
Virchows Archiv A Pathol Anat (1989) 415:181-186 Virchows Arch& A 
Pathological Anatomy 
and Histopathology 
© Springer-Verlag 1989 

Case report 

Immunotaetoid glomerulopathy with fingerprint immune deposits 
A variant o f  lupus nephrit is? 
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Summary. Immunotactoid glomerutopathy is a dis- 
tinct clinico-pathological entity which has recently 
been defined. The term immunotactoid refers to 
highly organized immune depositions appearing as 
rod-like microtubular structures in ultrastructural 
examination. We describe a patient with mixed 
connective tissue disease who demonstrates charac- 
teristic features of immunotactoid glomerulopathy. 
The diagnosis was made after excluding amyloid- 
osis, cryoglobulinaemia and lupus nephritis. In ad- 
dition to immunotactoid microtubules, ultrastruc- 
tural examination also demonstrated presence of 
fingerprint depositions which were intimately 
mixed with immunotactoid structures. Fingerprint 
deposits have been described in lupus nephritis and 
cryoglobulin-related nephropathy, but rarely in 
other glomerulonephritis. These unique findings in 
our patient may suggest a previously unsuspected 
relationship between the syndrome of immunotac- 
toid glomerulopathy and systemic lupus erythema- 
tosus. 
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Introduction 

In 1980, Schwartz described a patient with neph- 
rotic syndrome and distinctive glomerular crystal- 
line immune deposits and introduced the patholog- 
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ical entity of "immunotactoid glomerulopathy" 
(Schwartz 1980). The organised microtubular 
structures of his patient resembled those found in 
amyloidosis, cryoglobulinaemia, or systemic lupus 
erythematosus (SLE). More recently the same 
group reviewed 11 similar cases and defined this 
clinico-pathological entity by including a prognos- 
tic assessment through a mean follow-up period 
of over 4 years (Korbet 1985). The term "immuno- 
tactoid" refers to glomerular extracellular immune 
deposits which display a high degree of tubular 
organisation reminiscent of what are seen in crys- 
talline structures. Similar microtubules can be seen 
in renal amyloidosis, nephropathy of cryoglobulin- 
aemia and lupus nephritis from which immunotac- 
toid glomerulopathy must be distinguished with 
because of different therapeutic and prognostic im- 
plications (Korbet 1985). Although immunotac- 
toid glomerulopathy is relatively rare, new cases 
are recognized (Kobayashi 1988, Nakamura 1978, 
Rosenmann 1988). Some of the cases, previously 
described as Congo red-negative amyloid-like glo- 
merulopathy possibly belong to this category 
(Alpers 1987; Duffy 1983; Panner 1980; Rosen- 
mann 1977; Sturgill 1985). 

Ultrastructural lamellated immune deposits, 
so-called '° fingerprint" structures are reputed for 
its strong association with lupus nephritis and 
cryoglobulinaemia, but rarely with other forms of 
glomerulonephritis. Fingerprint structures, like im- 
munotactoid deposits, are extracellular and identi- 
fied within immune electron-dense deposits. How- 
ever, fingerprint depositions have not been de- 
scribed in reported cases of immunotactoid glo- 
merulopathy. 

We describe here a patient with mixed connec- 
tive tissue disease and pathological features diag- 
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Fig. 1. Glomerulus exhibiting a 
thickened capillary basement 
membrane with dense immune 
deposits (arrowheads) with 
segmental mesangial expansion 
(arrows). Toluidine blue ( x 260) 

Fig. 2. Coarse granular staining of 
IgG in glomerular capillary wall, 
accentuated in some segments. 
FITC-anti-gamma ( x 360) 

nostic of immunotactoid glomerulopathy. The 
electron microscopy disclosed the presence of 
fingerprint structures in addition to immunotac- 
toid microtubules. This ultrastructural relationship 
between immunotactoid glomerulopathy and lupus 
nephritis, complemented with similar clinical mani- 
festations and pathogenetic mechanism, suggests 
that immunotactoid glomerulopathy shows over- 
lapping features of SLE and mixed connective tis- 
sue disease, and may represent a variant of SLE. 

