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Abstract
This report aimed to reveal the characteristics of calcifying panniculitis in two cats. Two biopsies taken from the lumbosacral region of an
8-month old and a 1-year old, male, mixed breed cats were evaluated. Macroscopically, there were masses of different sizes varying from 1.5 to
2.5 cm in diameter. The masses had a generally firmness and were grayish-white in colour. Histopathology revealed necrotic and degenerative
lipocytes in lobules of subcutaenous fat tissue. In some areas, there were lymphocyte, macrophage and neutrophil leukocytes infiltrations and
connective tissue proliferation. There were also large calcifying areas at the centre of degenerated-necrotic fat lobules. Alizarin Red S detected
the calcifying areas and Masson’s trichrome differentiated connective tissue proliferation. In ABC-P, CD3 slightly reacted with lymphocytes and
lymphoblasts. Vimentin moderately reacted with connective tissue proliferation at the periphery of the necrotic areas and the septum. A1AC
reacted in the cytoplasm of macrophages and peripheral necrotic areas. No reaction was determined with A1AT. In conclusion, such cases have
not been documented in veterinary pathology. It is believed that the two cats possibly had a renal deficiency problem or nephrotic syndrome
in the pathogenetic mechanism. It was also considered that A1AC (serine proteinase inhibitor) expressions could have a role in such cases
despite there being no A1AT (another serine proteinase inhibitor) expression.
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İki Kedide Karşılaşılan Subakut Lobüller Kalsifiye Pannikülitisin
Patomorfolojik ve İmmunohistokimyasal Bulguları
Öz
Sunulan bu iki olguda kedilerdeki kalsifiye pannikülitisin karakteristik özelliklerinin açığa çıkarılması amaçlandı. Sekiz aylık ve bir yaştaki iki
erkek, tekir kedide lumbosakral bölgeden alınan biyopsiler değerlendirildi. Makroskopik olarak çapları 1.5-2.5 arasında değişen, sert kıvamda
beyazımsı kitleler mevcuttu. Histopatolojik incelemede deri altı yağ dokusundaki lobüllerde dejeneratif ve nekrotik lipositler gözlendi. Bazı
alanlarda lenfosit, makrofaj ve nötrofil lökosit infiltrasyonları ile bağ doku proliferasyonu vardı. Ayrıca dejenere-nekrotik yağ lobüllerinin
merkezinde geniş kalsifiye alanlar da gözlendi. Alizarin Red S boyaması ile kalsifiye alanların, Masson’un trikrom boyamasıylada bağ doku
proliferasyonunun ayrımını yapıldı. ABC-P yönteminde, CD3 lenfosit ve lenfoblastlarla hafif reaksiyonlar verdi. Vimentin nekrotik alanlarda
ve septumda yer alan bağ doku proliferasyonlarıyla orta şiddette reaksiyon verdi. A1AC makrofajların sitoplazmasında ve perifer nekrotik
alanlarda reaksiyon verdi. Sonuç olarak bu türden vakalar veteriner patolojide bildirilmemiştir. Her iki kedide de gelişen lezyonların patogenetik
mekanizmasında böbrek yetmezliği ya da böbrek kökenli bir sendrom olabileceği düşünülmektedir. Ayrıca, serin proteinaz inhibitörü olan
A1AT ekspresyonu olmamasına karşın başka bir serin proteinaz inhibitörü olan A1AC ekspresyonlarının bu tür olgularda rolü olduğuna
inanılmaktadır.

