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Abstract Inflammatory pseudotumour of the commoKey words Inflammatory pseudotumour - Bile duct -
bile duct (CBD) is extremely rare. A 58-year-old Jap&lonal analysis - Immunohistochemis:fry
nese female without choledocolithiasis underwent pan-
creatico-duodenectomy for constriction of the middle
lower region of the CBD. A submucosal tumour protrudatroduction
ing into the CBD, was histologically inflammatory con-
sisting of fibroblastic cells, collagen fibres and myxoibhflammatory pseudotumour (IPT) may present as a
stroma with chronic inflammatory cells. This lesion wasass in pulmonary and extrapulmonary tissues [3-5, 7,
surrounded by an irregular fibrosclerosing lesion wit11, 14, 18, 22-24]. IPT is a morphologically similar
obliterative phlebitis which involved the neighbouringntity that consists of heterogeneous types; some cases
pancreas and lymph nodes. Clonal analysis of the tummay represent benign or low-grade malignant myofibro-
by polymerase chain reaction analysis of X chromosoilastic tumours [5], and others are distinctly reparative
inactivation patterns, confirmed the polyclonal nature le&fsions, especially in the urogenital tract [11, 13]. Al-
the lesion. Immunohistochemically, the fibroblastic celthough IPT occurs in practically every conceivable site
in both lesions had the same phenotype [vimentin (#),the body, it has rarely been documented in the extra-
desmin €), muscle-specific actin-) and CD34 (+)] sug- hepatic bile ducts [9, 10, 18, 23]. In the present paper,
gesting that these lesions with different histological feae describe such a lesion in the common bile duct
tures represent zonation of the same inflammatory p(GBD) in a Japanese female. An interesting finding was
cess. The outer lesion extended irregularly into adjacémit the IPT was surrounded by a fibrosclerosing lesion
pancreatic tissue and lymph nodes. This fact made it dif-the neighbouring tissue. Clonal analysis and immuno-
ficult to differentiate this from a malignant lesion, even Histochemistry were used to characterize the fibroblasts
frozen sections contained no atypical cells. in the IPT and the accompanying fibrosclerosing lesion.
Clonality can be assessed in any cell lineage in most
female subjects by molecular analysis of patterns of X
chromosome inactivation [1, 17]. Several monoclonal
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Fig. 1A Gross features of the lesion of the common bile dueminase 159 U/l (<d35 U/l), glutamic pyruvic transaminase 454
showing a low protrusion with a smooth surfaBeCross-section U/l (<40 U/l) andy-glutamyl transpeptidase 331 U/l (<50). Serum
of the lesion. Two features are seen; a tumour-like, relatively wayG was slightly increased (2,008 mg/dl, normal 1,180-1,654
defined lesion, and diffuse, irregular shaped fibrous lesions exg/dl), but tests for antinuclear antibodies and anti-mitochondrial
tending to the surrounding parenchynim). Although both of antibody were negative. Hepatitis B virus antigen and anti-chronic
the lesions are composed of fibrous spindle cells with plasma ¢adpatitis C virus antibody were negative. Tumour markers, includ-
and lymphocyte infiltration, the former area has relatively moieg alpha-fetoprotein, carcinoembryonic antigen and CA19-9,
myxoid stroma €) and the latter is more collagenoi®)((C and were within normal limits. A retrograde cholangiopancreatogra-
D Haematoxylin and eosin stain, original magnification x20)  phy showed marked narrowing of the middle-lower region of the
CBD, 2.2 cm in length. Endoscopic ultrasonogram revealed a hy-
poechoic nodule, 2.0 cm in diameter, at the narrowed portion of
my at the age of 23, and hysterectomy for leiomyoma uteri and e CBD. Liver biopsy showed non-specific chronic inflammation
cision of pulmonary sclerosing haemangioma at the age of §vthe portal tract. Pancreato-duodenectomy was performed with a
There was no history of inflammatory bowel disease or any aupgesumed diagnosis of carcinoma of the CBD. After the operation,
immune disease. She usually drank two glasses of beer per ti¢gr function returned to normal.
Laboratory tests revealed serum bilirubin 0.7 mg/dl, alkaline phos-
phatase 653 U/l (normal, 80—250 U/l), glutamic oxalacetic trans-



