, China), computed tomography (CT) (Figure 2a) 
(SOMATOM plus S; Siemens, Erlangen, Germany) and radiography (Figure 2b). The appearance 
of the mass was amorphous to ovoid with a distinguishable margin and hyperdense focal 
deposition of mineral in the central area (Figure 2a). This mass appeared to displace the transverse 
process of the 3rd cervical vertebrae dorsally. Its mass also displaced the hyoid apparatus, as seen 
in lateral radiography (Figure 2b), with a soft tissue opacity that measured approximately 8.70 cm 
× 6.18 cm by ultrasonography. There were numerous anechoic foci creating both distal acoustic 
enhancement and edge shadow artifacts beneath them. The frequency of ultrasound used in this 
study was 8 MHz.

Anaesthesia for partial excisional biopsy was induced with an intravenous line and the dog 
received normal saline solution 0.9% intravenously, to a total of 0.5 L (12 mL/kg/h) (Samen, 
Mashhad, Iran). Atropine sulphate (0.03 mg/kg) (Tamin, Tehran, Iran) was given subcutaneously 
as pre-medication. An intravenous combination of diazepam (0.27 mg/kg) (Tamin, Tehran, 
Iran) and ketamine hydrochloride (5.50 mg/kg) (Alfasan, Woerden, the Netherlands) were 
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used for induction and maintenance of anaesthesia. The 
sample was fixed in formalin and embedded in paraffin for 
sectioning. The sections were stained with haematoxylin 
and eosin. For further study, paraffin sections were stained 

immunohistochemically with S-100, vimentine, cytokeratin 
and desmin markers (Abcam Co., Cambridge, USA).

Histopathological examination showed isolated round or 
spindle cells, with elongated, often angulated and wavy 
nuclei, dense and homogenous chromatin, pale cytoplasm 
(Schwann cells), in an abundant fibromyxomatous with ruby 
collagen fibres, and few fibroblasts with oval nuclei. The 
mitotic rate was very low, with less than one mitotic figure 
per five 40× fields. The tumour had a variable cellular density. 
Mild multifocal lymphocytic infiltration was observed in the 
tumour. Pieces of myelinated axon nerve fibres were seen 
within the tumour mass (Figures 3–5). The demonstration 
of axons within the tumour was important in distinguishing 
neurofibroma from schwannoma.6 

Using immunohistochemical staining, more than 80% of cells 
were positive for S-100, about 70% of cells were positive for 
vimentin, 30% for cytokeratin and 10% for desmin (Figure 6). 
A localised cellular neurofibroma was demonstrated on the 
basis of histopathology and immunohistochemistry.

Based on these results and at the owner’s request, excisional 
surgery was performed. Anaesthesia was induced with 
an intravenous line and the dog received normal saline 
solution 0.9% at 12 mL/kg/h. Prophylactic antibiotics were 
administrated intravenously using cefazolin (20 mg/kg) 
(Jaber-ebne-hayyan, Tehran, Iran) 0.5 h before anaesthetic 
induction. Premedication, induction and maintenance of 
anaesthesia were as described previously for the partial 
excision biopsy. The dog was intubated with an orotracheal 
tube. Heart rate and partial oxygen pressure were monitored 
by pulsoximeter (Medair, Stockholm, Sweden), the dog 
was then positioned in a right lateral recumbency and the 
surgical area prepared aseptically. A 15 cm incision of the 
skin was made 2 cm ventral to the vertebral column (distal 
to the transverse process of the atlas) to the ventral aspect 
of the neck. Blunt dissection was made bilaterally for access 
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Source: Photograph courtesy of Bahareh Karimi

FIGURE 1: Large mass on the left side of the neck, extending from the ramus of 
the mandible to the thoracic inlet. 

TABLE 1: Haematological and biochemical parameters as identified in this case 
study.
Test Result Unit Reference range
WBC 11.25 × 103/µL 5.0–17.0
Neut 73.00 % 60.0–77.0
Band cell 3.00 % 0.0–3.0
Lymph 20.00 % 12.0–30.0
Mono 3.00 % 3.0–10.0
Eo 1.00 % 2.0–10.0
RBC 6.91 × 106/µL 5.5–8.5
Hb 17.00 g/dL 12.0–18.0
HCT 43.00 % 37.0–55.0
MCV 62.22 fL 60.0–77.0
MCHC 39.53 g/dL 32.0–36.0
Ca 9.29 mg/dL 7.5–11.3
Phos 4.76 mg/dL 2.1–6.3

WBC, white blood cell count; Neut, neutrophil; Lymph, lymphocyte; Mono, monocyte; 
Eo, Eosinophil; HCT, haematocrit; RBC, red cell count; Hb, haemoglobin; MCV, mean 
corpuscular volume; MCHC, mean corpuscular haemoglobin concentration; Ca, calcium; 
Phos, Phosphorus.

