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Fig. 4-79-year-old woman with inflammatory pseudotumor of pancreas and liver.
A, Axial CT scan shows well-circumscribed, low-attenuation lesion in posterior segment of right lobe of liver (arrow). Second lesion was present in medial segment of left lobe
of liver (not shown).
B, Abdominal sonognam of posterior right segment lesion shows well-circumscribed hypoechoic mass with no distinguishing benign features. CT-guided biopsy was performed.

adenocarcinoma. Although histopathologic eval-

uation of the original resected specimen showed

no evidence of cancer, a biopsy of the right lobe

lesion was performed to exclude malignancy.

Biopsy showed only nonspecific periportal fi-

brosis. A second biopsy again revealed no ma-

lignancy and confirmed periportal fibrosis with a

lymphopla.smacytic cell infiltrate, a finding com-

patible with inflammatory pseudotunior. No

myofibroblastic component to the lymphoplas-

macytic infiltrate was reported, possibly indicat-

ing an early stage (stage I) ofdisease [6].

Discussion

Inflammatory myofibroblastic pseudotu-

mor (also called inflammatory pseudotumor,

plasma cell pseudotumor, plasma cell granu-

loma, and inflammatory myofibrohistiocytic

proliferation) is a benign disease process pro-

ducing clinical and laboratory findings com-

patible with and suspicious for neoplastic

disease. This process is usually described as

involving a single organ system, and present-

ing symptoms frequently initiate a workup for

pulmonary, hepatic. or pancreatic malignancy.

This report describes a series of four patients

notable for progressive involvement of multi-

ple organ systems by the same histopathologic

process. A more extensive discussion of the

histopathologic and immunohistochemical

evaluation of three of the four patients pre-

sented has been reported separately [5], as

have the clinical events surrounding the 50-

year-old man’s renal failure [http://www.

akjdjoumal.org/abs_6/v3 1n6pe5.html].

No imaging features have been shown to dis-

tinguish benign from malignant disease. This.

may reflect variable degrees of fibrous and cel-

lular infiltration in the developing inflammatory

process. In an Armed Forces Institute of Pathol-

ogy study of 61 cases of pulmonary myo-

fibroblastic pseudotumor, distinguishing

inflammatory pseudotumor from malignancy

was difficult to do on the basis of radiographic

findings, particularly because primary pulmo-

nary lesions were occasionally shown to have

aggressive features [7]. The findings presented

here corroborate these observations, with each

new site of involvement having clinical and im-

aging features that were suggestive, but not ab-

solutely diagnostic, of tumor.

Histopathologically, inflanimatory pseudotu-

mon is distinguished by the characteristic

whorled appearance of the inflammatory infil-

trate. The myofibroblast is the major cell type in

these infiltrates, although a wide spectrum of

histopathologic appearances and degree of spin-

dle cell proliferation has been noted [5], contrib-

uting to variability in pathologic nomenclature.

In the pancreaticobiliary region, excluding carci-

noma may be difficult, particularly when dense

inflammatory infiltrates contribute to difficulty

in distinguishing inflammatory pseudotumor

from malignancy or from other inflammatory

processes such as sclerosing pancreatitis [5]. In a

study of inflammatory pseudotumor of lymph

nodes, Moran et al. [6] showed three stages of

disease progression. Stage I represented small or

single foci with a spindle cell and inflammatory

cell admixture and preservation ofthe remaining

nodal architecture. This would correspond to the

nonspecific inflammatory and fibrotic changes

seen in the liver biopsy specimen from the 79-

year-old woman. Stage II had diffuse nodal in-

volvement, pericapsular extension, and a more

prominent myofibroblastic component to the in-

flammatory reaction. Stage ifi indicated nodal

replacement by progressive sclerosis. These oh-

servations may be of value diagnostically with

respect to identifying imaging features specific

to a particular stage in the morphologic evolu-

tion of this process. Two of the four patients in

this series (Table 1) had sites of distant lymph-

adenopathy evaluated either by biopsy or surgi-

cal resection that had inflammatory infiltrates

identified histologically, possibly representing

early stages in the proliferation of the patients’

inflammatory myofibroblastic disease.

