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Case Report 

Nodular Regenerative Hyperplasia of the Liver 
in a Patient with Systemic Sclerosis 

J. K A B U R A K I ,  S. K U R A M O C H I * ,  T. F U J I I ,  M. K U W A N A ,  T. TOJO**,  
Y. I K E D A ,  Y. H O S A D A *  

Summary We report on a 33-year-old female patient with systemic sclerosis and 
nodular regenerative hyperplasia of the liver (NRHL). A needle biopsy of the pa- 
tient's liver did not reveal the histology of NRHL or liver cirrhosis at her first visit 
to our hospital, when portal hypertension was demonstrated by percutaneons trans- 
hepatic portography. After 11 years, the patient died of hepatic and renal failure. 
At the time of autopsy, multiple nodules were found in the liver, and a microscopic 
examination showed a histology compatible with NRHL. It is suggested that the 
immunological disturbance was related to the patient's portal hypertension and 
NRtIL. 
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INTRODUCTION 

Cardiac, pulmonary and renal involvements are im- 
portant prognostic clinical features in patients with sys- 
temic sclerosis (SSc) (1,2). Hepatocellular failure, which 
leads to poor prognosis, is, however, found in some pa- 
tients with SSc (3). Primary biliary cirrhosis (PBC) as 
well as congestive liver and drug-induced hepatitis are 
found in patients with SSc (4). On the contrary, nodular 
regenerative hyperplasia of the liver (NRHL) is a rare 
complication in patients with SSc (5-8). NRHL is char- 
acterized by diffuse nodularity of the liver with little or 
no fibrosis, and has been found in patients with rheu- 
matoid arthritis, Felty's syndrome, systemic lupus erythe- 
matosus, haematological disorders and renal transplan- 
tation (8-12). Patients with NRHL present clinical man- 
ifestations of portal hypertension (13). However, the 
aetiologies of NRHL and portal hypertension are still 
unknown. 

We report on a patient with SSc who had portal hy- 
pertension and NRHL. Portal hypertension was demon- 
strated by the percutaneous transhepatic portography, 
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when a needle biopsy of the liver failed to reveal a his- 
tology of NRHL or liver cirrhosis. NRHL was confirmed 
at the time of autopsy. Furthermore, the patient was not 
diagnosed as having PBC. The immunological mecha- 
nisms are suggested as the aetiology of NRHL in this pa- 
tient. 

CASE REPORT 

A 33-year-old female patient visited Keio University 
Hospital in March 1979, for further evaluation. She had 
experienced severe degrees of sustained Raynaud's phe- 
nomenon over the last 10 years, and was diagnosed as 
having Sj6gren's syndrome confirmed by sicca symptoms, 
positive results from rose-bengal dye staining, Schirm- 
er's test and sialography, as well as histological abnor- 
malities in a salivary gland biopsy conducted by her fam- 
ily physician in 1978. 

Sclerodactyly and hepatosplenomegaly were found at 
her first visit. Laboratory examinations showed normal 
values for AST (25 IU/1) and ALT (15IU/1), and positive 
serological reactions of anti-U1-RNP antibodies, anti- 
SS.B (La) antibodies and anti-SS.A (Ro) antibodies by 
the double immunodiffusion method. Anti-Sm antibod- 
ies and anti-DNA topoisomerase I antibodies were neg- 
ative by the double immunodiffusion method. Anti-cen- 
tromere antibodies were not detected by the indirect im- 
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Fig. 1: Histology of the liver by percutaneous needle biopsy of the liv- 
er in 1979. (X200, Hematoxylin eosin staining.) The histology shows 
normal liver structure without any evidence of nodular regenerative 
hyperplasia or cirrhosis. 

munofluorescence using HEp-2 cells as substrate and by 
the immunoblots using mitotic chromosomes from col- 
cemide arrested HeLa cells as antigen. Her preserved se- 
rum did not contain IgG anticardiolipin antibodies and 
IgG ph0spholipid-dependent anti-~2-glycoprotein I 
(~I2-GPI) antibodies examined bythe enzyme-linked im- 
munosorbent assay. Pereutaneous transhepatic portog- 
raphy revealed portal hypertension with wedged hepat- 
ic vein pressure 270mmHg and narrowing branches in 
the portal vein. A needle biopsy of her liver showed a 
preserved architecture (Fig. 1). She was treated with pred- 
nisolone, 30mg/day. 

