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Imaging features of nodular regenerative hyperplasia of the liver
mimicking hepatic metastases
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Abstract volvement of the liver by multiple nodules, which was
We described the sonographic, computed tomographipathologically documented after surgical biopsy of the
(CT), and magnetic resonance (MR) imaging features ofiver.

one atypical case of nodular regenerative hyperplasia of

the liver. The presence of multiple hepatic nodules sug-

gested the diagnosis of metastatic disease to the liveCase report

because of a peripheral rim of enhancement on CT ob-

tained after intravenous administration of contrast mate4 39-year-old woman was admitted to our hospital for nausea, vomiting,

rial and a halo sign on T2-weighted spin-echo MR imag_and epigastric pain. She h'aq had a splepectomy after an abdominal
trauma 20 years before. Clinical examination and esophagogastroduo-

Ing. Exarr_nnatu?n of the pathOIOQ'C Specimen Obt‘r""’]e‘jdenoscopy were normal. Biologically, aspartamate transaminase (184
after surgical biopsy showed that the nodules were madgy/L, normal = 0-15 1U/L) and alkaline phosphatase (391 IU/L, nor-

of hepatocytes, with a nodular arrangement surroundechal = 20-75 1U/L) levels were elevated. Hepatitis B virus surface
by peliosis, without fibrosis or cirrhosis. These findings antigen and hepatitis C antibody were negative. The patient did not have

suggested that peIiosis may cause peripheral rim of ena_cquired immunodeficiency syndrome or infected with HIV virus. Se-
rum bilirubin anda-fetoprotein levels were normal.

hanc.emem on CT and halo Slg.n on MR 'maQ'”g- In “th Sonographic examination of the liver showed five hypoechoic and
of this case, nodular regenerative hyperplasia of the livetell-delineated nodules in the right lobe. All were homogeneous or
should be considered in the differential diagnosis of heslightly heterogeneous, with a hypoechoic rim (Fig. 1). Diameters were
patic metastases. 15-32 mm. The left lobe was heterogeneous wiFhout a definable nodule.
Computed tomography (CT; Tomoscan LX, Philips, Best, The Nether-

Key words: Liver, neoplasms—Liver, magnetic reso- !ands) was perfo_rnjed v_wth 10-mm contiguous slices before a_nd after
intravenous administration (V) of a iodinated contrast material. On

nance imaging—Liver, Compl"ted tomography. plain CT, no real hepatic lesion could be depicted; only hypodense

subcapsular areas could be seen. In addition, no change in hepatic
morphology and especially no enlargement of the caudate lobe were
seen. After IV administration of iodinated contrast material, the hepatic

- . . . parenchyma was heterogeneous, with multiple hypoattenuating subcap-
Noduar regenerative hyperpla5|a of the liver (NRH) IS asular nodules in the left lobe and segment VII. In addition, some nodules

rare benign hepatic lesion characterized histologically bYshowed peripheral rim of enhancement (Fig. 2). CT images obtained 5
diffuse involvement of the liver by nodules of regenera-min later showed homogeneous nodules that became isoattenuating
tive hepatocytes without cirrhosis. Although this is arelative to the adjacent hepatic parenchyma. Magnetic resonance (MR)
well-known and well-defined histological entity, it is less imaging examination (MR Max, General Electric Medical Systems,

. - - . Milwaukee, WI) was performed at 0.5 T by using T1-weighted short
familiar to radmlOg'StS [1] One reason may be that im time inversion recovery (STIR) pulse sequence [repetition time FR)

aging findings are OfFen norma}l, SO.thE.it only a few caseg 180 ms, time inversion (Tl 380 ms, echo time (TE} 20 ms] and
have been reported in the radiologic literature. T2-weighted conventional spin-echo (SE) imaging (FR2060 ms,

We describe one atypical case of NRH of the liver TE = 120 ms). Multiple nodules with different MR imaging features

in which imagina findings demonstrated diffuse in- ere d(_epicted in both lobes. More nodules were seen with MR i_maging
9ing 9 than with sonography and CT (12 nodules in the right lobe with MR

imaging vs. five and seven with US and CT). On T1l-weighted STIR
_— imaging, the main nodules were isointense relative to the liver and some
Correspondence tayl. Clouet were hyperintense. Some had a hypointense rim (Fig. 3). On T2-
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Fig. 1. Sonogram of the liver shows well-defined, homogeneous, iso-Fig. 3. T1-weighted STIR MR imaging (TR= 1180 ms, TI= 380 ms,

echoic nodule with a slightly hypoechoic rimarowhead$ in the right TE = 20 ms) shows subcapsular, poorly defined nodules in the right

lobe of the liver (segment VII). lobe of the liver, which are isointense relative to the adjacent paren-
chyma @rrows).

