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Abstract

Inflammatory pseudotumor (IPT) is a term defining a mass characterized microscopically by a pro-
liferation of bland mesenchymal spindle cells infiltrated by diffuse mixed inflammatory cells with a 
predominance of plasma cells and lymphocytes. Here, we show the primo vessel-like structure of the 
primo-vascular system (PVS) in a dog with IPT. A 6-years old male Mongrel dog was diagnosed with 
an abnormal mass (diameter 5.5 cm, weight 22 g) near left preputial area. The dog was submitted to 
the surgical detectomy of the mass. During the surgical operation, we observed primo vessel-like 
material. After fixations, the masses appeared macroscopically as lipoid-like, firm, white to grey mass-
es, measuring 5×8 cm. Histologically, cellular infiltration into the muscular layers was frequently seen. 
The mesenchymal proliferation remained the main component of the mass and was composed of my-
ofibroblastic-like spindle cells characterized by globular, irregular nuclei containing open chromatin 
and a prominent nucleolus. On the basis of the histopathologic lesions, the subcutaneous mass was di-
agnosed as IPT. Also, we detected a primo vessel-like structures in some areas of the IPT tissues. 
These were observed as novel thread-like structures and bundle of tubular structures. To our knowl-
edge, this report is the first case of primo vessel-like structure in a dog with IPT.

Key words : Inflammatory pseudotumor, Inflammatory myofibroblastic tumors, Plasma cell granuloma, 
Primo vessel, Dog

INTRODUCTION

Inflammatory pseudotumor (IPT), otherwise known as 
plasma cell granuloma, inflammatory fibrosarcoma, or 
myofibrohistiocytic proliferation is an uncommon non- 
neoplastic lesion considered to be the result of an in-
flammatory condition (Coffin and Fletcher, 2002). The 
World Health Organization defines IPT as a distinctive 
lesion composed of myofibroblastic spindle cells accom-
panied by an infiltrate of inflammatory cells such as 
plasma cells, lymphocytes and eosinophils (Coffin and 
Fletcher, 2002; Gleason and Hornick, 2008; Swain et al, 
2008). They are well recognised in the human medical 

literature as focal, benign mass lesions that occur in a 
variety of locations; however, there is ongoing debate 
about their inflammatory versus neoplastic nature, which 
is reflected by numerous synonyms (Häusler et al, 
2003). In veterinary medicine, case reports of IPTs are 
rare and most have been reported in the orbital cavity in 
cats and dogs (Haines and Moncure, 1973; Miller et al, 
2000; Billson et al, 2006; van der Woerdt, 2008; Knight 
et al, 2009). IPT and IPT-like lesions have also been re-
ported arising from the periorbita (Williams et al, 1998), 
subcutis (Miller et al, 1999; Wako et al, 2005; Knight 
et al, 2009) and thoracic and abdominal organs 
(Slocombe et al, 1992; Gartner et al, 2002; Boyle et al, 
2004; Liu et al, 2005; Böhme et al, 2010). Also, in hu-
man medicine, only 12 case reports of spinal IPT have 
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Fig. 1. Photographs of abnormal 
mass. (A) Preputial mass. 
(B) The thread-like struc-
ture (arrows) was ob-
served during the surgi-
cal remove of preputial 
mass.

Fig. 2. Gross findings of formal-
in-fixed abnormal mass. 
(A) Detectomied mass. 
(B) The cut surface of 
the mass.

been reported (Seol et al, 2005; Boutarbouch et al, 
2008).

Primo vessels (Bonghan ducts) are new kinds of mi-
cro-conduits and are assumed to be the mechanistic un-
derpinning of acupuncture meridians in traditional ori-
ental medicine. In the early 1960’s, Bong-Han Kim of 
North Korea claimed to have discovered these ducts, 
named after him, which formed a novel circulatory sys-
tem throughout an animal's body (Hong et al, 2010). He 
did not, however, disclose his method of observing the 
system in detail, so until recently, no exact confirmation 
of his work was ever accomplished despite many at-
tempts in China, Japan, and Russia, except, for a partial 
reproduction by a Japanese anatomist, Fujiwara (Fuji-
wara and Yu, 1967). Observations of primo vessels in 
rabbits, rats, and mice were recently made by applying 
modern bio-imaging techniques (Soh, 2009), which has 
not only confirmed Kim's claims but also provided new 
findings and information, such as in vivo staining of the 
primo vessels with trypan blue (Lee et al, 2009b) and 
the existence of primo vessels inside fat tissues (Lee et 
al, 2009a) and on the surfaces of subcutaneous tumor 
tissues (Yoo et al, 2009). Furthermore, some evidence 