Materials and methods

The formalin-fixed, paraffin-embedded sections were subjected :
immunohistochemistry to characterize the fibroblasts in IPT ar
the fibrosclerosing lesion, using the avidin biotin complex metho [
The antisera used were against vimentin (Dako, Tokyo, Jap "M} )RR .
muscle-specific actin (HHF-35, Enzo Diagnostics, New Yo g,;‘g VAR ‘ 1 \ ‘é
USA), desmin (Immunotech, Marseilles, France), S-100 prot }”)( : ) A e 2 D2
(Dako), CD34 (Nichirei, Tokyo, Japan), CD21 (Dako), CD : 3 Sy g 2
(Dako) and MIB1 (Ki67, Immunotech). A labelling index was cal
culated as the number of labelled nuclei as a percentage of th
tal nuclei counted. We counted a total of 1,000 nuclei of fibrobl
tic spindle cells in the tumour-like lesion using a printed pho |
graph. Epstein-Barr virus (EBV)-encoded small RNA (EBER) ii.
situ hybridization was also applied to the formalin-fixed, paraffir,
embedded sections, as reported previously [8]. .

The methods used to assess the clonality of cells from a fem
subject follow the principle of lyonization. A polymerase chain re::
action (PCR)-based method that can detect polymorphisms &
particular X-linked locus allows for a distinction to be made besg:
tween the maternal and paternal X chromosomes [1, 17]. An &2 . , i
tive X chromosome can be distinguished from an inactive X chri®iss R, TR N g v
mosome by its state of methylation. Thus, by combining these &% : 4 el
alyses we can determine patterns of X chromosome inactiva
[1, 17]. If the lesion is neoplastic, a monoclonal or clonal popu
tion of cells should inactivate one X chromosome exclusively. T
X-linked polymorphic loci were used to analyse clonality: the lod
for phosphoglycerate kinase (PGK) and X-linked human androg
receptor (HUMARA). The analyses were performed as describs 3
previously [1, 17]. Briefly, DNA samples of the tumour-like lesior
were subjected to PCR to amplify the PGK and HUMARA gen “
by using a set of oligonucleotide primers, either after digest
with Hpall or directly without digestion. The PCR products of the
PGK gene were then digested wgbtX| to reveal restriction frag-
ment length polymorphism, electrophoresed in 2% agarose and;:
sualized with ethidium bromide and ultraviolet light. PCR for thi %
HUMARA gene was performed using biotinylated primers. This
amplified products were electrophoresed in 4% polyacrylami¢
gel containing 30% formamide and 4M urea, transferred to a rp
lon membrane, and detected with chemiluminescence.

Fig. 2 Small veins around the common bile duct show almost
complete obliteration, with prominent inflammatory cell (mainly
Pathological findings mononuclear round cells) infiltration and fibrosis. Elastica-Masson
stain, original magnification x8)
A low protruding lesion (1.7x1.0 cm) was located at the
middle portion of the CBD, and was covered by intatid. 3 Results of the human
ductal mucosa (Fig. 1A). The CBD was slightly dilate ﬁd{ggg?sfﬁﬁg%ggtaefffgmgg‘ie;
above the lesion. The cut surface showed a relativgly right lane is the polymerase
well circumscribed and grey-white tumour-like lesiorchain reaction product of
which compressed the lumen of the CBD eccentricallypall-digested DNA from the
A diffuse and irregular fibrosing lesion surrounded tH '°”-dC'°“a|"ty| anallys?t
tumour-like swelling and extended into the adjacent paSn-OWe a polycional paftern
creas and lymph nodes (Fig. 1B). Histologically, the tu-
mour-like lesion was composed of fibroblastic spindle
cells, fine collagen fibres and myxoid matrix with chron-
ic inflammatory cells and small humbers of eosinophils
(Fig. 1C). The fibroblastic spindle cell bundle showed diman the area of the tumour-like lesion, and was also ac-
irregular stream. The cellularity of the spindle cells wasmpanied by chronic inflammatory cells (Fig. 1D).
uneven, but there were no foci of compact spindle c#fhlebitis” was observed within the area of the fibroscle-
proliferation. Mitotic figures and nuclear atypia were nobsing lesion (Fig. 2). The borderline between the tu-
observed in the fibroblastic cells. The glands of the biteour-like and the fibrosing lesions was relatively clear,
duct wall adjacent to the lesion was markedly decreaskedt there was no capsule. The lesion was histologically
Although lymphoid follicule formation was observedgonsistent with IPT, and the surrounding fibrosclerosing
necroinflammatory changes were not seen in the CB3ion histologically resembled retroperitoneal fibrosis.
wall without tumour tissue. The surrounding irregular fifhe stomach, duodenum and gall bladder showed no ab-
brosing lesion contained more hyaline collagen fibresrmalities. No acid-fast bacilli or fungi were seen.