Digital pitting scars, shortening of tongue muscula- 
ture and superficial venous dilatations on the abdomi- 
nal wall were observed in 1983. Thrombocytopenia 
(8000/jzl) with positive reactions of platelet-associated 
IgG was found in 1987. Thrombocytopenia was relieved 
by treatment with prednisolone 60mg/day and intrave- 
nous gammaglobulin therapy; however, she developed 
ascites. Laboratory examinations showed liver dysfunc- 
tion, such as AST 46IU/1 (normal; 8-32IU/1), ALT 82IU/1 
(normal; 3-34IU/1), alkaline-phosphatase 652IU/1 (normal; 
80-290IU/1), choline esterase 740IU/1 (normal; 1500- 
3500IU/1), and renal dysfunction, such as serum creat- 
inine 1.7mg/dl (normal; 0.4-0.7mg/dl) and BUN 45.7mg/dl 
(normal; 10-20mg/dl). Other laboratory data included 
prothrombin time 71% (normal; 80-110%), total biliru- 
bin 0.6mg/dl (normal; 0.4-1.5mg/dl) and albumin 3.5g/dl 
(normal; 3.5-4.4g/dl). Serological tests for anti-mitochon- 
drial antibodies and anti-smooth muscle antibodies were 
negative. Ascites was relieved by treatment with diuret- 
ics. 

Fig. 2: Cut surface of the liver at the time of autopsy in 1990. Numer- 
ous nodules are scattered throughout the liver parenchyma. 

In February 1990, she developed ascites again, and was 
hospitalized. Physical examinations showed sclerodac- 
tyly, digital pitting scars, microstomia, superficial venous 
dilatations on the abdominal wall, Velcro tales on aus- 
culation of the lung, massive ascites and pretibial oede- 
ma. Laboratory examinations showed liver dysfunction 
(prothrombin time 61%, albumin 2.6g/dl, total bilirubin 
0.6mg/dl, LDH 660IU/1, AST 22IU/1, ALT 21IU/I, alka- 
line-phosphatase 1084IU/1, y-GTP 409IU/1, choline es- 
terase 890IU/1, ammonia 60umol/1) and renal dysfunc-. 
tion (serum creatinine 2.6 mg/dl, BUN 46.Smg/dl).Hep- 
atitis B surface antigen was negative, and hepatitis C an- 
tibodies in her preserved serum were not detected. The 
ascites was of transudate nature, with gross straw-co- 
loured appearance and laboratory examinations dis- 
closed a specific gravity 1.007 and protein 0.9g/dl. PuP 
monary fibrosis was found in chest X-ray films. Although 
she was treated with prednisolone, diuretics and perito- 
neal dialysis, refractory ascites might have disturbed sys- 
temic haemodynamics and renal perfusion. The level of 
serum creatinine and BUN gradually increased, and she 
finally died of hepatic and renal dysfunction in April 
1990. At the time of autopsy, multiple nodules were found 
in her liver (Fig. 2). Histological examination showed 
findings compatible with NRHL, such as various nod- 
ules of hyperplastic hepatocytes without fibrous capsules 
compressing adjacent liver tissue (Fig. 3). Each nodular 
lesion was formed by hepatocytes without cell atypia. 
Thrombotic obstructions were not found in portal vein 
and radicles. 

DISCUSSION 

The patient presented here was diagnosed as having 
SSc according to the preliminary criteria for the classi- 
fication of SSc by the American Rheumatism Associa- 
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Fig. 3: Histology of the liver at the time of autopsy in 1990. (X40, sil- 
ver staining.) The histology shows findings compatible with nodular 
regenerative hyperplasia of the liver. Several nodules made up of hepa- 
tocytes are formed, applying pressure to the surrounding tissue. In- 
tervening liver parenchyma is somewhat atrophic, and there is no fi- 
brous tissue proliferation. 

tion (American College of Rheumatology) (14). Al- 
though Sj6gren's syndrome, antinuclear antibodies and 
autoimmune-mediated thrombocytopenia were found, 
other clinical features of systemic lupus erythematosus 
as well as polymyositis or dermatomyositis were not evi- 
dent. 