Case report 

A 36 year-old female was treated for SLE since 1984 at another 
institution. The diagnosis was based on malar rash, Raynaud's 

phenomenon, arthralgia and a positive A N A  titer o f / :1280 .  
The past record, however showed a consistently negative anti- 
DNA and a normal serum complement C3 and C4 levels. The 
patient was initially treated with high dose of prednisone and 
thereafter put on a maintenance dose with symptomatic control. 
Chloroquine treatment was given in 1985 for arthralgia and 
was discontinued because of lack of clinical response. Subse- 
quently, she was referred to our institution in September 1986 
because of the nephrotic syndrome. 

The significant physical findings included a blood pressure 
of 130/80mmHg, a non-deforming arthropathy involving 
small joints and marked ankle oedema. Features of scleroderma 
such as calcinosis, sclerodactily, telangiectasia and skin tautness 
were not detected. 

Laboratory data disclosed:normal blood cell count, ESR 
93 ram/h, normal electrolytes, serum creatinine 75 gmol/1, cre- 
atinine clearance 79 ml/min, serum protein 47 gm/l, serum albu- 
min 17 g/l, serum cholesterol 7.3 mmol/1, negative Coomb's and 
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Fig. 3. Glomerular basement 
membrane with heavy 
subepithelial electron-dense 
deposits. Duplication of capillary 
basement membrane is focally 
seen (arrowheads). The epithelial 
foot processes are extensively 
fused. Lead citrate and Uranyl  
acetate ( x 3 900) 
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Fig. 4. A markedly thickened 
capillary basement membrane 
demonstrating immunotactoid 
microtubules within electron- 
dense deposits (arrows). Lead 
citrate and Uranyl  acetate ( x 
5200) 

VDRL tests, undetectable rheumatoid factor, cryoglobulins and 
normal serum CH50, C3 and C4 levels. Cryoglobulins were 
excluded in 2 occasions by absence of precipitate in serum sam- 
ples stored at 4 ° C, 20 ° C and 37 ° C, after 24 h (Whicher 1987). 
Antinuclear factor was detected with with a titer of 1:1280 
and a speckled pattern detected by an ant i -human IgG subclass. 
The anti-RnP titer was 1:1280. Ant i -DNA, anti-Sm, anti-Ro 
and anti-La antibodies were not  demonstrated. Antibodies to 
Scl-70 were not performed. Serum immunoelectrophoresis 
showed no abnormality. Serum for hepatitis B surface antigen 
was negative by reversed passive haemagglutination. Cytome- 
galovirus and herpes simplex infections were excluded by nega- 
tive complement fixation test. Epstein Barr virus titers were 
all normal. Urine protein amounted to 4.3 g/24 h, and Bence 
Jones protein was not  detected. Bence Jones protein was ex- 
cluded by absence of abnormal  band/bands  in electrophoresis 
of concentrated urine (Whicher 1987). Microscopic glomerular 
haematuria  was present and urine cultures were negative. Skin 

biopsy was not performed as there was no clinical indication. 
Patient has been stable for 2 years on low dose corticoste- 

roids, normotensive, free of ankle oedema. Recent investiga- 
tions showed a creatinine clearance of 80 ml/min, serum albu- 
min 36 g/l, urine protein of 1 g/24 h. Ant i -DNA and cryoglobu- 
lins remained negative. Antinuclear factor was positive at 
1 : 640. 

Results 

The tissue was prepared by standard techniques 
for light, immunofluorescent and electron micro- 
scopies as previously described (Lai 1986). 

For light microscopy, sections were stained 
with haematoxylin and eosin, periodic acid-Schiff, 
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Fig. 5. Coexistence of microtubular structures (arrows) and fingerprints deposits (arrowheads) within glomerular immune deposits. 
Lead citrate and Uranyl acetate ( x 32800) 

periodic acid-silver methenamine, Masson tri- 
chrome, Congo red and crystal violet. All 6 glo- 
meruli examined showed segmental mesangial ex- 
pansion with slight hypercellularity (Fig. 1). The 
glomerular capillary basement membrane was 
markedly thickened and showed widespread fus- 
hinophilic deposits. Silver impregnation demon- 
strated "spikes" projections of the basement mem- 
brane, sometimes the silver stain circumscribed de- 
posits to reveal a "honeycomb" appearance. Nec- 
rotizing lesion and haematoxyphil bodies were not 
identified. Congo red or crystal violet stains were 
negative. The tubules showed mild focal atrophy 
and interstitial fibrosis. No vasculitis or hyperten- 
sive changes were seen. 