Fig. 4A, B CD34 expression is observed in spindle cell of botthronic inflammatory cells and collagen fibres [3-5, 7,
D34 T e socivn e Enacim b e iy o 14: 18, 22-24]. However, whal has been provious-
arrow). Close-lrj)p view of the pseudotumour IesitB”).((Origina[Iy ly reported in the Ilteratur? as,,IPT IS now ConSIdered'tO
magnifications: left x32; right x32'%) be heterogeneous [3, 5]. “IPT" has been loosely applied
to inflammatory (true) neoplasms which should be ap-
propriately excluded from IPT, such as inflammatory fol-
Clonal analysis, using the HUMARA gene on the Kcular dendritic cell tumours (usually in the liver or
chromosome, revealed a polyclonal pattern of inactivepleen) [21], and myofibroblastic neoplasms including
tion in the tumour-like lesion. The electrophoresed patflammatory fibrosarcoma [15]. In the present case, mi-
tern of the amplified DNA fragment of the HUMARAtotic figures were extremely rare and the labelling index
gene with previous digestion withpall was identical to with the monoclonal antibody MIB1 (Ki67) was low in
that without such digestion (Fig. 3). As for the PGkhe fiboblastic cells of the tumour-like lesion. The clonal
gene, the patient was homozygous for Bs&I-restric- analysis, which is based on random X chromosome inac-
tion site, and the analysis could not be performed. tivation, did not disclose a clonal component. CD21 and
Proliferating fibroblastic cells in both IPT and the ficD35, markers for follicular dendritic cell, were both
brosclerosing lesion of the present case were strongégative. Although EBv was recently identified in some
and diffusely positive for vimentin and CD34 (Fig. 4)eiomyomatous or follicular dendritic cell tumours [2,
but were negative for desmin, muscle-specific actin a@@, 21], a sensitive method of EBER in situ hybridization
S-100 protein. There was no positive signal for EBERiId not identify a positive signal. These facts indicate
The labelling index with MIB1 was 2.6%. that the lesion in the present case is not a heoplasm, but
is rather an inflammatory or reparative type of IPT.
In the present case, the lesion was surrounded by a fi-
Discussion brosclerosing mass with obliterative phlebitis. It is possi-
ble that the submucosal tumour-like lesion may have
IPT is a mass lesion which exhibits a common histolodyeen caused by vascular lesions in the outer fibroscleros-
a variable admixture of bland-looking spindle cell$ng lesion. CD34 was expressed in the fibroblastic cells
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Table 1 Reported cases of inflammatory pseudotumour of the common bile@BBt¢dommon bile duc '}

Case Author Age Sex Size (cm) Location/extension Involvement of systemic
(years) organs
1 E.E. Haith et al. 6 M 3cm Lower portion of the CBD/ -
[9] in diameter pancreas and a few nearby
lymph nodes
2 J.D. Stamatakis et al. 13 F 3cm Upper portion of the CBD/ -
[23] in diameter cystic duct and common
hepatic duct
3 H. Ikeda et al. 43 M No mass CBD, gall bladder, cystic Lung, bilateral, cevical
[10] formation duct and lymph nodes and inguinal regions
4 Y. Ozeki et al. 73 M 2.1x1.9x1.5cm Upper portion of CBD/ -
[18] hepatic hilus
5 Present case 58 F 1.7x1.0x1.0 cm Middle portion of the CBD/ -

pancreas and lymph nodes

of both lesions in the present case. In a case of chrqgdgerences

cholangitis due to a bile stone, which was examined for a

control study, CD34-positive cells were observed only in. Allen RC, Zoghbi HY, Moseley AB, Rosenblatt HM, Belmont
the endothelium of the small vessels and in only a limit- JW (1h‘~?92%2\/|§thyla“0tn_07'|tﬂa“ ﬁnd Hpal Sges near the Foly-

. morpnic repeat In € numan androgen-receptor gene
ed area (.)f the outer Iaye_r of the f_|brous Wp#lé{). Thes‘? correlates with X chromosome inactivation. Am J Hum Genet
facts indicate that the fibroblastic cells in both lesions 51:1229-1239
may be induced at the same site, and that both lesionsarber DA, Kamel OW, Rijn M van de, Davis RE, Medeiros
were histological variations of a common inflammatory LJ, Jaffe ES, Weiss LM (1995) Frequent presence of the Ep-

