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cholesterol 10.4 mmol/L (399 mg/dL). A lupus
erythematosus cell test was negative, as were
tests for rheumatoid factor, antinuclear and
anti-DNA antibodies. Cryoprecipitate was not
iound in the serum. The circulating hepatitis B
surface antigen (HBsAg) and hepatitis B e anti-
gen (HBeAg) were positive, while anti-HBs,
anti-HBe, and anti-HBc were negative. Urinal-
ysis showed an average proteinuria of 3.8
g/day and microscopic hematuria. A renal bi-
opsy was performed.

The renal biopsy specimen contained 16
glomerui, of which two glomeruli (13%) exhi-
bited global sclerosis. The remaining glomeruli
were of moderately to severely increased size
and slightly hypercellular involving mesangial
cells. Mesangial matrix was also increased.
There was diffuse mesangial interposition

forming a tram-track appearance and lobular
patterns (Fig. 1). One glomerulus (6%) showed
segmental sclerosis. Ultrastructural examination
iocalized but heavy subendothelial

discloseu

and mesangial deposits as well as a few
subepithelial deposits. In a focus, mesangial
deposits surrounding a cell containing big lipid
vacuoles were organized as bundles, featuring
fingerprint patterns (Fig. 2). The bundles con-
sisted of six to 12 regularly stacked, curvilinear,
electron-dense bands of varying lengths (Fig.
3). Also, capillary lumens contained some chol-
esterol-ester containing foam cells. By immuno-
fluorescence, the glomeruli revealed a heavy
mesangial and peripheral staining of IgA and
C1q, with lesser amounts of IgG, IgM and C3
staining. Tubules revealed focal moderate atro-
phy or loss accompanied by interstitial fibrosis.
Small arteries focally exhibited moderate
fibrointimal hyperplasia.

Her blood pressure normalized with anti-
hypertensive drugs. Repeated tests for lupus
were all negative. At the last follow-up three
years following biopsy, she showed no clinical
sign of SLE but microhematura and slight
proteinuria persisted with HBs antigenemia.

N O .
\

RN
¢

Fig. 1. Light micrograph of a glomerulus showing prominent increase in mesangial substance and
localized thickening of peripheral capillary loops with mesangial interposition. PAS stained;

original magnification, (x400).



Fig. 2. Electron micrograph of a portion of a glomerulus showing heavy mesangial electron-
depostis (D). Fingerprint structures are discernible at this magnification. An i
subepithelial deposit (arrow head) also shows fingerprint organization (x24.000).

Fig. 3. Same glomerulus as in Figure 2 showing bundles of curved electron-dense 5
fingerprint patterns. EM (x39,000).



DISCUSSION

A fingerprint-like substructural organization
of deposits in glomeruli has been considered
characteristic of lupus nephritis (Grishman et
al. 1967), although very rarely has it been
observed in other glomerular diseases. We
found such deposits in a patient with HBV-
associated MPGN. To make a diagnosis of
HBV-associated nephropathy, demonstration of
HBV antigenic material within the glomeruli of
patients is necessary. While glomerular HBe Ag
staining was noted in some patients with
HBV-associated MN (Hirose et al. 1984, Lee and
Koh 1989), no antigenic material was shown in
cases with HBV-associated MPGN using
monoclonal anti-HBs, anti-HBc and anti-HBe
(Lee et al. 1988). Even though HBV antigenic
material was not demonstrable within the
glomeruli, the etiologic rofe of HBV infection in
MPGN cannot be excluded. In fact, 88% of the
adults with MPGN were HBs Ag carriers in
South Korea(Lee et al. 1988). In this regard, this
case was diagnosed as having HBV-associated
MPGN.

Our patient is still being followed three
years after biopsy, and there is no evidence to
suggest the presence of SLE or other connec-
tive tissue disease. Experimentally, the lesions
have been produced in animals featuring lu-
pus-like nephritis (Okumura et al. 1973) or as
part of the host versus graft syndrome (Hard et
al. 1973). Although these lesions in glomeruli
seem to represent the structural organization of
immune deposits, it is unclear which factors are
related to the alteration of immune deposits.

Ultrastructural examination of mixed IgG-
IgM cryoprecipitates from human serum have
occasionally showed similar patterns (Stoebner
et al. 1979). Single IgG kappa lambda 1.3
cryoglobulins, in particular, tended to form fila-
mentous condensation (Stoebner et al. 1979).
Kim et al. (1981) observed fingerprint structures
in both the cryoprecipitate and glomerular
deposits from a patient with SLE, suggesting
that such deposits in iupus nephritis may be

due to the deposition of cryoglobulins. Yet, our
case showed no cryoprecipitate in the serum,
thus not substantiating the role of cryoglobulins
in the genesis of fingerprint deposits.

While most glomerular fingerprint deposits
are extracellularly located corresponding to the
electron-dense immune deposits, similar struc-
tures have also been described within cells of
the glomerulus (Zollinger et al. 1978) or differ-
ent organs (Biava et al. 1965, Kurokawa et al.
1985; Chou et al. 1984) and have been
interpreted as crystallized lipoprotein (Zollinger
et al. 1978) or lipofuscin (Biava et al. 1965;
Kurokawa et al. 1984).

The fingerprint structures have been noted
in 2 few cases with SLE in relation to straight or
curved tubules which resemble the filamentous
forms of reoviruses (Churg et al. 1972; Fresco
1970). However, it is coubtful that they are viral
in origin. Although there is no hard evidence
for the viral-induced pathogenesis of SLE,
Christian (1983) suggested that a virus may
trigger the activity of the disease leading to
syndrome variation in individual patients with
SLE. If the subsets of SLE have different
etiologies including viral (Christian 1983), we
may assume that viruses can play a role in the
formation of fingerprint deposits in the limited
group of patients with SLE. Further, the pres-
ence of these deposits in our patient with
HBV-associated MPGN supports the assump-
tion that persistence of virus or viral-associated
antigen may be related to the structural alter-
ation of immune deposits to produce fingerprint
patterns.

In sum, we demonstrated fingerprint de-
posits in a case with HBV-associated MPGN.
The possible role of a virus in the pathogenesis
of these lesions is suggested.
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