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Focal segmental glomerulosclerosis (FSGS) is an important clinical problem as it leads
to end-stage renal disease. Clinicians have long been able to treat patients with FSGS.
Therefore, the demands the clinicians make on pathomorphologists, which include
the diagnosis of FSGS at a possibly early stage, are justifiable. However, early diagnosis
of FSGS is difficult. The analysis involved 150 cases of FSGS diagnosed between 2003
and 2008. These constitute 14.53% of renal biopsy material of that period. The test
material comes from 138 adults and 12 children. The adult group mostly included
patients with albuminuria (58 patients) and nephrotic syndrome (36 patients). Small-
er groups included patients with albuminuria and hypertension, erythrocyturia and
albuminuria, isolated erythrocyturia. The children group mostly included patients
with the nephrotic syndrome. Individual patients suffered from isolated albuminuria
and erythrocyturia. In both groups, FSGS NOS lesions prevailed. However, FSGS
hilar and FSGS tip lesions, as well as completely sclerotized glomeruli were also pres-
ent. Diverse symptoms of diseases may pose specific difficulties in clinical diagno-
sis. Similarly, determination of FSGS lesion type may be difficult due to simultane-
ous presence of different subtypes in the same punctate. 
The presence of completely sclerotized glomeruli may not be associated with the du-
ration of the disease.
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Introduction

The diagnosis of glomerulosclerosis is usually tan-
tamount to the diagnosis of focal segmental glomeru-
losclerosis (FSGS). The FSGS poses an important
clinical problem as it leads to end-stage renal disease
in 25-30% of patients after 5 years, and in 30-40% af-
ter ten years of the disease duration [1]. The FSGS is
the most common disease requiring chronic dialysis and
kidney transplantation [2]. It was also found to be re-
current in 28-30% of patients following the trans-
plantation [2, 3] as well as to develop de novo follow-
ing the transplantation performed for other reasons [2].
On the other hand, clinicians have long been able to

treat patients with FSGS [4-9]. Therefore, the demands
the clinicians make on pathomorphologists, which in-
clude the diagnosis of FSGS at a possibly early stage, when
chances of successful management are better, are justi-
fiable. However, early diagnosis of FSGS is difficult. There-
fore, although the morphological exponents of FSGS have
been long known, new assessment criteria and mor-
phological prognostic features are still being sought for.

In 1970, the International Study of Kidney Diseases
In Children Group stated that glomerulosclerosis focalis
et segmentalis is a separate clinical and morphological en-
tity that differs from the minimal lesions (submicroscopic
glomerulonephritis) by steroid resistance and progression
leading to renal insufficiency. Earlier, it was a domi-
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nant opinion that focal segmental glomerulosclerosis
was a continuation of minimal lesions [10, 11]. Dur-
ing the next 4 decades, FSGS was studied in numer-
ous research sites. As a result of this research, FSGS was
defined as a clinical and morphological syndrome:
1) characterized by focal, segmental sclerotization of

glomeruli and effacement of visceral cell foot
processes;

2) leading to diffused and global sclerotic lesions. 
Various terms were used to describe these lesions, start-

ing from the simple term “sclerosis focalis” and ending
at the term “sclerosis focalis et hyalinosis”, used by French
researchers. The latter is not quite correct [12], since
hyalinization is not always (or, rather, is very rarely) pres-
ent and is only a slight “undertone” of sclerotic lesions. 

The diagnosis of FSGS can be problematic since the
morphological lesions are not specific. They may ap-
pear in various conditions and overlap numerous
glomerular processes. The initial location of lesions in
the juxtamedullary region is not always revealed
since that segment is not always included in the punc-
tates. Newman et al. have found that lesions in jux-
tamedullary glomeruli are predominant at the early
stage only in 2-17% of cases [13].

One can distinguish between primary (idiopathic)
and secondary forms of FSGS. The secondary form in-
cludes cases of familial FSGS, associated with a genetic
mutation of podocyte proteins, cases associated with
viral infections, action of drugs, or being a consequence
of adaptation processes. Both forms should be in turn
distinguished from lesions occurring in the course of
various inflammatory and proliferative processes, con-
genital diseases (Alport syndrome) and others [14].
Here, immunofluorescence and electron microscopy as-
sessments are helpful in establishing the diagnosis. 

