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= Abstract =We described a case of non-familial thin basement membrane disease from an
8 year old girl who presented with recurrent gross hematuria without familial background of
renal disease. Ultrastructurally, the glomerular changes were identical with those of benign
familial hematuria, being characterized by uniform and marked thinning/attenuation of lamina
densa with focal gap formation. The relative diagnostic specificity of the findings and the
possibility of sporadic and non-familial occurrence were discussed.
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INTRODUCTION

Differed from a relatively common Alport’s syn-
drome, among a variety of hereditary glomerulo-
pathy, is a benign familial hematuria which is char-
acterized by recurrent hematuria and its marked
thinning/attenuation of glomerular basement mem-
brane (Marks and Drummond 1969; McConville et
al. 1966; Rogers et al. 1973). Similar ultrastructural
findings, however, are often associated with other
glomerular diseases and claimed totally unhelpful
or at least not pathognomonic for diagnostic im-
plication (Hill et al. 1974; Yum and Bergstein
1983). Non-familial or spontaneous development is
also an unusual presentation in the context of this
morphological features.

The purposes of this presentation are to describe
the unique ultrastructural characteristics of thin
basement membrane disease from a case of 8 year
old girl with recurrent gross hematuria and no fami-
lial background of renai disease, and to compare
them with those of benign familial hematuria,
Alport's syndrome, Henoch-Schoenlein nephritis,
and IgA nephropathy. The possible pathogenesis
and diagnostic as with prognostic implications of
this lesion are also discussed.

CASE

A seven year and 10 month old, otherwise heal-
thy girl was admitted to the Seoul National Uni-

versity Hospital (SNUH) because of recurrent gross
hematuria. She had been relatively well until 2 year
and 8 month of her age, when she first developed
dark reddish urine 2 to 3 days after the symptoms
of the upper respiratory tract infection. At that time,
she was admitted to a local hospital where in-
travenous pyelography was performed but showed
no abnormality. She received no specific manage-
ment during the admission. After discharge, inter-
mittent gross hematuria had frequently recurred
with usual preceding symptoms of the upper re-
spiratory tract infection or exercises. Gross hema-
turia, once started, persisted for several days and
was occasionally accompanied by abdominal dis-
comfort, headache and nausea. But hypertension
or edema was absent. Three weeks prior to the
second admission, she developed vomiting and
was admitted to another hospital, where she was
suspected for aseptic meningitis with some im-
provement. On the 9th hospital day, abdominal dis-
comfort, headache and nausea developed, and
then gross hematuria reappeared. Other symptoms
immediately subsided, but gross hematuria per-
sisted till the 17th hospital day. when she was
transferred to SNUH for further evaluation and
management.

On family history, her father received trans-
urethral removal of renal stone 3 years ago. Her
mother suffered from acute viral hepatitis and was
admitted to a local hospital, one year ago. Her uri-
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nalysis during the hospitalization was within normal
limits. Her siblings had neither history of hematur-
ia, proteinuria, nor hearing loss.

On admission, the patient was alert, slightly pale,
but not puffy faced. Blood pressure was 105/70
mmHg, and body temperature 36.5°C. Respiration
rate was 18/min., pulse 90/min., body weight
24.5kg (90-97 percentile), and height 122.3
cm(75-90 percentile). Head was normocephalic
without scar. Pupils were isocoric with prompt light
reflexes. Conjunctivae were slightly anemic, and
sclerae not icteric. There was neither neck stiffness
nor venous engorgement in the neck. Breathing
sounds were clear and no rales were heard. Heart
beats were regular without murmurs. Abdomen
was soft, flat, and neither hepatomegaly nor other
organomegaly was felt. Both lower extremities re-
vealed no pitting edema. There were café-au-lait
spots on the anterior chest and a match-head
sized hemangioma on the upper lip.

