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Morphometric Analysis of Preeclamptic Nephropathy
with Focal Segmental Glomerulosclerosis

Tae Sook Kim, M.D. and Hyun Soon Lee, M.D.

Department of Pathology, Seoul National University College of Medicine

To evaluate the structural characteristics that might be related to the clinical features noted
in precclamptic patients with focal segmental glomerulosclerosis(FSGS), we analyzed posi-
partum renal biopsies of § preeclamptic patients with FSGS(group 1) by morphometry and
studied the structural-functional relationships. These findings were also compared with those
from three postpartum cases with minimal change lesion(group 2) and normal age-matched
women(group 3). Mean glomerular volume (MGV) in group 1 and group 2 was (2.64 +0.49) x
10° gm® and (2.56%0.25)x10° pm’, respectively. MGV in both groups was significantly
increased compared with that of the control group[(1.11+0.22)x 10° um’)(p<0.0005). The
volume density of the mesangium/glomerulus [Vv(mes/glom)] in the group | patients was
significantly increased (p<0.0001) when compared with that of the group 2 and the control
group patients. The increment of Vv(mes/glom) was related to both the mesangial cell
proliferation and expansion of mesangial mamrix. The volume density of
lumen/glomerulus[Vv(capfglom)] in group 1 was significantly decreased(p<0.0001) when
compared with that of group 2 and the control group. Vv(cap/glom) was directly related to Cer
in group 1(r=0.70, p=0.05). These results suggest that reduced capillary luminal area caused by
mesangial interposition is related to the decreased glomerular filtration rate in preeclampiic
FSGS. (Korean J Pathol 1995; 29: 624 ~633)
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Table 1. Characteristics of patients in preeclamptic nephropathy with FSGS

During pregnancy

Case Age
no. (years) Onset of
preeclampsia blood pressure excretion

Maximum  (Wprotein (5)Cr

to delivery pressure excretion

At the time of biopsy Outcome of
Biopsy ﬂﬁl’l‘r‘ﬂ'}"
interval Blood (Wprotein 5 Cr GFR  (Gestational

(mlfminy  age

(weeks)  (mmHg)  (gm/day) (mg/dl) (days) (mmHg) (gmyday) (mg/dl) 1.73m") :weeks)
1 31 39 170/110 4+ 1.4 30d 130490 0.5 0.9 43 CH
2 33 34 150100 4+ 1.5 194 13080 8.8 0.7 72 CJS(36+5)
3 24 32 160/100 7.2 1.2 0d  120/80 4.5 1.0 87  CUS(33
4 32 3 170/100 6.8 0.8 204 140/80 1.8 08 78 C/S(29)
5 28 29 160/100 9.9 1.6 23d  100/60 4.1 09 66 C/S
6 25 3 150/100 4+ 1.3 7d  120/80 3.4 10 104 ND
7 28 31 1507100 44 0.8 21d  150/100 8.0 09 62 S
8 26 25 160/100 4+ 2.1 25d 130480 4.9 12 85 OS5
mean 285.4 33 1.34 21.9 4.50 0.93 T4.6
6. 86 2.64 0.14 18.4

sD 312 4.7 0.40

C/H : Cesarian hysterotomy /S : Cesarian section N/D : Not determined

*  Fetal death in utero ** Neonatal death

C/S unmarked : Fullterm delivery
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having preeclamptic nephropathy
4 with FSGS(group 1) showing in-
b’ crement of mesangial matrix and
 cells as well as mesangial inter-
position (PAS),

— Fig. 4. A segmenially sclerotic
glomerulus from a case having
' o precclamptic  nephropathy  with

"~ FSGS (group 1)(PAS).
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Tahle 2. Summary of mnrphm‘mtric data in preeclamptic FSGS, postpartum minimal change lesion and controls

FSGS MGV Vvi(mes/glom) Vv(me/glom)  Vvimm/glom) v\f[cala{glmn}
(%) (210" um®) (um’ ) (um’fum”) (umfum’®) (um’fgm’)

Group 1 124841 2.64 =049 (.32 +0.06] 0,20+ 0,034 0,12 +0.036 0,15 +0.027
(n=8) [1.25—25.0] [2.03—3.74] [0.20 —0.40] [(14—0.24] (0,06 —0.18] [0.12 —0.19]
Group 2 2.17+3.07 2.56+0.25 016 +0.018 00930012 0.060 £0.016 0.28 =0.0082
(n=3) [0—6.52] [2.22—-2.90] [, 13 —0.17] [0.08 —0.11] [0.04 — 0.08] [0.27 —0.29]
Group 3 0 1.11 0,22 0.14 0017 007600049  0.062 0017 0,22 £0.028
(n=5) 0 [0.89 — 1.51] [0.11-0.16]  [0.07—0.08] [0.03—0.08]  [0.17-025]

Values are mean + 35D

FSGS: focal segmental glomeruloselerosis MGV: mean glomerular volume  Vv(mes/glom): mesangial volume density
Vvime/glom): volume density of mesangial cell  Vv(mm/glom): volume density of mesangial matrix  Vvicap/glom):

volume density of peripheral capillary lumen

g 3852 B AN

I e

Fig. 5. A comparision between a normal sized glomerulus(a: from group 3),

TR

: ..‘...;‘_- : - .:... .#.13‘_ ".i - ..x:‘:- - 'I Li __j;i

r = L — -
; e, B e B

an enlarged glomerulus with endothelial

proliferation(b: from group 1), and an enlarged glomerulus with dilated glomerular capillary lumens(c: from group

2MPAS).
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Fig. 6. The comparison of MGV in the patients having
precclamptic nephropathy with FSGS(group 1), patients in
postpartum  with minimal change lesion{group 2), and
controls(group 3).

—— p<00001 —

0.35
~ p<00001 = 1 M5 1
03F }
0.25 F
[
E} 0.2
=14
E "
2 015}
01F
0.05 |
0 1 L I
1 2 3
Group

Fig. 8. The comparison of Vv(cap/glom) in the patients
having preeclamptic nephropathy with FSGS(group 1),
patients in postpartum with minimal change lesion(group
2), and comtrols{group 3).
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Fig. 7. The comparision of Vv(mes/glom) in the patients
having preeclampsia with FS5GS(group 1), patients in
postpartum  with minimal change lesion{group 2), con-

trols(group 3).
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(mifmin/1.73m’) of the patients having precclamptic
nephropathy with FSGS{group 1).
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