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ABSTRACT
The purpose of this case report was to point out the possible association of cutaneous mucinosis
and primary epicardial mesothelioma in a Shar-Pei. A 5 year-old Shar-pei breed dog referred to Small
Animal Hospital with a history of pruritic vesicular lesions with jelly substance. Cutaneous mucinosis
was diagnosed with biopsies taken from the affected skin. After 4-year follow up, the dog was
presented to the hospital with an acute onset of respiratoric distress. Echocardiography revealed
cardiac tamponade related to pericardial effusion. Fine needle aspiration cytology of the pericardial
fluid revealed suspected tumoral mass. Slides of the tissue samples collected at necropsy were
prepared properly for histopathological and immunohistochemical staining including actin, vimentin,
desmin, P63, cytokeratin19 and CD44 antibodies by Avidin-Biotin-Complex-Peroxidase-method
(ABC-P). With cytopathological, histopathological and immunohistochemical considerations, the
exact diagnosis of primary epicardial mesothelioma was confirmed.
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INTRODUCTION
Cutaneous mucinosis refers to a group of disorders with excessive accumulation of
jelly-like mucin in the skin that clinically manifests as vesicular appearance (Çolakoğlu et al.,
2014; Gross et al., 2005; Lopez et al., 1999). It could also be related to secondary diseases
such as bacterial infections, entropion and intertrigo (Scott et al., 2001). However, Shar-Pei
breed dogs had a primary predisposition to the disease. Hyaluronic acid (HA) considered as
the main component of dermal mucin have been detected in high levels in Shar-Pei dogs
(Zanna et al., 2008). This truth suggests that the disease results from a genetic defect of HA
metabolism, either in synthesis or the catabolism (Muller, 1990; Zanna et al., 2008). There are
also some reports in human literatures regarding that excessive HA production increases the
malignant properties of mesothelioma cells. This relation has not been adequately identified in
Veterinary Medicine. The purpose of the report presented here is to reflect the process starting
with cutaneous mucinosis and ending with primary epicardial mesothelioma in a Shar-Pei.
CASE HISTORY
A 5 year-old, 20 kg, intact male Shar-Pei breed dog with a history of recurrent
dermatological problems referred to Small Animal Hospital of Veterinary Faculty, Ankara
University. The dog had routine vaccination against rabies, distemper, parainfluenza and
herpes virus infection, parvoviral enteritis and leptospirosis. Dermatological examination
revealed asymptomatic pruritic and erythematous vesicular lesions with jelly-like contents
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remarkably localised on perineal and axillary region (Figure 1). Routine blood work including
FT4 (21 pmol/L; Reference ranges 9.00-42.50) and cortisol levels (4.00 µg/dL; Reference
ranges 1.00-6.80) were in reference ranges. No pathogens detected in skin scrapings and fecal
exams. However, peripheral blood smears stained with Diff-Quick revealed severe
eosinophilia. Cutaneous mucinosis was confirmed with punch biopsies taken from the
effected skin. Single dose of Methylprednisolone acetate (1 mg/kg, IM, for 3 week intervals)
and Cephalexine (25 mg/kg, BID, PO for 14 days) were initiated. No deterioration was
occurred 4 year follow-up.