Each of these groups is characterized by a number
of similar changes. They are of focal and segmental char-
acter (at least at the early stage). Most commonly, the
most severe lesions are observed in the segments located
in the vicinity of the vascular pole. The nature of these
lesions is the rise in the quantity of mesangial matrix,
hypertrophy and, in some cases, proliferation of
podocytes located above these lesions and capillary col-
lapse. It is suggested that the earliest change is the pres-
ence of foam cells within the capillaries. Most proba-
bly, the foam cells are derived from endothelial cells.
At later stages, the foam cells decompose and their cy-
toplasmic debris (including lipids) is incorporated into
the sclerotic lesions. A characteristic feature is the ef-
facement of foot processes of podocytes, particularly se-
vere above sclerotization foci. This lesion is considered
to be of great importance. Fogo thinks that if sclerot-
ic glomeruli are found in the punctate and their pres-
ence is not accompanied by effacement of foot process-
es, FSGS may not be diagnosed [15].

Segmental or global mesangial hypercellularity
may occur in glomeruli with sclerotic foci, but also in

the remaining glomeruli as well. It is not, however, con-
sidered to be of great importance [15].

As the disease progresses, completely sclerotized
glomeruli become apparent. Adhesions of capillary loops
to the Bowman’s capsule are relatively early formed and
undergo hyalinization over time. The number of
these adhesions indicates the advancement of the
process. Tubular atrophy and interstitial fibrosis are gen-
erally associated with the severity of glomerular lesions.
Foam cells are also sometimes found in the interstitium. 

Immunofluorescence assays usually show IgM and
C3 deposits, and occasionally deposits of other im-
munoglobulins. 

Within the last 20 years, a number of observations
were made regarding specific lesions present in FSGS.
Based on these observations, 5 variants of the disease
were distinguished [14, 15]. They include: 
1) FSGS (NOS) – non-specific (classic) variant;
2) perihilar variant;
3) tip variant;
4) collapsing variant;
5) cellular variant.

The FSGS (NOS) variant is the most common vari-
ant, characterized by all features described above. The
perihilar variant is characterized by sclerotization lo-
cated in the vicinity of the vascular pole. The tip vari-
ant relates to cases in which the affected region is ad-
jacent to the proximal tubule. A characteristic feature
of this variant is intracapillary hypercellularity and
podocyte hyperplasia and/or hypertrophy. Foam cells
are often observed. Hyalinization and mesangial hy-
percellularity occur in varied frequency. This variant
is considered to have good prognosis. The course of the
disease is unfavorable only in rare cases.

The collapsing variant involves segmental or glob-
al collapse of capillary lumina, accompanied by pro-
liferation and hyperplasia of podocytes that cover these
capillaries. The segmental lesions are localized in the
perihilar region and peripherally. More often, howev-
er, the lesions are global. This variant is considered to
be associated with dysregulation of the podocyte phe-
notype. Viral infection (parvovirus) or pamidronate treat-
ment may also contribute to this condition. Recurrences
following kidney transplants are also observed. This vari-
ant can also develop de novo in transplants after cy-
closporine treatment. It accompanies severe vascular le-
sions. The prognosis is therefore definitely poor. 

The cellular variant is least characterized. Intra-
capillary proliferation leading to closure of at least 25%
of the capillary loop is considered to be characteristic
of this variant. Macrophages, neutrophils and lym-
phocytes are present besides the foam cells in the vas-
cular lumen. Proliferation and hyperplasia of podocytes
covering these lesions may also be observed. This vari-
ant may be transformed into a less cellular and more
sclerotic form, non-distinguishable from classic FSGS.
This variant is observed at early stages in the case of
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transplantation and FSGS recurrence. Therefore, it is
considered to be an early and active form of FSGS. 

The authors of this classification attach a lot of im-
portance to glomerulomegaly. They consider it to be an
early exponent that signals sclerotization. Fogo et al.[15]
claim that the presence of unnaturally large glomeruli
indicates the onset of sclerotization even when no scle-
rotic lesions are found in the punctate. On the other hand,
however, glomerular hypertrophy (with the increase in
the quantity of the mesangial matrix) was observed e.g.
in preeclampsia, with clinical symptoms of renal dam-
age resolving within several weeks after delivery [16].