Anahtar sözcükler: İmmunohistokimya, Kalsifiye pannikülitis, Kedi, Patomorfoloji

INTRODUCTION
A panniculitis is a group of heterogeneous disease whose
hallmark is inflammation of subcutaneous adipose tissue
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or panniculus adiposus [1]. The inflammation frequently
affects the deep dermis. In the etiology, there are generally
infectious agents, foreign bodies, vitamin E deficiency,
trauma, pancreatic disease, vasculitis, drug eruption and
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lupus erythematosus in human beings. The disease may
sometimes develop after steroid application, exposure
to cold air or ice and α1-antichymotrypsin (A1AC), α1antitrypsin (A1AT) deficiency, especially in humans. It
has also been documented that the etiology of Weber
Christian disease in humans remains unknown. The clinical
classification of panniculitis has always been a problem in
human dermatology, so classification has been performed
on the basis of histological appearance. In medicine, these
inflammatory changes of subcutaneous fat tissue can be
classified in several types, although lobular (fat lobules),
septal (interlobular septa including connective tissue) and
diffuse (both fat lobules and septa) forms of panniculitis are
found according to distribution in veterinary medicine [2].
The classification can be diversified into many types
related to the etiology. Four main types have been defined
as: 1) lobular panniculitis without vasculitis, 2) lobular
panniculitis with vasculitis 3) septal panniculitis without
vasculitis, 4) septal panniculitis with vasculitis [3]. Although
calcifying panniculitis has been known since the 1980s, it is
seen in the classification as a special topic [4-10]. That type of
panniculitis has been generally reported in humans with
renal failure and has primarily involved anticoagulantlike heparin injection sites [4,9]. The place of calcifying
panniculitis has not been conclusive despite being known
as a sub-class of lobular panniculitis without vasculitis [11].
It is a peculiar form of calcinosis cutis which belongs to
the spectrum of calciphylaxis [4]. The most possible reason
is the disturbance of the calcium-phosphate balance [12].
Macroscopically, lesions are seen as symmetrical violaceous
to black patches or plaques. They frequently develop on the
legs, and sometimes on the upper extremities and trunk.
The lesions can be enlarged with necrotic and black eschar
tissues. Over time, ulcers may open from those areas of
subcutaneous necrosis. Microscopically, there is mucinous
degeneration of fat tissue, lymphocytic vasculitis and
adventitia and medial calcium deposits within adipose
lobules of the interstitial connective region [4,7,10,11]. The aim
of this report was to determine the different characteristics
of calcifying panniculitis in two cats.

CASE HISTORY
Two brother cats, aged 8 months and 12 months old were
brought to a private veterinary clinic with complaints
of inappetence, depression and occasional jaundice. In
clinical examination, there was seen to be cachexia and
tenderness to abdominal palpation. The left lumbosacral
region of the dorsal trunk in both cats was seen to be
painful and partly ulcerated with eschar masses. Blood
samples were collected from the cats and sent to a private
veterinary laboratory for examination of blood parameters.
It was then decided to remove the masses surgically and
they were sent for diagnosis to the Pathology Department
of the Veterinary Medicine Faculty of Ankara University.
After macroscopic examination, tissue samples were taken
from the lesions for histopathology examination. The

samples were fixed in 10% formalin, processed routinely
and embedded in paraffin. Sections were cut from
the paraffin blocks of 5 μm thickness and stained with
haematoxylin-eosin (H&E), Alizarin Red S and Masson’s
trichrome methods. After the histochemical staining, the
indirect immunoperoxidase method (ABC-P) was applied
using CD3, CD4, vimentin, alpha-1 antitrypsin and alpha-1
antichymotrypsin antibodies. The tissue sections were
deparaffinized with xylene and rehydrated in decreasing
dilutions of alcohol. Then, the sections were washed with
phosphate buffered saline (PBS; pH 7.4). Endogenous
peroxidase activity was blocked with 0.3% H2O2 for 20 min.
The sections were processed with 0.1% trypsin at 37°C for
30 min. After the PBS washes, sections were incubated
with protein blocking sera (Peroxidase Detection System,
Novocastra, RE7110-K, Leica Biosystems). The sections
were treated with primary antibodies (polyclonal rabbit
alpha-1 antitrypsin-1/100, Abcam, monoclonal mouse
anti-vimentin, clone V9, 1/100, Dako, polyclonal rabbit anti
alpha-1 antichymotrypsin- 1/50, Abcam, polyclonal rabbit
anti CD3 1/50, antibodiesonline, monoclonal mouse anti
CD4, 1/100, Dako) in a humidified chamber for 1 h at room
temperature.. Then, biotinylated secondary antibody and
streptavidin peroxidase complex (Peroxidase Detection
System, RE7110-K, Novocastra, Leica Biosystems) were
consecutively applied for 30 min each, and the section
was washed 3 times with PBS between the applications.
Control samples were treated with PBS instead of primary
antibodies. As the chromogen, 3-amino- 9-ethylcarbazole
(AEC) (Santa Cruz Biotechnology Inc.) was selected.
Counterstaining was performed with Gill’s haematoxylin.
Sections were mounted with glycergel and examined
under a light microscope (Leica).
Macroscopically, the mass had focal features of elastic
consistency and was grayish-yellow in colour in the 8-month
old cat. The mass weighed 1.5 g and measured 1.5x1.3x0.5
cm. In the elder cat, there were three masses of the same
appearance as the first one. The masses weighed a total
of 7 g and measured 2.5x1.5x1.3 cm, 1.5x2x1.2 cm, and
1.5x1x0.7 cm.
Microscopic examination revealed necrotic and degenerated
fat cells in lobules of subcutaneous fat tissue (Fig. 1A-B).
In some areas, lymphocyte, macrophage and neutrophile
leukocyte infiltrations and connective tissue proliferation
were observed. There were also large calcifying areas
at the centre of the degenerated-necrotic fat lobules.
Calcifying areas were detected with Alizarin Red S stain
and connective tissue proliferation was detected with
Masson’s trichrome stain (Fig. 1C).
Immunohistochemical staining for CD3 slightly reacted
with lymphocytes and lymphoblasts (Fig. 1D). Vimentin
moderately reacted with connective tissue proliferation
at the periphery of necrotic areas and the septum (Fig.
1E). A1AC reacted in the cytoplasm of macrophages and
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Fig 1. A- Degenerated and necrotic fat (black arrow) and collagen (white arrows) tissue, x100, H&E; B- Degenerated fat
cells (black arrows) and inflammatory cell infiltration (arrows), x100, H&E; C- Calcium deposits in fat tissue (arrows), x100,
Alizarin Red S Stain; D- CD3 positive T lymphocytes (arrows), x100, ABC-P; E- Vimentin-positive fibrocytes (arrows), x100,
ABC-P; F- A1AC positivity in macrophages (arrows), x100, ABC-P