It has been reported that in liver involvement is not 
frequent patients with SSc (15). In patients with SSc, 
PBC is a popular liver involvement as congestive liver 
and drug-induced hepatitis in patients with SSc (4). NRHL 
is characterized by histologic evaluation as the nodular 
transformation of the hepatocytes without distinct fi- 
brous capsules, and is a rare complication in patients 
with SSc. Since Lurie et al. reported the first case of lim- 
ited scleroderma with NRHL (5), similar cases have been 
found by other investigators (6-8). Furthermore, a new 
clinical entity of limited scleroderma with NRHL and 
PBC has been proposed (7). It was also reported that 
NRHL represents the early histological stage in PBC 
(16); however, serological tests and histological exami- 
nations did not indicate that our patient had PBC. Por- 

tal hypertension was found in the early period of our pa- 
tient's clinical course. Although the precise aetiologies 
of NRHL and portal hypertension are not clear, it has 
been reported that immunological and vascular factors 
play important roles in NRHL (8, 17). Furthermore, it 
has been reported that portal hypertension in NRHL is 
caused by the compression of portal veins near the hi- 
lum by the expanding nodules (8). The association be- 
tween serum anticardiolipin antibodies and recurrent he- 
patic infarction, and the subsequent development of 
NRHL was also reported (18). Although the histology 
was examined only by a needle biopsy of the liver, NRHL 
could not be found in the early stage of our patient. At 
that time, however, portal hypertension was confirmed. 
Tests for serum anticardiolipin antibodies and phospho- 
lipid-dependent anti-I]2-GPI antibodies were negative in 
our patient. 

The clinical course of our patient indicates that the 
perfusion defects might be related to the pathogenesis 
of NRHL. The ischaemia was not sufficient to produce 
massive necrosis of hepatic cells, but to result in NRHL, 
as suggested by other investigators (6,9). Patients with 
SSc and idiopathic portal hypertension have been re- 
ported (19-21). The aetiology of idiopathic portal hyper- 
tension has not been fully understood, but some immu- 
nological mechanisms and vasospastic visceral Raynaud's 
phenomenon were suggested (21). Our patient had var- 
ious immunological abnormalities such as Sj6gren's syn- 
drome and aut0immune-mediated thrombocytopenia, 
and severe degrees of Raynaud's phenomenon. These 
manifestations were similar to those reported by Wan- 
less et al. (17). Therefore, it is also suggested that the 
immunological disturbance caused NRHL through por- 
tal hypertension. 

Acknowledgements: We wish to thank Dr. Soichiro Mi- 
ura and Dr. Thoru Yanagisawa, Departmefit of Internal 
Medicine, Keio University School of Medicine, for their 
helpful suggestions regarding our patient. A part of the 
serological tests conducted on our patient was support- 
ed by a Research Grant for Intractable Diseases from the 
Japanese Ministry of Health and Welfare. 

REFERENCES 

1. Owens, G.R., Follansbee, W.E Cardiopulmonary manifestations 
of systemic sclerosis. Chest 1987, 91, 118-127. 

2. Kaburaki, J., Lee, C.C., Kuwana, M., Tojo, T., Ikeda, Y., Takano, 
M., Funatsu, Y. Initial predictors of survival in patients with sys- 
temic sclerosis (scleroderma). Keio J Med 1992, 41, 141-145. 

3. Kaburaki, J., Kuramochi, S., Kawai, S., Kuwana, M., Tojo, T., Ta- 
kano, M., Funatsu, Y., Hosoda, Y. Two cases of systemic sclerosis 

with hepatocellular failure due to primary biliary cirrhosis. Con- 
nective Tissue 1992, 23, 125-131. 

4. Medsger, T.A. Jr. Systemic sclerosis (scleroderma), localized forms 
of scleroderma, and calcinosis. In: Arthritis and Allied Condi- 
tions, 12th ed., Eds.: McCarty, D.J., Koopman, W.J., Philadel- 
phia, Lea and Febiger, 1993, 1253-1292. 



616 J. Kaburaki,  S. Kuramochi ,  T. Fujii et al. 

5. Lurie, B., Novis, B., Bank, S., Silver, W, Botha, J.B.C., Marks, I.N. 
CRST syndrome and nodular transformation of the liver. Gastro- 
enterology 1973, 64,457-461. 