Figure 1. Vesicular lesions with jelly-like contents
on perineal region
Four years later the dog developed respiratory distress, anorexia and abdominal
distension. Physical examination revealed poor orodental health and increased capillary refill
time (>3s). The dog was tachypneic (respiratory rate = 42-54 breaths per minute) with
increased respiratory effort and normothermic (38.0 oC). Muffled heart sounds were
ausculted. Femoral arterial pulses were slightly weak. Bilateral whistle sounds were also
ausculted in the cauldal lung fields. Rapid heartworm antigen test was negative. A complete
blood count, serum biochemistry panel and urinalysis were shown in Table 1. Analysis of the
abdominal free fluid indicated exudative effusion with total protein >2.5 g/dl. Thoracic
radiographs indicated cardiomegaly with pulmonary edema (Figure 2). Abdominal
ultrasonography revealed moderate effusion and increased gallbladder wall thickening (Figure
3). A 6-lead ECG displayed atrioventricular block with short R waves (Figure 4) and,
supraventricular and ventricular arrhythmias. Echocardiography showed severe pericardial
effusion with tamponade (Figure 5). Following medication was initiated after
pericardiocentesis: furusemide (1 mg/kg IV q12h) and lisinopril (0.5 mg/kg PO q24h) with a
supplemental oxygen. Aspiration cytology of the pericardial fluid stained with MayGrunwald-Giemsa and Haematoxylen-Eosin (H&E) defined suspected tumoral mass without
any microbiological pathogens. Recurrent pericardiocentesis was also performed during 3-4
weeks. Nevertheless, the dog died during the application of pericardiocentesis. In necropsy,
about 300 cc of bloody exudate was remarkable in the pericardium (Figure 6). Multiple
papillary lesions with elastic consistency, 2 mm in diameters and grayish-white appearance in
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sections were observed on the surface of the epicardium (Figure 7).
Tissue samples collected from necropsy were fixed in 10% buffered formalin and
embedded in paraffin. Paraffin blocks sectioned at 5μ were stained with H&E, periodic acid
schiff (PAS), toludin blue, alcian blue, musicarmin ans Masson’s trichrome stains. Mucin also
stained metachromatically. Immunohistochemically, tissue samples stained using actin, P63,
cytokeratin19, vimentin, desmin and CD44 antibodies by Avidin-Biotin Complex Peroxidase
method (ABC-P). Histopathologically; neoplastic mesothelial cells showing anaplasia have
been seen in shapes of round–polygonal cells with hyperchromatic nuclei and narrow
cytoplasm. These cells had not only papillary proliferation but also solid structures in
sections. There were a small number of mitotic figures. Hyaline areas were encountered in
center of many areas (Figure 8a-b). Alcian blue was positive (Figure 9), but mucicarmine and
PAS were negative for tissue sections. Epithelial and mesenchymal areas were sperated by
Masson’s trichrome stain. Immunohistochemically; while the antibodies of actin (Figure 10),
vimentin (Figure 11), desmin (Figure 12) and cytokeratin 19 (Figure 13) were moderately
positive, CD44 (Figure 14) was slightly positive. In addition, p63 was negative. With
cytopathological, histopathological and immunohistochemical examinations confirmed the
exact diagnosis of ‘primary epicardial mesothelioma’.
Table 1. Routin Blood Work and Urinalysis of the Dog

13.2
2.0
0.9
10.3
0.1
15.6
5.8
78.6
0.75
6.61
13.6
36.4
55.1
20.5
37.3
32.4

Reference
Ranges*
6-17
0.9.5
0.3-2.5
3.5-12
0.1-19
12-30
2-13
35-70
0.1-19
5.5-8.5
12-18
37-55
60-72
19.5-25.5
32-38.5
35-53

RDW (%)
PLT (109/l)
Glucose (mg/dl)
Urea (mg/dl)
Creatinin (mg/dl)
T. Protein (g/dl)
Albumin (g/dl)
T. Bilirubin (mg/dl)
D. Bilirubin (mg/dl)
ALP (IU/L)
ALT (IU/L)
AST (IU/L)
CK (IU/L)
GGT (IU/L)
Na (mmol/L)
P (mmol/L)

1035
6.0

Protein
Blood
Bilirubin

+1
+1

Results
WBC (109/l)
LYM (109/l)
MONO (109/l)
NEUT (109/l)
EOS (109/l)
LYM (%)
MONO (%)
NEUT (%)
EOS (%)
RBC (1012/l)
HGB (g/dl)
HCT (%)
MCV (fl)
MCH (pg)
MCHC (g/dl)
RDWa (fl)
Urinalysis
Specific Gravity
Glucose
pH
*Kaneko et al., 2008

Results
18.7
238
135.1
175.9
3.11
5.7
3.0
0.43
0.26
58.9
101.7
55.8
66.7
17
138.9
5.4

Reference
Ranges*
12-17.5
200-500
65-118
15-59.9
0.5-1.5
5.4-7.1
3.1-4
0.1-0.3
20-156
21-102
23-66
<200
6-28
140-154
3.8-5.6
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Figure 2. Cardiomegaly with pulmonary
Edema (Vertebral Heart Score: 12)

Figure 3. Increased gallbladder (GB) wall
thickening and abdominal effusion

Figure 4. First-degree atrioventricular block with short amplitude of QRS complexes. Note
the increased P-R interval (arrow) and visible ventricular premature complex (VPC) after
consecutive beats. 50 mm/sn, 10 mm/mV, HR: 90 bpm

Figure 5. Severe pericardial effusion (PE)
in the dog with cardiac tamponade.
Right parasternal short axis view. RV: Right
ventricle, LV: Left ventricle

Figure 6. Bloody exudate remarkable in the
pericardium
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Figure 7. Multiple papillary lesions on
the heart.