FIGURE 2: (a) Transverse computed tomography scan, showing the large 
amorphous mass on the left side of the dog’s neck, (b) lateral radiography of the 
cervical part with soft tissue swelling and displaced hyoid bones. 
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to the medial wall of mass where it came into contact 
with cervical structures. Trauma to the vital structures 
(linguofacial vein, nerves, oesophagus, trachea and carotid 
artery) was avoided. The superficial vessels were ligated and 
smaller vessels were electrocauterised (Avanteb, Tehran, 
Iran). After complete undermining of the mass, avoiding 
trauma to the nerves, vessels, oesophagus and trachea, the 
mass was excised. The closure of the wound was undertaken 
in two layers using 3-0 polygalctin 910 (Supalon; Supa, 
Alborz, Iran) for the subcutaneous tissues and 4-0 nylon 
(Supalon; Supa, Alborz, Iran) for the skin, respectively. A 
passive drain (penrose drain; 4A Medical, Ankara, Turkey) 
was inserted into the surgical site through a stab incision 
(2 cm) ventrally and secured using two simple interrupted 
sutures using 4-0 nylon (Supalon; Supa, Alborz, Iran). The 
skin incision was bandaged to prevent self-mutilation and 
contamination for two weeks and changed every other day. 
Tramadol (Alborzdaru, Ghazvin, Iran) as analgesic was 
injected subcutaneously (2 mg/kg). The tumour mass was 
preserved in 10% buffered formalin and submitted to the 
pathology laboratory. Neurofibroma was reconfirmed using 
immunohistochemistry. Antibiotic therapy was continued 
intramuscularly using injectable penicillin (20 000 IU/kg) 
(Jaber-ebne-hayyan, Tehran, Iran) and gentamicin sulphate 
(8 mg/kg) (Exir, Tehran, Iran) for three days, routinely. 

Discussion
This report is a study of a spontaneous PNST that confirms the 
existence of a canine neurofibroma. In this case, haematological, 
biochemical, radiographic, CT scan, histopathological and 
immunohistochemical studies were conducted. The CT scan 
showed that that tumour centre had calcified, which is not 
unusual in benign tumours. The presence of intramural 
calcification may even be an indicator of neoplasia in some 
tumours such as mucinous tumours.6 Calcification has not 
been reported previously in canine neurofibroma.7 Elevated 
calcium levels in serum have been detected in the presence of 
paraneoplastic syndromes.3,7 Paraneoplastic syndromes are 

FIGURE 3: Tumour mass with a myelinated nerve fibre (arrowhead), multifocal 
lymphocytic infiltration (arrows) and fibromyomatous stroma. Sample stained 
with haematoxylin and eosin and shown here at 64× magnification.

FIGURE 4: Wavy cellular pattern (arrows) with spindle cells and collagen 
fibres. Sample stained with haematoxylin and eosin and shown here at 160× 
magnification.

FIGURE 5: Spindle cells, with elongated wavy nuclei like Schwann cells (arrows) 
and fibroblasts (arrowheads) with oval nuclei. Sample stained with haematoxylin 
and eosin and shown here at 640× magnification. 

FIGURE 6: Immunohistochemical staining with, (a) S-100, (b) vimentin, (c) 
desmin and (d) cytokeratin. Positive cells are brown. The neoplastic cells in parts 
of the neurofibroma express S-100 and vimentin strongly.
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common concomitants of certain neoplastic diseases. Two 
of the main signs of paraneoplastic syndrome are cachexia 
and hypercalcemia,8 but we did not see cachexia in this case 
and the total calcium level was normal. Histopathology and 
immunohistochemistry are the most important techniques 
for differentiation of PNST in human and animal medicine. 

Conclusion
The tumour in this study was diagnosed as a neurofibroma 
based on its histopathological and immunohistochemical 
features. The pathognomonic finding was the presence of 
nerve fibres within the tumour, as well as the neoplastic cells. 
Benign PNST must be differentiated from malignant PNST. 
Based on the low mitotic index and low number of poorly 
differentiated neoplastic cells, the tumour in this case study 
was identified positively as a neurofibroma.
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