In recent years, much attention has been paid to
podocyte changes. Increase in podocyte counts, hy-
pertrophy, detachment from basement membranes, cy-
toplasmic vacuole changes were reported [6, 15, 17-20].
The authors are inclined to regard these changes as
FSGS determinants.

Results of molecular podocyte assays are also point-
ed out. In rare cases of familial sclerotization, muta-

tions of the following genes were observed: the α-ac-
tinin 4 (ACTN4) gene, the nephrin (NPHS1) and
podocin (NPHS2) gene, the CD2 (CD2AP), the
Wilms tumour (WT1) gene and type IV collagen
COL4A3/COL4A4 genes [15, 21-24].

Material and methods

The material included 150 kidney punctates with
sclerotized glomeruli. The material originated from a set
of 1031 kidney biopsies performed in the Department
of Clinical Pathomorphology Medical University in
2003-2008. Cases with diagnosed glomerulosclerosis
accounted for 14.53% of this set.

The patients were treated at the Faculty and Clin-
ic of Nephrology, Transplantology and Internal Dis-
eases, the Clinic of Pediatric Cardiology and Nephrol-
ogy of the 1st Faculty of Pediatrics of the PUMS, the
Poviat Hospital in Leszno and the Voivodship Hospi-
tal in Zielona Góra. 

FOCAL SEGMENTAL GLOMERULOSCLEROSIS

Fig. 1. Early stage of FSGS (hilar type). Increased number
of cells and gain of matrix in the area of vascular pole.
HE, magnification 180×

Fig. 2. Early stage of FSGS (tip type). Gain of matrix in
the glomerulus in the paraurethral area of the glomerulus.
HE, magnification 180×

Fig. 3. FSGS NOS with small intensification. A vast focus
of interstitial fibrosis in the neighborhood of the
glomerulus. HE, magnification 180×

Fig. 4. Numerous foam cells in the interstitium. HE,
magnification 180×
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A group of 150 patients included 138 adults (87
males and 51 females) and 12 children (8 boys and 
4 girls). The patient age in the adult group ranged from
19 to 77 years. Most of the children (6) were in the
above 15 age group, and another 3 in the 10-14 age
group (with one boy with an earlier onset of the dis-
ease and the first nephrotic syndrome episode at the
age of 2). The group of youngest children included 
2 boys aged 6 and 10, and a girl aged 9 at the time of
biopsy, but with the disease onset 8 years before that. 

The largest group of adults (58) included patients,
in whom the disease started from proteinuria. The sec-
ond largest group included 36 patients with initial
symptoms of the nephrotic syndrome. Other groups
consisted of 23 patients with symptoms of proteinuria
and hypertension, 11 patients with proteinuria and ery-
throcyturia, 8 patients with proteinuria, erythrocyturia
and hypertension. 

In children, the disease started most commonly (in
7 cases) from a steroid-resistant nephrotic syndrome.
Of other 2 cases, the disease started from proteinuria
and erythrocyturia (with subsequent development of
renal insufficiency in 1 child), isolated proteinuria in
2 children, isolated proteinuria, erythrocyturia and hy-
pertension in 1 child.

The material for light microscopy examination was
preserved in 7% neutral formalin. After standard prepa-
ration, paraffin-embedded tissues were stained with
hematoxylin and eosin and impregnated with silver salts
according to the Jone’s method. PaS reaction was per-
formed. In some cases, the paraffin-embedded tissues
were stained according to Masson’s trichrome method.
Electron microscopy imaging was performed in 9 adults
and 2 children. The portion of the punctate for elec-
tron microscopy examination was preserved in glu-

taraldehyde, prepared by standard methods and em-
bedded in EPON 812 epoxide resin. Semithin sections
from Epon blocks were stained with toluidine blue and
examined under light microscope. Ultrathin sections
were evaluated under a Zeiss EM 900 or EM 10 elec-
tron microscope.

Immunofluorescence assays were performed in 90
adults and 16 children. Determination included im-
munoglobulin types A, G, M, complement fractions
C3, C4, C1q, and fibrinogen. The assays were performed
in the Department of Immunology of the Chair of Clin-
ical Pathomorphology (currently the Chair of Im-
munology of the PUMS). Re-biopsies were performed
in 22 adults and 8 children. 