for a fluid-conducting function of the primo-vascular 
system has been provided by measurements of the flow 
speed (Sung et al, 2008) and the fluid viscosity (Sung 
et al, 2009).

Here, we report IPT case in a dog. Also, we detected 
a primo vessel-like structure in some area of the IPT 
tissues.

CASE REPORT

A 6-years old male Mongrel dog (11G4280) was di-
agnosed with an abnormal mass (diameter 5.5 cm, 
weight 22 g) near left preputial area (Fig. 1). The dog 
was submitted to the surgical detectomy of the mass. 
During the surgical operation, we observed primo ves-
sel-like material (Fig. 1B). After detectomy, the tissues 
were fixed in 10% formalin, and were submitted for 
histopathological examination. Following fixation, sev-
eral transverse sections over the tumor masses were 
prepared. Tissues were processed routinely and em-
bedded into paraffin blocks. Four-micrometer-thick sec-
tions were cut and stained with hematoxylin (H&E) and 
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Fig. 3. Histopathological findings of 
inflammatory pseudotumor 
in abnormal mass. H&E 
stain. (A) The tissues were 
solid, superficial, of mild to 
moderate cellular density 
(×100). (B) Cellular infiltra-
tion into the muscular layers 
was frequently seen (×100).
(C) The spindle cells adopted 
a storiform or fascicular pat-
tern with occasional palisad-
ing and whirling figures 
(×400). (D) The stroma was 
collagenous, variably edema-
tous and diffusely infiltrated 
by a variable number of lym-
phocytes, neutrophils and 
plasma cells throughout the 
mass (×400). 

Fig. 4. Histopathological findings of 
primo vessel like structure in 
abnormal mass. H&E stain. 
(A) Two novel thread-like 
structures were observed in 
the white adipose tissue near 
the inflammatory pseudotu-
mor (×100). (B) Novel thread- 
like structures revealed longi-
tudinally aligned rod-shape 
nuclei surrounding lumens 
assumed to be endothelial 
cells of primo vessel (×400).

eosin.
After fixation, the masses appeared macroscopically 

as lipoid-like, firm, white to grey masses, measuring 
5×8 cm (Fig. 2). Histologically, the tissues were solid, 
superficial, of mild to moderate cellular density (Fig. 
3A). Cellular infiltration into the muscular layers was 
frequently seen (Fig. 3B). The mesenchymal pro-
liferation remained the main component of the mass and 
was composed of myofibroblastic-like spindle cells char-
acterized by globular, irregular nuclei containing open 
chromatin and a prominent nucleolus. The cytoplasm 
was abundant, spindle-shaped and of pale eosinophilic 
staining. Mitotic activity was low and no abnormal mi-

totic figure was observed. The spindle cells adopted a 
storiform or fascicular pattern with occasional palisading 
and whirling figures (Fig. 3C). The stroma was collage-
nous, variably edematous and diffusely infiltrated by a 
variable number of lymphocytes, neutrophils and plasma 
cells throughout the mass (Fig. 3D). Numerous vessels 
adopting various orientations were present throughout 
the tumor. Two novel thread-like structures were ob-
served in the white adipose near the inflammatory pseu-
dotumor (Fig. 4A). The novel thread-like structures re-
vealed longitudinally aligned rod-shape nuclei surround-
ing lumens assumed to be endothelial cells of primo 
vessel (Fig. 4B).
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On the basis of the histopathologic lesions, the sub-
cutaneous mass was diagnosed as inflammatory pseu-
dotumor. Also, we detected a primo vessel-like structure 
in some area of the IPT tissues. It was observed as nov-
el thread-like structures and bundle of tubular structures.