Figure 8a. Pleomorphic neoplastic cells in
pericardium, x100, H&E.

Figure 8b. Hyaline areas in center of many
areas between pleomorphic neoplastic cells,
x200, HE.

Figure 9. HA areas stained as blue, x400,
Alcian Blue.

Figure 10. Positive reaction with actin in
Figure 11. Positive reaction with vimentin in
cytoplasms in neoplastic cells, x200, ABC-P. cytoplasms in neoplastic cells, x200, ABC-P.
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Figure 12. Positive reaction with desmin in
cytoplasms in neoplastic cells, x200, ABC-P.

Figure 13. Positive reaction with CK19 in
cytoplasms in neoplastic cells, x100, ABC-P.

Figure 14. Slightly positive reaction with
CD44 in cytoplasms in neoplastic cells, x100, ABC-P.
DISCUSSION
The prevelance of Mesotheliama has been defined as one case for every 1000 dogs.
Canine mesothelial tumors with a localised or diffuse distribution covering the body cavities
have also been reported (Head et al., 2002; Vural et al., 2007). Effusion in the pericardial
cavity results from the infiltration of tumoral mass or exudation of the lymphatic vessels
under compression the tumoral mass (Winnie and Rosciani, 2012). The case presented here
reflects the diffuse primary epicardial mesothelioma in a dog with severe pericardial effusion
and cardiac tamponade.
Although most of the pathologists think that all mesotheliomas are potentially
malignant, benign form of them is fairly rare to make a diagnosis (Winnie and Rosciani,
2012). The histopathological classification of the malignant mesotheliomas include
predominantly epithelioid, fibrous or mixed form (Head et al., 2003). Epitheliod and mixed
mesotheliomas considered as the most common types in dogs (Trigo et al., 1981). It could not
always possible to define an exact diagnosis of pericardial mesothelioma with cytological
Volume VI, 2016, Number 5: VETERINARY MEDICINE, ANIMAL STUDIES

89

Science & Technologies
samples obtained by pericardiocentesis. Malignant and reactive mesothelial cells are
morphologically similar and during the imflammation mesothelial cells change their own cell
morphology and number forming pleomorphic and multinucleated. Epitelioid or mixed
malignant mesotheliomas are usually associated with recurrent pericardial effusions
containing diagnostic cells (Koss et al., 1988; De-May, 1996). The case presented here was
consistent with the reports previously described. We could have a diagnostic suspicion of
epitelioid epicardial mesothelioma in effusion samples obtained by pericardiocentesis because
of the presence of diagnostic cells. However, pathological sections obtained in necropsy
confirmed the exact diagnosis in the case.
Mucin defines an histopathological term including several biochemical entities such as
glycosaminoglycans and Hyaluronic acid (HA), which is considered the main component of
mucin (Gross et al., 2005). It has been reported high blood levels of HA in Shar-Peis with
cutaneous mucinous. Severity of the dermatological signs could be various depending on
accumulation of HA in upper or deep dermis (Zanna et al., 2008). In addition, the reports
previously defined revealed that cutaneous mucinosis in Shar-Peis is a consequence of a
genetic defect of HA metabolism, either in synthesis or the catabolism. Maybe, a problem the
dog can have about the drainage of the HA into the dermal lymphatics (Muller, 1990; Zanna
et al., 2008). Although we did not define the blood levels of HA in the dog presented here,
presence of wide mucin lakes in the pathological sections confirmed the diagnosis. In fact, we
had also a confused problem in diagnosis of the case because of the truth the Shar-Peis had, so
that most clinically healthy Shar-Pei breed dogs had higher levels of HA compared to the
other breeds. This made us obscure to explain the mechanism of the disease. Ironically,
neoplastic mesothelial cells had also a wide perinuclear region including mucin (HA) lakes
(Enzinger and Weiss, 1985). There are also some reports in human literatures regarding that
excessive HA production increases the malignant properties of mesothelioma cells (Lie and
Heldin, 2001). This controversy made the possible relation between mucinosis and
mesothelioma stronger in the case.
It would be true to say that in Shar-Pei dogs with cutaneous mucinosis, we should also
recheck the heart for the development of epicardial mesothelioma.
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