Histological section evaluation included the as-
sessment of FSGS variant according to the classifica-
tion proposed by D’Agati et al. [14]. The percentages
of glomeruli with lesions specific to the particular FSGS
variant were determined after elimination of completely
sclerotized glomeruli.

Results

Adults 

In the adult group, the disease most commonly start-
ed with proteinuria (in 58 cases). This was the case in
31 women and 27 men. The age of patients ranged from
19 to 74 years, without clear predominance of any par-
ticular decade. 

Most patients (37) were diagnosed with FSGS
NOS. The FSGS perihilar lesions were observed in 
14 patients. The lesion type could not be determined
in 7 patients. Besides FSGS NOS lesions, FSGH hilar
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Fig. 5. FSGS NOS with small intensification. Increase in
the number of matrices in different areas of the glomerulus.
Impregnation with silver-containing salt acc. to Jones,
magnification 180× Fig. 6. Fragment of the glomerulus with insignificantly

widened mesangial areas (due to matrix gain). Early stage
of FSGS, magnification 4300×
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and FSGS tip lesions, as well as isolated completely scle-
rotic glomeruli were observed in these cases. 

Completely sclerotic glomeruli were also observed
in cases when evaluation of the disease variant posed
no difficulties. They were present in 24 (out of 37) cas-
es assessed to be FSGS NOS, and their number
ranged from 1 out of 5 to 14 out of 25 glomeruli per
punctate. In the perihilar variant group, completely scle-
rotic glomeruli were found in 8 patients. The number
of completely sclerotic glomeruli ranged from 1 out of
6 to 12 out of 16 glomeruli per punctate. 

Of note is the presence of perihilar lesions in 10 cas-
es with predominant NOS lesions. The number of thus
affected glomeruli ranged from 1 out of 9 to 3 out of
8 glomeruli per punctate.

The second largest group was a group of 36 patients
with symptoms of nephrotic syndrome. The group 
included 24 men and 12 women aged from 21 to 
77 years. Also in this group, no predominance of any
particular age group was observed. 

The FSGS NOS lesions were diagnosed in 31 indi-
viduals, and perihilar lesions were diagnosed in 7 in-
dividuals. In 1 case, the variant could not be determined
due to the diversity of lesions. In that case, 4 out of 
8 glomeruli present in the punctate were completely
sclerotic, 2 contained NOS lesions and 2 contained per-
ihilar lesions. 

Completely sclerotic glomeruli were also present in
cases which were definitely classified to a particular
group. They could be found in 20 punctates with FSGS
NOS lesions and in 1 case of perihilar lesions. The num-
ber of completely sclerotic glomeruli ranged from 1 out
of 9 to 13 out of 18 glomeruli per punctate. 

Perihilar lesions were also found in 8 cases with FSGS
NOS lesion predominance. They were observed in 
1 out of 10 to 2 out of 5 glomeruli per punctate. 

The third largest group of 23 patients consisted of
18 men and 5 women aged from 19 to 69 years, pre-
senting with symptoms of proteinuria and hypertension.
Patients aged 19-29 years constituted the predominant

age subgroup within this group of patients. The next
largest subgroup included patients aged 40-49 years and
30-39 years. The only elder patient was 69 years. 

In this group, FSGS NOS lesions were observed in
22 individuals. In 13 of these 22 cases, completely scle-
rotic glomeruli were found. The number of these
glomeruli ranged from of 1-2 out of 5 to 13 out of 
17 glomeruli per punctate. In 1 patient, the type of le-
sions could not be definitely determined. Seven out of 
11 glomeruli per punctate were completely sclerotic,
and another 4 contained a moderately increased num-
ber of mesangial cells, with a perihilar lesion in one of
these glomeruli. Isolated glomeruli with perihilar le-
sions were also observed in 6 cases with clear pre-
dominance of FSGS NOS lesions.

Another group of 11 patients consisted of 7 men and
4 women with symptoms of erythrocyturia and pro-
teinuria. The youngest patient was 20 years old, and
the oldest patient was 72 years old. The largest num-
ber of patients (5) were in the age group of 33-36 years. 