: i ; ; _ stein-Barr virus in inflammatory pseudotumor. Hum Pathol
and fibrosing process. Coffin et al. referred to this phe >6-1093-1098

nomenon as zonation in IPT [5]. In IPT of the urinary cnan ke (1996) Inflammatory pseudotumor: a family of le-
bladder, spindle cells were immunoreactive with CD34 sjions of diverse nature and etiologies. Adv Anat Pathol
in only 1 of 12 cases, in which muscle-specific actin was 3:156-171 _ _

negative [13]. It would also be interesting to determind- Chen KTK (1992) Mycobacterial spindle cell pseudotumor of

. . . lymph nodes. Am J Surg Pathol 16:276-282
whether phenotypic analysis of the spindle cells (muscl@; éofﬁn CM. Watterson E Priest JR, Dehner LP (1995) Extra-

specific actin £) and CD34 ("‘) in_the present case) pulmonary inflammatory myofibroblastic tumor (inflammato-
could be useful for further classification of IPT. ry pseudotumor). A clinicopathologic and immunohistochemi-
IPT or IPT-like lesions in the common bile duct have cal study of 84 cases. Am J Surg Pathol 19:859-872

Comings DE, Skubi KB, Eyes JV, Motulsky AG (1967) Famil-
rarely been repc_)r.ted [9, 10, 18, 24]. Four ot_her Cas(.gsial multifocal fibrosclerosis-Findings suggesting that retroperi-
have been classified as IPT of the common bile duct in tgneal fibrosis, mediastinal fibrosis, sclerosing cholangitis, Rie-

the English and Japanese literature (Table 1). The caselel’s thyroiditis, and pseudotumor of the orbit may be different
reported by Ikeda et al. showed granulomatous lesions inmanifestations of a single disease. Ann Intern Med 66:884-892
the bilateral hepatic ducts, extrahepatic bile ducts arfd Facchetti F, De Wolf Peeters C, De Wever I, Frizzera G (1990)

- Inflammatory pseudotumor of lymph nodes, immunohisto-
gall bladder, as well as in the lymph node and the lung, chemical evidence for its fibrohistiocytic nature. Am J Pathol

with a positive serum immune complex and a decreasedi137:281-289
complement level [10]. This case appeared to represend.etukayama M, Hayashi Y, Iwasaki Y, Chong J, Ooba T, Ta-
different type of disease, perhaps a Iymphoplasmacytick'zawa T, Koike M, Mizutani S, Miyaki M, Hirai K (1994) Ep-

: . . . . stein-Barr virus-associated gastric carcinoma and Epstein-Barr
variant of primary sclerosing cholangitis [12] or multifo- i< infection of the stomach. Lab Invest 71:73—81

cal fibrosclero_sis [6]'. The tumour-like lesions qf the foum. Haith EE, Kepes JJ, Holder TM (1964) Inflammatory pseudo-
other cases, including ours, have been restricted to theumor involving the common bile duct of a dix-year-old boy:
CBD (Table 1). IPT of the CBD is also different from the Successful pancreatico-duodenectomy. Surgery 56:436— 441

: . . . . lkeda H, Oka T, Imafuku I, Yamada S, Yamada H, Fujiwara K,
hepatic IPT associated with chronic cholangitis reporté%‘ Hirata M, Idezuki Y, Oka H (1990) A case of inflammatory

by Nakanuma et al. [16], not only in its location but also pseudotumor of the gallbladder and bile duct. Am J Gastroen-
in its aetiology, since necroinflammatory or necrodegen- terol 85:203-206
erative changes in hepatic IPT were not observed in fiieJones EC, Clement PB, Young RH (1993) Inflammatory pseu-

peribiliary glands in IPT of the CBD. dotumor of the urinary bladder. A clinicopathological immu-

. ; . . . nohistochemical, ultrastructural, and flow cytometric study of
This tumour-like lesion of the common bile duct with  13°cases. Am J Surg Pathol 17:264-274 Y Y

the outer fibrosing lesion found in the present case > Kawaguchi K, Koike M, Tsuruta K, Okamoto A, Tabata I, Fu-
volved the pancreas and lymph nodes irregularly, mim- jita N (1991) Lymphoplasmacytic sclerosing pancreatitis with
icking carcinomatous infiltration. This fact made it diffi- g[\‘/%'@“igcgi/iﬁgvzgﬁgte(gspmﬂl]?nfypgtcrl]%rlozszlhggghglgggItls exten-
cult to decide upon approprlate treatment _at operat_lq(;g_! Lundgren L, Aldenborg F, Angervall L, Kindbom LG (1994)

and would have done so even if frozen sections had indi-pseudomalignant spindle cell proliferation of the urinary blad-
cated a benign process. der. Hum Pathol 25:181-191
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