Fig. 2. CT obtained after intravenous administration of iodinated con-

trast material during the portal dominant phase demonstrates multipl&ig. 4. T2-weighted SE MR imaging (TR= 2060 ms, TE= 180 ms)

“nodules” in the left lobe featuring peripheral rim of enhancement shows a hyperintense and heterogeneous left lopen( arrowy. Some

(arrows). At this level of slice, the nodule in segment VII shown in hypointense nodulesarow) display a hyperintense rim (“halo” sign;

Figure 1 @rrowhead$ displays peripheral rim of enhancement. arrowheads.

weighted SE imaging, the left lobe was heterogeneous and diffusel\Discussion
hyperintense relative to the remaining hepatic parenchyma, without any
definable nodule (Fig. 4). The right lobe was found to contain multiple NRH is a distinct pathologic entity characterized by the

nodules with different appearances: some were hypointense or hyper- f diff . dul fh .
intense with a hyperintense rim (“halo” sign; Fig. 4) and some were Pr€S€nce of diffuse regenerative nodules of hepatocytes in

markedly hyperintense. Analysis of histological material obtained fromthe periportal areas without hepatic cirrhosis or fibrosis
percutaneous biopsy of the liver was inconclusive because it showe@l, 2], Liver biopsy with a Iarge tissue sample is necessary
normal hepatocytes and dilated sinusoids without fibrosis or malignantg gscertain the diagnosis. In our case, percutaneous bi-

cells. After a 6-month follow-up period, the patient was in excellent - . - . . ~
clinical condition. Aspartamate transaminase and alkaline phosphatas%psy provided insufficient pathologic material. Macro

levels were still elevated (377 IU/L and 473 IU/L, respectively). Imag- spopically, NRH. of _the ”lver may be. normal or very
ing examinations showed multiple hepatic nodules. Histological exam-Similar to hepatic cirrhosis, with multiple regenerative
ination of the pathologic specimen obtained after surgical biopsy innodules [3].

segment Il showed nodules made of normal hepatocytes in a nodular The actual frequency of NRH of the liver is 0.6 -2.6%
arrangement. Peliosis with dilated vascular structures was observe

around the nodules. No fibrosis was seen, and portal spaces Wer%] ?UtOpsy serles. NRH I?’ a very C,ommon hlStOlOgIC
markedly distorted. All these findings were consistent with NRH of the €Ntity, and this contrasts with the relatively small number

liver (Fig. 5). of papers reporting imaging features of NRH of the liver.
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Fig. 5. Pathologic examination
(Gordon Sweet) shows multiple
hyperplastic parenchyma nod-
ules @rrows) surrounded by
peliosis @rrowhead$ without
fibrosis. Original magnification
x180.

One reason is that NRH is most often asymptomaticbut hyperenhancing nodules with arterioportal shunting
NRH is mostly found incidentally on biopsy specimens, have been reported [6]. MR imaging usually shows nor-
during laparotomy performed for another reason, or frommal findings [9, 10]. It may show heterogeneous hepatic
autopsies [1, 4]. parenchyma with nodules compressing portal branches,
The physiopathologic mechanism of NRH remainssimilar to findings seen in cirrhosis [3]. These latter
unclear. At present, NRH is considered to be a consefindings, however, have been reported in only one case. In
quence of an abnormality of the portal blood flow [5]. our case, we observed some nodules with peripheral rim
NRH of the liver is often associated with systemic vas-of enhancement, similar to findings observed in malignant
cularitis, hematologic disease (myeloma or lymphoma)tumor or encapsulated tumor. To our knowledge, this
hepatic metastases from breast carcinoma, primary pufinding in NRH of the liver has never been reported.
monary hypertension, primary biliary cirrhosis, chronic ~ In most cases, the differential diagnoses of NRH of
Budd-Chiari syndrome, or secondary to organ transplanthe liver include cirrhosis with diffuse hepatocellular car-
tation [1, 3, 5-7]. Clinically, patients with NRH of the cinoma, regenerative nodules, and borderline nodule. Re-
liver may be asymptomatic or may suffer from portal generative nodules can be distinghished from NHR by the
hypertension. In patients without cirrhosis, NRH is thefact that they appear hypointense on T1- and T2-weighted
second cause of portal hypertension after portal thrombosequences. In our case, the multiple nodules suggested the
sis [5, 8]. Slight increase in serum liver enzyme levelsdiagnosis of metastatic disease because of peripheral rim
often indicates the disease. Jaundice is very rare. of enhancement on CT or a halo sign on T2-weighted MR
Imaging findings of NRH are not specific. In most imaging [13]. Pathologic examination of the resected
cases, imaging examinations show normal findings. Irspecimen showed hepatocytes with a nodular arrange-
most cases, sonography shows normal hepatic parement surrounded by peliosis [14]. Peliosis is defined by
chyma. In a few cases, well-delineated hypoechoic othe presence of cystic hepatic sinusoidal dilatation with
isoechoic nodules can be depicted [1, 3, 6, 9, 10]. Hy-multiple blood-filled lacunar spaces of different sizes.
perechoic nodules have been reported in very rare cas&onographically, when this entity is diffuse to the liver, it
[5]. Sometimes a diffusely heterogeneous hepatic parerean show an inhomogeneous pattern with hyper- and
chyma can be seen. In some cases, sonography can depigtpoechoic regions [15]. CT may demonstrate spontane-
multiple nodules, whereas CT and MR examination showous hyperdense lesions in relation to higher density ag-
normal findings. CT can show normal findings in half of gregation of large blood-filled spaces. After bolus admin-
the cases or hypoattenuating nodules relative to the adjastration of contrast material, these lesions first appear as
cent hepatic parenchyma in the other cases [1, 9-12hypodense and then as iso- or hyperdense [15]. Rim of
Rarely, spontaneously hyperattenuating nodules can benhancement on CT and the halo sign on MR imaging in
depicted [1]. Usually the nodules do not enhance after IV our case may be explained by the peripheral peliosis.
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In conclusion, our case shows that NRH of the liver 7.
may simulate metastatic disease to the liver. Imaging fails

to characterize this histological entity definitely. Liver

biopsy with a large tissue sample is necessary to make the"

diagnosis; thus, surgical biopsy is mandatory.
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