The FSGS NOS lesions were found in 11 patients,
with completely sclerotic glomeruli also found in 3 of
these patients, ranging from 5 out of 8 to 5 out of 28
glomeruli per punctate.

In 6 patients with FSGS NOS lesions, perihilar le-
sions were also found, pertaining to isolated glomeruli.
The only exception was the case in which perihilar le-
sions were found in 4 out of 30 glomeruli per punc-
tate. Moreover, a distinct increase in mesangial cell and
podocyte counts was observed in this case. The im-
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Fig. 7. Fragment of the glomerulus. Significant gain of
matrix in mesangial areas. Only parts of cells are visible,
magnification 7000×

Fig. 8. Fragment of the glomerulus. Numerous vacuoles
in the cytoplasm of podocytes and endothelial cells,
magnification 5600×
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munofluorescence assay did not confirm the initial sug-
gestion of mesangial glomerulonephritis.

The group of 8 patients with proteinuria, erythro-
cyturia and hypertension consisted of 6 women and 
2 men aged from 26 to 54 years. Also in this group,
patients with FSGS NOS lesions were predominant.
Among 9 patients with lesions of this type, isolated com-
pletely sclerotic glomeruli were found in 6 patients. In
8 patients, perihilar lesions were also present along with
the predominant FSGS NOS lesions. The number of
these lesions ranged from 4 out of 30 to 2 out of 
7 glomeruli per punctate. Erythrocyturia was the first
and only symptom in only 2 patients. The FSGS NOS
lesions were found in both patients, a 64-year-old
woman and a 31-year-old man. In the latter patient,
perihilar lesions were also found in 4 out of 11 glo meruli
per punctate. Completely sclerotic glomeruli were found
in either of these two cases. 

Children 

The most common first symptom of the disease in
this group of patients was steroid-resistant nephrotic syn-
drome, which affected 7 children. The disease started
from proteinuria and erythrocyturia in 2 children. Iso-
lated proteinuria was the first symptom in 2 children,
proteinuria and hypertension in 1 child. In all 12 chil-
dren, similar histological lesions of FSGS NOS type were
found. They differed only in the severity of sclerotiza-
tion. In 2 cases, additional perihilar lesions were observed
in few glomeruli. The number of these lesions ranged
from 1 out of 3 to 7 out of 17 glomeruli per punctate. 

In all 12 cases, various degree of mesangial cell count
increase was observed. In 6 cases, only isolated com-
pletely sclerotic glomeruli were observed. 

In both groups – both adults and children – interstitial
lesions were generally observed, such as fibrotic foci and
lymphocytic infiltrates. The latter were usually scarce 
and of low intensity. The fibrotic foci differed significantly
in size between individual cases, from tiny, macular foci
to diffuse, merging areas. Their number and extent was
usually, but not universally, associated with the severi-
ty of glomerular lesions. Sometimes distinct interstitial
lesions were not accompanied by equally significant 
severity of glomerular lesions. Cells with foamy cytoplasm
were found in the interstitium in one case in the children
group and in 10 cases in the adult group. 

In all cases, interstitial fibrosis was associated with
varying degrees of tubular atrophy. Of note is the large
percentage of nearly completely sclerotic glomeruli in
both patient groups. No relationship between the pres-
ence of these sclerotic glomeruli and the duration of
the disease was observed.

Immunofluorescence assays

Material from 110 adults and 12 children was sent
for immunofluorescence assays. Twelve adult patient

punctates contained no glomeruli, and no deposits were
detected in 30 punctates. The remaining punctates con-
tained deposits of IgM and C3, with 4 punctates con-
taining also slight deposits of IgG. Deposits of IgM and
C3 were found in all punctates collected from children. 

Electron microscopy examinations

Material from as few as 11 patients (9 adults and 
2 children) was sent for electron microscopy exami-
nation. Three patients (2 children and 1 adult) were
diagnosed with FSGS only on the basis of this exam-
ination. Histological examination of these cases revealed
only a slight increase in the quantity of mesangial ma-
trix in isolated mesangial areas, which did not justify
the diagnosis of sclerosis. On the other hand, the elec-
tron microscopy examinations revealed a significant in-
crease in its quantity. In most mesangial areas, the ma-
trix component was clearly dominant over the cellular
component. 