peripheral necrotic areas (Fig. 1F). CD4 and A1AT were
negative.

DISCUSSION
In these two cases, the clinical examination together
with the results from the blood parameters suggested
an inflammatory skin disease which may have been
acute or sublinical in a disease connected to one of the
internal organs. The anamnesis was useful for the clinician as
vaccinations and parasite therapy had been administered
to both cats 2.5 months and 1 month ago, respectively.
However, the blood parameters demonstrated different
results with low RBC, haemoglobin and high creatinine,
calcium, phosphorus and WBC. From these results it
was considered that a renal problem and anaemia
may be related to eritropoetin dys-synthesis m. Pathomorphologically, lobular evaded necrotic adipocytes with
severe inflammation in H&E staining and calcium deposits
in Alizarin Red S staining and fibrocytic and fibroblastic
proliferation in Masson’s trichrome staining revealed
calcification in all the masses. Calcifying panniculitis

has been reported in literature together with fatigue
and a severe condition when considering calciphylaxis
and nephrotic syndrome or renal failure in human
counterparts [5,7,8,10]. However, despite the lack of appetite
and mild cachexia, both cats appeared healthy and not
in a serious condition. Histopathologically however,
calcium deposits have not been reported to be dense
on small or large vessels except on the interstitium
although there have been a few reports [4,5]. Unlike other
reports in literature and in humans, connective tissue
proliferation was noticeable in this study and there was
seen to be a tendency to granulomatous inflammation
in one of the masses. Immunohistochemically, CD3
confirmed T-lymphocytes even though CD4 was negative
for B-lymphocytes. Vimentin showed fibrocytic and
fibroblastic proliferation developing at the periphery of
necrotic areas. On the other hand, AAT was negative. ACT
reacted in macrophages on the periphery of necrotic areas
and between adipocytes and also in collagen bundles. In
a few reports in recent years, emphasis has been placed
on the relationship between alpha-1 antitrypsin (AAT) and
alpha-1 antichymotrypsin (ACT) and panniculitis [13,14].
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ACT and AAT are members of the serine protease inhibitor
(serpin) superfamily of proteins [15,16]. AAT plays a critical
role by blocking the proinflammatory effect of neutrophil
leukocytes [15]. ACT also inhibits chymotrypsin-like serine
proteases, with neutrophil cathepsin G thought to be
the main target. It can also inhibit mast cell chymases
and angiotensin-converting enzyme proteases which
have a role in active vasoconstriction. Rajpara et al.[13]
reported that there is a relationship between overactivity
of membrane bound serine proteases and neutrophil
elastases in subcutaneous fat tissue. However, no immunohistochemical study was applied in terms of localization of
positivities. In the current cases, AAT was applied and found
to be negative, suggesting that there was no relationship
between them, although it was considered that ACT might
have a role in the pathogenesis of panniculitis. The ACT
positivities from the cases can be considered to support
that there is a connection between patients with renal
failure and calciphylaxis.
In conclusion, this report is the first in respect of panniculitis
classification in veterinary medicine in Turkey. It can be
considered of guidance for researchers studying the role
of serine protease inhibitors for other types of panniculitis
cases in kidney-related disorders.
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