6. Russell, M.L., Kahn, H.J. Nodular regenerative hyperplasia of the 
liver associated with progressive systemic sclerosis: a case report 
with ultrastructural observation. J Rheumatol 1983, I0, 748-752. 

7. McMahon, R.ET., Babbs, C., Warnes, T.W. Nodular regenerative 
hyperplasia of the liver, CREST syndrome and primary biliary cir- 
rhosis: an overlap syndrome? Gut 1989, 30, 1430-1433. 

8. Stromeyer, EW., Ishak, K.G. Nodular transformation (nodular "re- 
generative" hyperplasia) of the liver. A elinicopathologie study of 
30 cases. Hum Pathol 1981, 12, 60-71. 

9. Blcndis, L.M., Parkinson, M.C., Shilkin, K.B., Williams, R. Nod- 
tdar regenerative hyperplasia of the liver in Felty's syndrome. Quart 
J Med 1974, 43, 25-32. 

10. Kuramochi, S., Tashiro, Y., Torikata, C., Watanabe, Y. Systemic 
lupus erythematosus associated with multiple nodular hyperpla- 
sia of the liver. Acta Pathol Jpn 1982.32, 547-500. 

11. Wanless, 1.R., Godwin, T.A., Allen, E, Feder, A. Nodular regen- 
erative hyperplasia of the liver in hematologic disorders: a possi- 
ble response to obliterative portal venopathy. A morphometric 
study of nine cases with an hypothesis on the pathogenesis. Med- 
icine 1980, 59, 367-379. 

12. Allison, M.C., Mowat, A., McCruden, E,A.B., McGregor, E., Burt, 
A.D., Briggs, J,D., Junor, B.J.R, Follett, E.A.C., MacSween, 
R.N.M,, Mills, RR. The spectrum of chronic liver disease in renal 
transplant recipients. Quart J Med 1992, 83,355-367. 

13, Sherlock, S., Feldman, C.A., Moran, B,  Scheuer, RJ. Partial nod- 
ular transformation of the liver with portal hypertension. Am J 
Med 1966, 40, 195-203. 

14. Subcommittee for scleroderma criteria of the American Rheuma- 
tism Association diagnostic and therapeutic criteria committeee. 

Preliminary criteria for the classification of systemic sclerosis (scle- 
roderma). Arthritis Rheum 1980~ 23, 581-590. 

15. D'Angelo, W.A., Fries, J.F., Masi, A.T., Shulman, L.E. Pathologic 
observations in systemic sclerosis (scleroderma). A study of fifty- 
eight autopsy cases and fifty-eight matched controls. Am J Med 
1969, 46, 428-440. 

16. Nakanuma, Y., Ohta, G. Nodular hyperplasia of the liver in pri- 
mary bitiary cirrhosis of early histological stages. Am J Gastroen- 
terol 1987, 82, 8-10. 

17. Wanless; I.R., Solt, L.C., Kortan, R, Deck, J.H.N., Gardiner, G.W, 
Prokipchuk, E,J. Nodular regenerative hyperplasia of the liver as- 
sociated with macroglobnlinemia. A clue to the pathogenesis. Am 
J Med 1981, 70, 1203-1209. 

18. Keegan, A.D., Brooks, L.T., Painter, D.M. Hepatic infarction and 
nodular regenerative hyperplasia of the liver with associated anti- 
cardiolipin antibodies in a young woman. J Clin Gastroenterol 
1994, 18, 309-313. 

19. Calvert, R.J., Barling, B., Sopher, M., Feiwel. M. Systemic sclero- 
derma with portal hypertension. Br Med J 1958, 1, 22-25: 

20. Morris, J.S., Htut, "12., Read, A.E. Scleroderma and portal hyper- 
tension. Ann Rheum Dis 1972, 31, 316-318. 

21. Umeyama, K., Yui, S., Fukamizu, A., Yoshikawa, K., Yamashita, 
T. Idiopathic portal hypertension associated with progressive sys- 
temic sclerosis. Am J Gastroenterol 1982, 77, 645-648. 

Received: 5 October 1995 
Revision-accepted: 18 April 1996 
Correspondence to: J. KABURAKI, M.D., Department of Internal 
Medicine, Keio University School of Medicine, 35 Shinanomachi, Shin- 
juku-ku, Tokyo 160, JAPAN 