The etiology of inflammatory pseudotu-

mor is unclear. The frequent association with

reactive hyperplastic lymphadenopathy sug-

gests a possible autoimmune etiology, and

numerous agents are known to incite patho-

logic immune responses. However, given the

nonspecific nature of this inflammatory pro-

cess and the multiple sites of organ involve-

ment, it is unlikely that any one single

environmental or chemical insult will be
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identified. Infectious causes have also been

proposed, with reports of bacterial, fungal,

and viral isolates being obtained from in-

flammatory pseudotumor foci [8, 9]. Exami-

nation of three of four patients in this series

for Epstein-Barr virus, however, had nega-

tive findings [5].

This chronic process may represent an indo-

lent premalignant state [2-4]. Cytogenetic

analyses of resected pseudotumor specimens
revealed aneuploidy (hyperploidy) in five of

nine pediatric inflammatory pseudotumors [10],

and a direct correlation was found between the

existence of chromosomal anomalies and either

local or distant recurrence. Two independent

studies of pulmonary inflammatory pseudotu-

mor also showed clonal chromosomal anoma-

lies, including aneuploidy, translocations, and

partial chromosomal deletions [1 1, 12]. No cor-

relation was found between the histologic ap-

pearance of the myofibroblastic infiltrate and

the incidence of recurrent or locally aggressive

pseudotumor [4].

The findings presented here are meant to em-

phasize the nonneoplastic nature of disease

processes identified in the pancreatic and hepato-

biliary systems that were presumed on multiple

occasions to be malignant. Although not for-
mally a malignant disease, inflammatory

pseudotumor may clearly show aggressive local

invasive spread with potential for local, re-

gional, and systemic extension of disease. Two

ofthe four patients presented here ultimately re-

quired nonsurgical interventional procedures as

their respective diseases progressed.

Neoplastic processes cannot be discounted

when advising the patient and family, particu-

larly as evidence accumulates to suggest that

myofibroblastic inflammatory pseudotumor

may exist on a spectrum of cellular and neo-

plastic transformation. The radiographic find-

ings presented here emphasize the fact that

neoplasia remains a histologic diagnosis and

that considerable overlap may exist between

the imaging features of malignant disease and

the features of other disease entities. Increased

awareness by radiologists of the variable and

potentially progressive spread of inflammatory

pseudotumor is particularly important with

patients in whom a prior diagnosis of inflam-

matory pseudotumor has been made; new sus-

picious mass lesions may represent recurrence

of the patients’ inflammatory disease rather

than malignancy. This heightened awareness

should prompt more extensive noninvasive and

minimally invasive radiologic, histopathologic,

and immunohistochemical evaluations before

directing patients toward complicated and po-

tentially high-risk surgical procedures.
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Pictorial Essay

Vascular or lschemic Complications After Liver
Transplantation

James F. GloCkner1 and Andrew R. Forauer1’ 2

T ransplantation has become the

treatment of choice for end-stage

liver disease. More than 4000

liver transplantations were performed in the

United States in 1997, and more than 1 1,000

patients are currently awaiting a transplant.

Graft survival and overall patient survival

have steadily improved since the first trans-

plantations were performed in the early

1960s, and 82% of the patients who received

a transplant between 1992 and 1994 survived

for at least 1 year [ 1 ]. A significant percent-

age of transplants do fail, however, and it is

important that radiologists recognize and, if

possible, treat the complications that can

lead to graft failure. Complications related to

vascular insufficiency are fairly common,

can usually be detected with conventional

imaging techniques, and often respond to

prompt treatment. This essay describes the

appearances of common and uncommon vas-

cular or ischemic complications.

Sonographic Appearance of Normal
Posttransplant Liver

The normal sonographic appearance of the

hepatic vessels is illustrated in Figure 1. The

hepatic artery can be easily visualized with

color or power sonography, and the resistive

index value ([peak systolic velocity - peak di-

astolic velocity] I [peak systolic velocity]) nor-

mally ranges from 0.5 to 0.7. Normal systolic

acceleration times (the time from end-diastole

to the first systolic peak) are less than 0.1 sec.

Fig. 1-42-year-old male liver transplant patient with normal findings on sonography.
A, Doppler sonogram of left hepatic artery shows low-resistance waveform with normal resistive index.
B, Doppler sonogram of main portal vein shows monophasic hepatopetal flow.
C, Doppler sonogram of middle hepatic vein shows pulsatile flow directed toward inferior vena cava.
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