Direct immunofluorescence microscopy was 
performed using FITC-conjugated anti-human al- 
pha, gamma and mu heavy chains, kappa and 
lambda light chains, Clq, C3, C4 and fibrinogen 
(Behringwerke AG, FRG). All six glomeruli exam- 
ined demonstrated a heavy granular staining for 
IgG (3 +),  kappa (2 +),  lambda (2 +),  C3 (2 +), 
C4 (1 +), Clq (trace), and IgA (trace) mainly dis- 

tributed in the glomerular capillary wall while the 
staining in the mesangium was less conspicious 
(Fig. 2). IgM and fibrinogen were not detected. 
The nuclei of tubular epithelial cells were positive 
for IgG (2 +)  indicating the presence of antinuclear 
factors. Staining with Thioflavin T was negative. 

Electron microscopy revealed three glomeruli 
with preserved tufts architecture and segmental 
mesangial hypercellularity. Massive electron-dense 
deposits were present in the capillary basement 
membrane, mainly distributed in subepithelial sites 
(Fig. 3). Mesangial and subendothelial distribu- 
tions of electron-dense deposits were modest. Dis- 
tinct immunotactoid microtubules were identified 
within electron-dense deposits, in both intramem- 
branous and mesangial sites, and appeared massive 
in some areas but inconspicuous in others (Fig. 4). 
These microtubules were non-branching, usually 
straight, at times slightly bent, but are different 
from reticular "microtubules", myxovirus-like 
structures described in SLE. At higher magnifica- 
tions, they displayed an electrolucent core giving 
an "hollow" appearance (Fig. 5). Their calculated 
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diameter were constant and ranged between 25 to 
40 nm while their length varied markedly. In addi- 
tion, characteristic "f ingerprint"  lamellated struc- 
tures were seen within the electron-dense deposits, 
coexisting with immunotactoid microtubules de- 
scribed above. Transitional form of organized 
structures between fingerprint and immunotactoid 
microtubules were not identified. Although im- 
munotactoid microtubules and fingerprints were 
intimately associated (Fig. 5), they were not con- 
nected or attached, but appeared as independent 
structures. 

The epithelial cell foot processes were exten- 
sively fused with intracytoplasmic fibrillary osmio- 
philic staining in areas adjacent to the basement 
membrane. Both mesangial and endothelial cells 
were relatively intact. Duplication of basement 
membrane and mesangial cell interposition are oc- 
casionaly seen (Fig. 3), but absent in the majority 
of capillary loops so that the diagnosis of  mesan- 
giocapillary glomerulonephritis is not justified. 
The glomerular pathology remains predominantly 
membranous nephropathy. Intracellular reticular 
bodies or microtubules sometimes observed in lu- 
pus nephritis were not detected. Electron-dense de- 
posits and microtubular structures were not identi- 
fied in tubular basement membrane. 

Discussion 

Our patient was managed with the initial diagnosis 
of  SLE, but the clinical and serological criteria 
were insufficient and precluded the diagnosis (Tan 
1982). In the absence of detectable antibodies to 
double-stranded DNA, further characterization of 
the serum antinuclear antibodies became neces- 
sary. Although serum for anti-Scl-70 was not per- 
formed, the clinical features and the negative anti- 
Ro and anti-La were against the diagnosis of  sys- 
temic sclerosis. An elevated titer of  antibodies to 
ribonucleoprotein (RnP) alone and lack of serolog- 
ical markers for SLE helped to establish the diag- 
nosis of  mixed connective tissue disease (MCTD) 
in light of  the clinical presentation (Bennett 1977; 
Nakamura  1978). It is of  interest that our patient 
did not initially show clinical evidence of renal in- 
volvement. This " la ten t"  period may partly ex- 
plain the earlier notion that renal involvement is 
rare in MCTD (Fuller 1977; Nakamura).  But re- 
cently, renal involvement was found to be more 
common in patient with MCTD (Bennett 1977). 
The glomerular pathology was often membranous 
nephropathy as in our case and in many instances, 
the pathogenesis was related to the formation of 
immune complexes (Bennet 1977; Fuller 1977). 