DISCUSSION

IPT is a term defining a mass characterized micro-
scopically by a proliferation of bland mesenchymal spin-
dle cells infiltrated by diffuse mixed inflammatory cells 
with a predominance of plasma cells and lymphocytes 
(Lott et al, 2007). Inflammatory myofibroblastic tumors 
(IMTs) belong to the IPT group and are characterized 
histologically by a mesenchymal proliferation consisting 
of spindle cells with globular nuclei and pale spindle 
cytoplasm with little mitotic activity and no abnormal 
mitosis. The tumor pattern may be of myxoid-vascular 
type, compact spindle cell type or hypocellular fibrous 
type. The mesenchymal component, generally regarded 
as having morphological and phenotypic features con-
sistent with myofibroblasts, is admixed with in-
flammatory infiltrate (Coffin et al, 1995).

IPTs are rarely described in dogs: one IMT within 
the orbit (Lott et al, 2007), one on the mitral valve 
(Tursi et al, 2009) and two cases of urinary bladder IPT 
(Rocha et al, 2002) have been reported, but no attempt 
were made to differentiate a myofibroblastic component. 
In this study, we described the macroscopic and micro-
scopic morphologies, as well as the immunohisto-
chemical characteristics of IMTs arising from the uri-
nary bladder in eight dogs.

The etiopathogenesis of IPT is unknown (Seol et al, 
2005), and a variety of causes have been implicated 
such as an immunologic host response to infectious 
agents (Narla et al, 2003, Boutarbouch et al, 2008), fi-
brogenic cytokine production, neighbouring necrotic tis-
sue or chronic inflammation following minor trauma, 
surgery or foreign bodies. More recent studies have 
identified cytogenetic changes which suggest that a con-
siderable proportion of IPTs are neoplastic (Häusler et 
al, 2003).

Because of the apparent morphological similarity- 

transparent thin structure-between lymph vessels and pri-
mo vessels, distinguishing between them is critical. A 
distinction based on gross anatomical features (Shin et 
al, 2005) and histological details (Ogay et al, 2009) in 
rabbits was reported before. The primo vessels floating 
inside the flow of lymph vessels of rats and rabbits 
manifestly demonstrated that they are two different sys-
tems (Lee et al, 2006; Johng et al, 2007; Lee and Soh, 
2008). Hematoxylin & Eosin staining revealed multiple 
lumens surrounded with loose collagen fibers in primo 
vessels, and those multi-lumen structures were distinct 
from the single-lumen structure of lymph or blood 
vessels. This result shows that primo vessels cannot be 
mistaken for lymphatic vessels, coagulated fibrins, or 
other artifacts (Ogay et al, 2009). Rod-shaped nuclei 
aligned longitudinally around the lumens of primo ves-
sels, and although these nuclei were assumed to belong 
to endothelial cells, they were not lymphatic endothelial 
cells (Ogay et al, 2009). In this study, we found the 
novel thread-like structures which longitudinally aligned 
rod-shape nuclei surrounding lumens assumed to be en-
dothelial cells of primo vessel. The structure was differ-
entiated with lymphatic vessels, coagulated fibrins, or 
blood vessels.

Primo vessels can exist both around and inside cancer 
tumors and inflammatory lesions (Yoo et al, 2009). The 
primo vascular system has been found in lung cancer 
and the ovarian cancer mouse models alongside blood 
vessels and lymphatic vessels (Yoo et al, 2009). The 
density of primo vessels is positively correlated with tu-
mor growth and inflammatory lesions (Yoo et al, 2009), 
suggesting that primo vessels play important roles in 
cancer development and other inflammatory diseases. In 
this study, we found primo vessel-like structure with 
IPT. Primo vessels may play an important role in shap-
ing the microenvironment for inflammatory pseudotumor 
development. In particular, the close relationship be-
tween white adipose tissue and primo vessels suggest 
the importance of white adipose tissue in the develop-
ment of primo vessels and IPT. Further studies are re-
quired to prove the exact relationship between the primo 
vessels and the diseases including IPT or other cancers.

To our knowledge, this report is the first case of pri-
mo vessel-like structure in a dog with inflammatory 



A primo vessel-like structure in a dog with inflammatory pseudotumor 81

Korean J Vet Serv, 2012, Vol. 35, No. 1

pseudotumor.
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