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ABSTRACT

Introduction and Objective: Alport’s syndrome (hereditary nephritis with deafness) is a familial

uncommon disease that ultra-structural studies are gold standard method of its diagnosis.

Materials and Methods:We studied 26 Iranian patients suspicious of Alport’s syndrome by electron

microscopy. We examined 19 men and 7 women (male to female ratio was 2.7) and the average age was 11.5

years (with a range of 2.5-75 years).

Results:The most common findings were irregularity of the glomerular basement membrane with splitting,

lamination, and foot process effacement. Thinning in basement membrane was also reported and one case

had disruption of capillary walls in study by only light microscopy. All of the patients had a diagnosis of

megansial hypercellularity. Immunoflourscence studies did not show any deposits of immunoglobulin and

complement component.

Conclusion: definite diagnosis must be confirmed by ultra-structural findings.
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Introduction

Iport’s syndrome (AS) is an inherited disease in

which affected individuals have hematuria and
develop renal failure, often with a sensorineural hearing
loss, anterior lenticonus, and dot-and fleck retinopathy.
Reports suggest that approximately 85% of patients
have x-linked inheritance and rest have an autosomal
recessive disease. The diagnosis of AS is suspected
when there is a family history of the condition and
confirmed when typical clinical features or a lamellated
GBM are present (1, 2).

Patients and Methods

In our study, we identified all suspicious cases of
Alport’s syndrome among the whole patients that
referred for EM examination to Cancer Institue of Imam
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Khomeini hospital (Tehran, Iran) during 4 years (2001-
2005). We reviewed all cases according to age, sex,
light microscopic findings, immunoflourscent changes,
and electron microscopic abnormality. We compared
primary diagnosis by light microscopy with secondary
diagnosis by both LM and EM findings.

Unfortunately, because of being a retrospective
study and not having complete documents of clinical
symptoms and family history, these data were listed in
our checklist.

Results

In this study, 26 cases with a diagnosis of Alport’s
syndrome were selected from all referred patients to
Cancer Institute (Imam Khomeini hospital) for 4 years.
All patients had hematuria, some proteinuria, and a
little chronic renal failure. The youngest patient was 2.5
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and the oldest was 75 years old. Meanwhile, 10 cases
were in the first decade of their life (2.5-10 years; 38%),
8 patients in the second decade (12-16 years), and only
4 cases were older than 30 years. We examined 19 men
and 7 women with a male to female ratio of 2.7.

Renal biopsy specimens were examined. These had
been processed routinely for light microscopy, IF, and
EM. Light microscopy sections were examined by
a histopathologist for glomrular sclerosis, tubuloin-
terstitial abnormalities (atrophy, inflammation, and
fibrosis), and arteriosclerosis. Pathologists evaluated
light microscopic review with H&E, PAS, trichrom,
and Jons staining.

Mild to moderate mesangial hypercellularity was the
constant finding in all biopsies. Other findings included
mild GBM thickening (2 cases), tubular atrophy (6
cases), segmental sclerosis (1 case), and chronic
inflammation in interstitium. In addition, in 2 patients
there was foamy cell in interstitium.

Then, pathologist examined electron microscopic
sections from paraffin-embedded blocks of specimens.
Electron micrographs were examined for width,
lamellation, and other Alport’s findings. Lamellation
was defined as duplication and splitting of lamina densa.
Electron microscopic findings included lobal and partial
foot process effacement in 21 cases. GBM irregularity in
all patients, GBM thinning in 6 cases, and in 2 patients
GBM rupture was seen (Figure.l and Figure .2). There
was also GBM splitting and lamination in 23 patients
(88%) and 9 cases had basket weave (Figure.3). Visceral
epithelial cell and vaculistation appeared in 2 specimens
and in 2 biopsies microvilli was reported. Other changes
were GBM deposition (mesengial and subendothelial)
and tubular basal membrane splitting.

Figure 1. Irregularity and thinning of GBM in EM
study
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Figure 2. Marked thinning of GBM in one patient

Figure 3. Longitudinal splitting in GBM in EM
study

Discussion

Alport’s syndrome is an uncommon inherited
progressive nephropathy with deafness, ocular defect,
or both. In 1927, Alport reported the association of
deafness with a form of hereditary familial congenital
hemorrhagic nephritis occurring in a family previously
observed by Guthrie (1902), then by Hurst (1927) (3).
About 80-85% of patients have x-linked inheritance
and the rest have autosomal recessive disease (4, 5).
It is more severe in males and renal failure develops
in the second or less often in the first decade of life (5,
6, 7). It is a genetically heterogenous disease arising
from mutations in different genes coding for basement
membrane type IV collagen. The gene encode the
S-alpha chain of type IV collagen (alfa 5 (IV)) (3,
8, 9). Familial benign hematuria may represent a
benign variant of type IV collagen disease and the
heterogenous form of autosomal recessive (5). It is
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the differential diagnosis of hematuria variability in
clinical presentation and the ultra-structural changes
of the glomerulus that can make the diagnosis of the
disease as a challenge, especially in female patients
(2). In patient with familial hematuria, ultra-structural
study of renal biopsy has been the gold standard for the
diagnosis of Alport’s disease, based on characteristic
findings of glumerular basement membrane.
Thickening is due to reduplication of the lamina
densa (4, 10, 11, 12). But the diagnosis has difficulties
since all biopsies from all patients do not have these
structural changes. In some patients, especially in
women and in children, extensive thinning of basement
membrane can be the major abnormality by EM (4, 8,
12,13, 14).

The purpose of this report was ultra-structural study
of Alport’s syndrome in Iranian patients. Most of the
patients were male (73%). The most common age decades
of the disease was the first decade, the same in the world
age range which is 2.5-75 years. Light microscopic
changes are variable. The most common was mesangial
expansion with mild changes or unremarkable findings in
tubulointerstitial tissue. In all of the biopsies, the diagnosis
was mesangial hyprcellularity by only LM studies.
Immunoflourscent findings in all patients did not show
any depositions of immunoglobulins. The characteristic
electron microscopic abnormality in all of our patients
was thickening of the glomerular basement membrane
with splitting and lamellation of the lamina densa. It
is occasionally accompanied by disruption of capillary
walls. A few of female and some younger male patients
had GBM thinning. Other reports of ultra-structural
findings in AS was similar with our final results.

There are many documents about Alport’s syndrome
clinicopathological correlation with (9) ultra-structural
finding (3), and glomerularular basement membrane
abnormality (8, 10) that all of them confirmed our
results. Habib et al (11) showed morphologic features
identifiable by electron microscopy that has been
described in patients presenting with Alport’s syndrome.
They are diffuse thickening and splitting of glumerular
basement membrane which are either isolated or
associated with thinning (16). To conclude, the diagnosis
of AS is suspected when there is a family history of the
condition, typical clinical features, light microscopic and
IF findings, and electron microscopic changes. Without
accompanying EM study with LM examination, we can
not make a diagnosis of Alport’s syndrome.
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