In 2 adults (1 with proteinuria, 1 with proteinuria
and hypertension) presence of thin membranes was re-
vealed in numerous capillary loops. 

In all studied cases, attention was paid to the na-
ture of cellular lesions. In 8 adults and all children, cy-
toplasmic vacuole changes were observed in endothe-
lial cells. The vacuoles were present in large numbers
and had large dimensions. Presence of vacuolar
changes in the cytoplasm of podocytes was reported only
in 5 adults and 1 child. In podocytes, the vacuoles were
generally less numerous and small. The appearance of
the vacuoles in both the endothelial cells and in the
podocytes was quite diverse. Surrounded by a mono-
layered membrane, the vacuoles contained the mate-
rial corresponding to proteins or proteoglycans, or, less
frequently, lipids. Sometimes the vacuoles corre-
sponded to the dilated intraplasmatic channels. In ad-
dition, quite numerous podocytes with light, swollen
cytoplasm and diluted nuclear chromatin were found
in 3 adults. 

Rebiopsies

Rebiopsies were performed in 29 patients, 21 adults
and 8 children. Rebiopsy was considered necessary 
mostly in 2 groups of patients, namely in individuals
with proteinuria and nephrotic syndrome. In the first
of these groups, rebiopsy was performed in 12 patients.
In the group of patients with nephrotic syndrome, re-
biopsy was performed in 7 adults and 7 children. In chil-
dren, rebiopsies were performed in all patients in whom
the syndrome was diagnosed. Other rebiopsies were per-
formed in 2 adults and 1 child in whom proteinuria and
hypertension was diagnosed. 

Rebiopsies were performed 1 to 8 years after the first
biopsy, in most patients 3-4 years after the first biop-
sy. Distinct features of progression were found in 
19 adults and 3 children. No significant differences in
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the nature and severity of lesions were observed in 
1 adult and 5 children, which could be explained by
the fact that only a year had passed between both biop-
sies. In another adult patient, severity of lesions in the
rebiopsy was lower than in the first biopsy. In this case,
rebiopsy was also performed one year after the first biop-
sy; moreover, a small amount of rather non-represen-
tative material was obtained in the rebiopsy. 

Discussion

As mentioned in the introduction, interest in FSGS
is increasing, both among clinicians and pathomor-
phologists. First of all, of importance is the growing
number of patients with this type of lesions [25]. Hogg
et al. [26] reported that in 1976, FSGS was significantly
more frequently diagnosed in children (in 15% of pa-
tients with renal lesions) than in adults (2.5-4%). In
2006, the percentage of patients diagnosed with
FSGS increased to 12.2-18.7%. We have found this
percentage to be similar to the percentage of patients
with this type of lesions in our research material. Most
probably, besides the actual increase in the number of
patients, more frequent early diagnoses of these lesions
contribute to the observed increase. 

Thomas [27] claims that as the number of data in-
creases and as the new classification is being introduced,
the role of pathomorphologist is on the increase and
one might expect further progress in the morpholog-
ical diagnostics. However, it should be highlighted that,
as also mentioned in the introduction, diagnosis of FSGS
is often associated with difficulties. This is particular-
ly true at early stages of lesion development, when the
increase in the quantity of mesangial matrix is small
and undetectable in light microscopy examination. Al-
though Jones silver salt impregnation, which makes the
matrix well visible, may be of some help here, the re-
sults of electron microscopy would be most reliable. In
the presented material, FSGS was diagnosed solely on
the basis of ultrastructural examination in 3 cases. How-
ever, it must be noted that we could obtain the ma-
terial secured for this examination only from 16 patients.
It is hard to assess how the number of glomeruloscle-
rosis would increase should a portion of punctate be se-
cured for electron microscopy in each renal biopsy. Ex-
cept for revealing the increase in matrix quantity, these
examinations allowed for determination of the nature
of vacuolar changes in podocytes and endothelial cells.
These were also discussed in one of our previous pa-
pers [28]. We must note that the results of our stud-
ies at that time did not confirm observations made by
other authors [29, 30], who attribute a prognostic val-
ue to the presence of vacuoles. In another of our pre-
vious papers [31], we have presented the results of mor-
phometric examinations and their usefulness in
differential diagnosis of submicroscopic glomeru-
lonephritis, mesangial glomerulonephritis and FSGS.

