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Backgrounds/Aims: Hepatic inflammatory pseudotumor (HIPT) is a rare disease characterized by chronic infiltration of
inflammatory cells and area of fibrosis. The objective of this retrospective observational study was to investigate clin-
icopathological features and outcomes of patients who underwent hepatic resection (HR) for HIPT. Methods: From
2009 to 2018, seven patients with HIPT underwent HR, accounting for 0.06% of 11,979 adults who underwent HR at
our center. Results: These seven patients included five men and two women. Their mean age was 62.3+11.6 years.
In four patients with hepatitis B virus (HBV)-associated liver cirrhosis or chronic hepatitis, liver masses were suspected
of hepatocellular carcinoma (HCC) or combined HCC-cholangiocarcinoma based on imaging studies. In three patients
without HBV infection, two patients were suspected of HCC, for whom liver biopsy was not performed. One patient
was suspected of liver abscess or HIPT, for whom percutaneous liver biopsy was performed and the mass was diag-
nosed with HIPT. However, this patient underwent HR owing to abdominal pain. No patient presented with abnormally
elevated levels of alpha-fetoprotein, protein induced by vitamin K absence or antagonist-Il, or CA19-9. During a mean
follow-up period of 76.4+34.8 months, no patient experienced recurrence of HIPT. Conclusions: HIPT, a rare form of
liver disease, is often misdiagnosed as malignant liver tumor. Active histological diagnosis is warranted for patients
with suspected HIPT to avoid unnecessary operation. HR can be indicated in case of diagnostic ambiguity of HIPT

or under a clinical diagnosis of malignant liver tumor. (Ann Hepatobiliary Pancreat Surg 2021;25:34-38)
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INTRODUCTION

Inflammatory pseudotumor (IPT) is a rare disease char-
acterized by chronic infiltration of inflammatory cells and
area of fibrosis.' It is also known as inflammatory myofi-
broblastic tumor or plasma cell granuloma.’” Its etiology is
uncertain, although infectious condition, autoimmune phe-
nomenon, and systemic inflammatory response syndrome
have been suggested to play roles in its pathoge:nesis.2'5
Recently, IPTs are more frequently recognized than before
probably due to frequent abdominal imaging studies.

Despite recent development of radiologic imaging stud-
ies, it is still difficult to differentiate hepatic inflammatory
pseudotumor (HIPT) from malignant tumors (such as hep-

atocellular carcinoma [HCC], intrahepatic cholangiocarci-

noma [ICC], and metastatic cancer6’7) and liver abscess
showing incomplete liquefaction and granulation.*” Treat-
ment for HIPT has not been established yet.g'12 Due to its
diagnostic ambiguity, some patients undergo surgical resec-
tion and other patients are managed with antibiotics, non-
steroidal anti-inflammatory drugs, or no medication.””'*"
The objective of this study was to investigate clinicopatho-
logical features and outcomes of patients who underwent

hepatic resection (HR) for HIPT.

MATERIALS AND METHODS

Patient selection
Liver resection database at our institution was extensi-

vely searched to identify patients diagnosed with HIPT.
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Of 11,976 patients who underwent HR for various in-
dications from January 2009 to December 2018, seven
(0.06%) were pathologically diagnosed with HIPT using
resected liver specimens. Medical records of these patients
were retrospectively reviewed. This study protocol was
approved by the Institutional Review Board (IRB) of our
institution. The requirement for informed consent was
waived due to the retrospective nature of this study. This
study was performed in accordance with ethical guidelines
of the World Medical Association Declaration of Helsinki
2013. Patients were followed up until August 2020 based
on medical record review with the assistance of the

National Health Insurance Service.

Preoperative evaluation, surgical procedures,

and postoperative follow—-up

Routine preoperative evaluation was performed for pri-
mary liver tumors as described previously.'® In general,
patients who underwent HR for benign diseases were fol-
lowed up every 6 months during 3 years after surgery and
every 1-2 years thereafter as part of routine health screen-

ing.