The admission laboratory tests showed hemoglo-
bin 9.2 gm%, hematocrit 27.5%, white blood cells
6,300/mm?® with normal differential counts and
platelet 229,000/mm?>. Total serum protein/albumin
level was 6.5/3.8 gm%, cholesterol 180 mg%, and
BUN/creatinine 12/0.6 mg%. Urinalysis revealed
specific gravity of 1.009, 3(+) blood, trace albumi-
nuria, numerous RBC and 1-2 WBC/HPF. No
organism grew in the urine culture. Serum im-
munoglobulin quantitation showed 1gG 1,310 mg%,
IgA 200 mg%, 1gM 329 mg%, 1gD 2.0 mg%, and
IgE 115 1U/I. Complement profile were C5 116, C4
28.6, and CHgy 37.1 mg%. Serum iron was 84
g/100ml, Hepatitis B marker study exhibited posi-
tive reactions to HBsAg and HBcAb. Radiological
studies including intravenous pyelography were all
negative. Audiometric finding was within normal
limits with no evidence of sensory neural hearing
loss, but ophthalmologic examination revealed en-
tropion, otherwise unremarkable.

On the first admission day a percutaneous Kid-
ney needle biopsy was performed without com-
plication. From the second hospital day, iron sup-
plementation was started for iron deficiency ane-
mia. The patient was discharged on the 6th hospit-
al day, and was regularly followed up through the
outpatient clinic. Three weeks after discharge,
dipyridamole was given, but gross hematuria had
been noted continuously without any clinical evi-
dence of renal failure for last 2 years after biopsy.

PATHOLOGIC STUDIES

Light microscopy (S84-7768): Two pieces of re-
nal cortical tissue were submitted for light micros-
copic investigation and contained a total of 21
glomeruli. One of them was globally obsolescent
and the remainders were regularly approximated
and normal in size, shape and cellularity. Capillary
lumens appeared widely opened, and mesangial
spaces were neither expanded nor sclerotic. Capil-
lary walls seemed evenly thin and delicate without
discernable splitting or gap of the glomerular base-
ment membrane. Urinary spaces were well patent
and occasionally contained a few fresh red bloed
cells which were freely floating between the glom-
erular tuft and the Bowman’'s capsule (Fig. 1).
Tubules were relatively well maintained except for
mild luminal dilatation and inspissation of many red
blood cells. Interstitium and blood vessels were all
unremarkable. There was no foam cell collection
throughout.

Immunofluorescence study (IF84-177): Three
glomeruli were examined to demonstrate scanty
amount of mesangial C3 and IgM deposits.
Tubules, interstitium and blood vessels were free of
deposits.

Electron microscopy (E84-319): One glomerulus
was under the investigation, showing normocellular
tuft. Almost all capillary loops exhibited uniformly
thin and attenuated basal lamina with no evidence
of electron dense deposit. Both lamina rara interna
and externa were in regular contour, and the over-
lying foot processes were well retained. Mesangial
spaces were mildly expanded, but also free of de-
posit (Fig. 2). Silver impregnation technique on
whole glomerular structures illustrated a diffuse
and marked thinning of the lamina densa up to
1,000 A in average (Fig. 3), together with .focal
gap, through which herniation of the covering
podocyte occurred (Fig. 4). Attenuation of the lami-
na densa was rather smooth, even with only focal
splitting and uneven rarefaction of short length, but
neither lamellation nor granulation was suggestive.

DISCUSSION

Benign familial hematuria is a recently described
entity which is distinguished from Alport's syn-
drome (Ayoub and Vernier 1965). This condition,
as its name implies, is a clinical term and may
present at any age, most usually in childhood, as
asymptomatic recurrent hematuria. As in Alport’s
syndrome, there is claimed its hereditary pattern of
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Fig. 1. Two-micra thick section of a normocellular glomerulus showing evenly thin and delicate capillary walls and
widely patent capillary lumina. A few red blood cells are freely floating in the urinary space between capillary
tuft and Bowman's capsule {(arrow). PAM, X400.

Fig. 2. Electron micrograph of a glomerulus. Capillary loops exhibit diffuse and uniform thinning/attenuation of
basal lamina: Overlying foot processes are well retained. Mesangial spaces are mildly expanded, being
devoid of deposit. Uranyl acetate-lead citrate. X8,400.
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Fig. 3. Comparison of the thickness of GBM between this case (above) and minimal change lesion(below) under
the same magnification. Lamina densa of this case reveals marked thinning up to 1,000 A in average, and
maintains characteristic smooth contouring without evidence of lamellation or granulation. Uranyl ace-

tate-lead citrate, X16,800.