We have also shown the usefulness of these examina-
tions in early determination of the risk of sclerotization
in the case of mesangial glomerulonephritis. We em-
phasize that this was the first paper regarding mor-
phometric examinations of electron microscopy ma-
terials. We are confident that as many as possible of
these examinations should be performed. Unfortunately,
the biopsy materials obtained from adults are in most
cases not secured for this purpose (for economic rea-
sons).

Much attention is focused in the literature on the
enlargement in glomerular dimensions as an exponent
of the risk of sclerotization. In our material, the en-
largement of glomeruli was generally observed in small
numbers of glomeruli with simultaneous presence of
normal size, or even small glomeruli in the same punc-
tate. However, it must be noted that the presence of
large glomeruli (regardless of their number) is most
commonly observed in cases of FSGS.

Identification of interstitial fibrotic foci could be of
help in relation to FSGS diagnosis. Sometimes they are
discreet and more easily detected in preparations
stained according to Masson’s trichrome method.
The presence of these lesions, and particularly their in-
commensurability with the severity of glomerular le-
sions, often suggests further diagnostic procedures. Al-
though non-decisive, they suggest a possibility of
early-stage FSGS. 

It is often difficult to diagnose FSGS types other than
the most common classic FSGS NOS. Therefore, the
authors of the classification [14] recommend examin-
ing at least 15 serial sections. Unfortunately, the amount
of the material received is small and it is impossible to
obtain such a number of sections, or there are no
glomeruli in deeper sections. The principle for identi-
fication of particular types is also subject to discussion.
According to the proposal set forth by the authors of
the classification, at least 50% of glomeruli present in
the punctate should have the features of a particular
type. A question arises, however, what should be done
in cases when most of the glomeruli is completely scle-
rotic while there are different types of lesions in the re-
maining, less damaged glomeruli. In our research ma-
terial, in such cases we encountered glomeruli with
FSGS NOS and perihilar-type lesions. Doubts also arise
in cases where most glomeruli present in the punctate
are completely sclerotic, and the remaining glomeruli
have no detectable lesions.

Finally, it is questionable whether determination of
particular types by the clinicians is really indispensa-
ble. This question has remained essentially unanswered
by the classification authors. It was only ascertained [14,
32-34] that the tip variant is associated with better
prognoses than the other variants, while the prognoses
are worst in the case of the collapsing variant. How-
ever, it is not known whether the treatment should be
variant-dependent. In our material, FSGS NOS was the
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most commonly diagnosed variant, followed by the per-
ihilar variant. The tip variant was diagnosed in only one
case. We have encountered no case of the collapsing
variant. 

Most authors report that FSGS is associated with the
nephrotic syndrome or isolated proteinuria, sometimes
accompanied by hypertension. Only few researchers (we
quote after [17]) find that erythrocyturia is not un-
common, especially in children. 

In our material, erythrocyturia was observed in 
23 adults (including 2 cases of isolated erythrocyturia)
and in 2 children. No other exponents of glomeru-
lopathy were found in this group. Considering the
above, we believe that FSGS does not have to be as-
sociated only with proteinuria or nephrotic syndrome.
Erythrocyturia was also observed in another our
group of children, described in a previous paper [9]. 

Conclusions

1. In the presented material, focal segmental glomeru-
losclerosis was most often associated with symptoms
of proteinuria or nephrotic syndrome. However, the
diversity of symptoms was fairly common. Protein-
uria was accompanied by hematocyturia and hyper-
tension; isolated hematocyturia was also observed.
Thus, the clinical picture is not always unambiguous.

2. While cases characterized by FSGS NOS lesions are
predominant, of note is a relatively populous group
of cases in which FSGS NOS lesions are accompa-
nied by FSGS hilar and/or FSGS tip lesions. Such
combination of lesions markedly hinders determi-
nation of the lesion type.

3. Of note is also incidence of completely sclerotized
glomeruli, often with simultaneous presence of
glomeruli with low lesion intensity. The presence of
completely sclerotized glomeruli, even relatively
abundant, is not clearly associated with the duration
of the disease.
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