Statistical analysis
Numerical data are presented as means and standard

deviations. All statistical analyses were performed using
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SPSS version 22 (IBM, New York, NY, USA).

RESULTS

Patient demographics and preoperative

diagnosis

Clinicopathological features of seven patients with HIPT
are described in Table 1. These seven patients included
five men and two women. Their mean age was 62.3+11.6
years. Four (57.1%) patients were positive for hepatitis B
virus (HBV) infection. However, none of them was pos-
itive for hepatitis C virus infection or had alcoholic liver
disease. Liver lesions were detected during routine health
screening or HBV-associated HCC screening in five pa-
tients and during general examination for abdominal pain
in two patients.

In four patients with HBV-associated liver cirrhosis or
chronic hepatitis, liver masses were suspected of HCC or
combined HCC-cholangiocarcinoma on imaging studies
(Fig. 1). One of them (Case No. 4) underwent percuta-
neous liver biopsy; however, no mass was identified. In
three patients without HBV infection, two patients were
suspected of HCC, thus liver biopsy was not performed.
In contrast, one patient (Case No. 1) was suspected of liv-
er abscess, ICC or HIPT. Percutaneous liver biopsy was

performed for this patient and the mass was diagnosed

Table 1. Profiles of seven patients diagnosed with inflammatory pseudotumor of the liver

Preoper-
. Extent
HBV .. . Pre(?per- ative Pre(?p e of Tumor Tumor Fol- .
Case Sex Age infec- Clinical Liver ative PIVKA- ative hepatic size num- low-up Survival
No. (yrs) tion diagnosis biopsy AFP II CA19-9 resee (cm) ber period status
(ng/ml) (mAU/ (ng/ml) . (mos)
tion
ml)
1 F 83 No Abscess, HIPT 2.5 27 15.7 LL 3.5 1 123 Alive
HIPT, ICC
2 M 70 No HCC ND 32 17 ND RL 5.0 1 94 Alive
3 F 56 Yes  HCC, ND 32 27 2 LLS 23 1 91 Alive
cHCC-CC
4 M 46 Yes HCC No mass 4.7 22 ND RAS 0.7 1 89 Alive
5 M 60 No HCC ND 2.1 32 2.8 RL 5.5 1 79  Alive
6 M 61 Yes HCC ND 2 19 13.6 LMS 1.5 1 33 Alive
7 M 60 Yes  Metastasis, ND 4.8 36 10.4 LLS 25,14 2 26  Alive
HCC

HBYV, hepatitis B virus; HIPT, hepatic inflammatory pseudotumor; ICC, intrahepatic cholangiocarcinoma; HCC, hepatocellular
carcinoma; cHCC-CC, combined hepatocellular carcinoma-cholangiocarcinoma; ND, not done; AFP, alpha-fetoprotein; PIVKA-IL,
protein induced by Vitamin K absence or antagonist-II; CA19-9, carbohydrate antigen 19-9; LL, left lobectomy; RL, right lobec-
tomy; LLS, left lateral sectionectomy; RAS, right anterior sectionectomy; LMS, left medial sectionectomy
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Pre- or arterial phase Portal phase Gross section

Patient
no.

Fig. 1. Preoperative computed
tomography findings and gross
photographs of surgical speci-
mens obtained after initial hepa-
tectomy. Number denotes Case
number.

with HIPT. However, the patient underwent HR instead protein (AFP; 3.2+1.2 ng/ml; reference: 7.5 ng/ml), protein
of observation owing to persistence of abdominal pain. induced by vitamin K absence or antagonist-II (PIVKA-II;

Mean preoperative serum concentrations of alpha-feto- 25.7£6.9 mAU/ml; reference: 40 mAU/ml), and carbohy-



drate antigen 19-9 (CA19-9; 8.9+6.2 ng/ml; reference: 37
ng/ml) were within normal ranges. None of these patients

had abnormal levels of these tumor markers.