Fig. 4. There is a focal gap (arrows) of lamina densa, through which herniation of covering podocyte occurred
PAM. x6.300.



transmission (McConville et al. 1966; Rogers et al.
1973). However, 10 out of 29 cases in a series
(Hamberger et al. 1968) developed spontaneously
without familial backgroud as in this case, to sug-
gest a random development of this disorder but
without support by ultrastructural proof. Also unlike
Alport's syndrome, there is no evidence of progres-
sion and without evidence of any deterioration of
renal function (McConville et al. 1966).

Light microscopic examination is not contributory
and reveals no significant lesions, with which an
erraneous interpretation may lead to the diagnosis
of minor change category. The most distinctive and
reliable feature, however, is the observation on
electron microscopic study that the majority of the
peripheral glomerular capillary basement mem-
branes are remarkably thin and attenuated with
occasional ones showing actual rupture, presum-
ably the source of the patient’'s hematuria (Rogers
et al. 1973).

The major point of debates in this disease lies in
regard with its specificity of the lesion and differen-
tial diagnosis from Alport's syndrome which may
present similarly extreme attenuation or thinning of
the glomerular basement membrane as a part of its
distinct glomerulopathy. This raises the question of
the degree of overlap between Alport’'s syndrome
and the benign familial hematuria, unless it is de-
termined the relative frequency of this ultrastructu-
ral alteration, not only in Alport's syndrome, but
also in other conditions as well. However, it is wide-
ly accepted that such alteration in Alport's syn-
drome is usually segmental or of short length in-
volvement, and mostly manifested by thickening of
the basal lamina with characteristic lamellation,
rarefaction and intramembranous granular parti-
culation (Churg and Sherman 1973; Gubler et al.
1981; Hinglais et al. 1972; Kaufman et al. 1970;
Krickstein et al. 1966; Sherman et al. 1974; Spear
and Slusser 1972; Spear 1983). Of analysis of 10
cases of the proven Alport's syndrome at our
laboratory (Kim et al. 1986), none of the patients
showed an unique feature of extreme attenuation of
whole loop at any glomerular capillaries, although
an alternate thinning and thickening of basement
membrane is a frequent association, aside from
lacy network appearance by lamellation.

Also are described other diseases accompanying
similar nature of glomerular changes to benign
familial hematuria. Hill et al. (1974) listed 3 condi-
tions; resolving phase of poststreptococcal glomeru-
lonephritis, focal segmental glomerulosclerosis and
IgA nephropathy, all of which showed varying
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amount of the basement membrane attenuation.
Similar features were also partly confirmed by the
present authors (Park et al. 1985) who reviewed
the glomerular ultrastructures of 46 cases of
Henoch-Schoenlein nephritis and 49 cases of IgA
nephropathy. We demonstrated thinning/attenua-
tion of glomerular basement membrane of 56.6%
of Henoch-Schoenlein nephritis and 18.2% of IgA
nephropathy, but these were only segmental or of
very short loop involvement, being correlated with
the histopathologic grading of glomerular changes.
Thus, glomerular basement membrane changes in
the above diseases reflected only a part of easily
recognizable morphological lesions, and none of
the cases shared diffuse involvement as shown in
benign familial hematuria.

Not only uniform attenuation of the basal lamina,
but also smooth contouring with neither lamellation,
splitting, nor granulation in this case may give clini-
cally better prognosis than Alport's syndrome.
Maintenance of function despite of recurrent gross
hematuria for 6 years after the first onset would be
the tentative parameter for this benign prognosis.

This form of glomerulopathy regardless its fami-
lial clustering has not been documented in Korean
literature and it is the first proven case of near
2,000 primary renal diseases with needle biopsies
in our institution. But benign familial hematuria it-
self may not be a rare form of recurrent hematuria
syndromes; unless it is progressive, a morphologic-
al study is often escaped from confirmatory di-
agnostic procedure, and this ultrastructural feature
of thinning is also not usually examined with atten-
tion.
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