Renal biopsy of our patient revealed massive 
deposition of extracellular, microtubular structures 
in ultrastructural examination. These amyloid-like 
microtubules were distributed within glomerular 
electron-dense deposits, both within capillary base- 
ment membrane and mesangium. Microfibrils re- 
lated to subunits of  connective tissue component 
of the glomerular basement membrane were ex- 
cluded, as they are usually small in size (3 to 13 nm 
in diameter) and are associated with electrolucent 
deposits (Hsu 1979). Microfibrils of  amyloidosis 
are of small diameter (7-10 nm) and were excluded 
by the absence of specific histochemical stainings 
of the beta pleated-sheet protein conformation 
(Bourgeois 1987; Korbet 1985). Large microtu- 
bules of size similar to immunotactoid structures 
have been described in glomerular deposits in light 
chains disease, cryoglobulinaemia and lupus ne- 
phritis (Bengtsson 1975; Gallo 1980; Grishman 
1967; Linder 1983). In our patient, monoclonal 
light chain gammopathy was clinically excluded. 
Serum cryoglobulin was not detected in several oc- 
casions and the serum immunoglobulin levels were 
normal. 

The relationship between immunotactoid glo- 
merulopathy and MCTD remains to be clarified. 
In the group of eleven patients with immunotac- 
toid glomerulopathy described by Korbet, one pa- 
tient had the concomitant diagnosis of  MCTD, 
similar to our present case. Another patient in this 
group had elevated antinuclear factors, but charac- 
terization of these antinuclear antibodies were not 
available and the diagnosis of  MCTD was neither 
confirmed or excluded (Korbet 1985). Further- 
more, in nephropathy associated with MCTD, in- 
tracytoplasmic microtubular structures were de- 
scribed in the glomerular endothelial cells, but im- 
munotactoid microtubules have not been identified 
or reported previously, with the exception of Kor- 
bet's one single case and of  the patient we describe 
here (Korbet 1985; Fuller 1977). From these obser- 
vations, it is apparent that a small subset of  pa- 
tients with the syndrome of  immunotactoid glo- 
merulopathy also has diagnostic features of 
MCTD. 

Association of immunotactoid structures with 
electron-dense immunoglobulins and complement 
components leaves little doubt on their composi- 
tion. The physico-chemical conditions which are 
critical for the formation of crystalline structures 
remain poorly understood (Shifferli 1987), except 
perhaps in cryoglobulinaemia, where temperature 
appears to be a putative physical factor. Although 
these immunotactoid structures mimic viral parti- 
cles, the identification of a viral aetiology in these 
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cases has been unsuccessful (Duffy 1983; Fresco 
1970). 

The ultrastructural association of microtubular 
structures and fingerprint deposits have been de- 
scribed in lupus nephritis and cryoglobulin-related 
nephropathy, rarely in membranoproliferative glo- 
merulonephritis (Bengtsson 1975; Davis 1976; 
Grishman 1967; Kim 1981). These organized im- 
mune deposits are regarded as highly characteris- 
tic, although not diagnostic in lupus nephritis 
(Grishman 1967; Kim 1981; Schwartz 1982). The 
patient we describe here with the diagnosis of 
MCTD is unique in demonstrating this ultrastruc- 
tural combination of immunotactoid glomerulo- 
pathy and fingerprint depositions. This observa- 
tion supports Schwartz's suggestion that immuno- 
tactoid glomerulopathy may represent more than 
one disease entity with common morphological ex- 
pression (Korbet 1985). Similar microfibrils have 
recently been described in membranous nephro- 
pathy associated with lymphoma (Rosenmann 
1988). 

Our patient with immunotactoid glomerulo- 
pathy and MCTD, not only shares some of the 
highly characteristic pathological findings with lu- 
pus nephritis patients, but also demonstrates a im- 
mune complex pathogenesis and clinico-serological 
manifestations similar to SLE patients. From these 
observations, an alternate view may be held: the 
syndrome of immunotactoid glomerulopathy is an 
overlapping manifestation of systemic lupus ery- 
thematosus and mixed connective tissue disease, 
and may represent a variant of lupus nephritis. 
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