Outcomes after hepatic resection

The extent of HR was decided based on tumor location
and size. Two patients underwent right hepatectomy. One
each underwent right anterior sectionectomy, left hepatec-
tomy, and left medial sectionectomy. Two underwent left
lateral sectionectomy. All patients recovered uneventfully
from HR without any major complications. During a mean
follow-up period of 76.4+34.8 months, no patient experi-
enced recurrence of HIPT. Currently, all seven patients

are alive and doing well.

DISCUSSION

HIPT is a rare disease. It does not show specific symp-
toms, laboratory findings, or radiologic features. A Korean
multicenter study9 has suggested that dynamic computed
tomography (CT) and gadolinium (Gd)-enhanced magnetic
resonance imaging (MRI) can provide clues to the diag-
nosis of HIPT in patients with liver mass and normal tu-
mor marker levels. Because there is not pathognomonic
finding, clinical suspicion and subsequent histological di-
agnosis are necessary to make accurate diagnosis for HIPT.
In this study reflecting the reality, the majority of liver
masses were clinically diagnosed with HCC. Thus, percu-
taneous liver biopsy was performed in only 2 of 7 patients.

The etiology of HIPT is unknown yet, although inflam-
matory pattern of pathology and its associated laboratory
findings have been suggested to have possible association
with underlying infection via hepatobiliary tract in several
studies.”” Some studies have shown that 68%-80% of pa-

tients have hepatobiliary tract disease."*'"”’

Abdominal pain,
fever, and elevated inflammatory markers (including er-
ythrocyte sedimentation rate, C-reactive protein, and leu-
kocyte count) are common in HIPT cases.””"™"""® These find-
ings suggest the association of an underlying infectious con-
dition with HIPT.

HIPT presents as a large solitary mass. It occurs pre-
dominantly in the right lobe, although multicentricity has

2,17.21-23 .
’ A Korean multicenter has also

been also described.
shown that the mean size of mass is 4.4 cm and that the

majority of patients have a single tumor with right liver
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predominance.” Results of the present study showed that
a solitary mass of variable size without locational predom-
inance was the common finding.

In the literature, HIPT has shown inconsistent appear-
ance on radiologic studies without specific image find-

28917
ings.

The majority of HIPT patients show poorly de-
fined hypoattenuating lesion in pre-contrast CT, poorly de-
fined peripheral enhancement at arterial phase, and poorly
defined hyperattenuating lesions with internal hypoattenua-
ting area at equilibrium phase during dynamic CT imaging.
Pre-contrast MRI shows low signal intensity lesion at T1-
weighted image and relatively homogenous high signal in-
tensity lesion at T2-weighted image. Gd-enhanced MRI
shows poorly defined peripheral rim-like enhancement at
the arterial phase. However, similar enhancement patterns
during CT or MRI can be observed in other lesions such
as atypical HCC, ICC, metastatic tumors and abscess.*”"’
Because of such ambiguity in imaging diagnosis, histo-
logical diagnosis is essential to diagnose HIPT accurately.

It is known that the clinical course and prognosis of
HIPT are favorable with conservative treatment. 4"
In the present study, no recurrence occurred during a mean
follow-up period of 76.4+34.8 months. In seven patients
of this study, six received HR under the clinical diagnosis
of liver malignancy. In contrast, one patient received HR
instead of observation despite preoperative pathological
diagnosis of HIPT. The primary reason to choose HR in
this patient was the presence of abdominal pain. If HIPT
is pathologically diagnosed in the percutaneous liver biop-
sy, it is reasonable to manage it with supportive care or
observation for a while. If the mass grows or other abnor-
mal findings are found, more aggressive treatment includ-
ing surgical resection should be taken into account.

This study has several limitations, including its retro-
spective design and inclusion of a small number of pa-
tients treated at a single center. Multi-center studies are
needed in the future to evaluate characteristics of this very
rare disease.

In conclusion, HIPT is a rare form of liver disease that
is often misdiagnosed as malignant liver tumor. Active
histological diagnosis is warranted for patients with sus-
pected HIPT to avoid unnecessary operation. HR can be
indicated in case of diagnostic ambiguity of HIPT or un-

der a clinical diagnosis of malignant liver tumor.
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