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Structural-Functional Relationships in Renal Amyloidosis

Myeong Cherl Kook, M.D. and Hyun Soon Lee, M.D.

Department of Pathology, Seoul National University College of Medicine, Seoul, Korea

The pathogenetic mechanism of renal dysfunction in renal amyloidosis is poorly understood.
To evaluate the morphologic parameters which are correlated with renal function in this disorder,
we have examined renal biopsies from 14 patients with renal amyloidosis by morphometry. Of
the 14 patients, 8 were male and 6 were female. They were between 41 and 70 years of age,
The serum concentration of albumin and creatinine were 2.1+0.7 mg/dl and 1.1 +0.5 mg/dl,
respectively. The 24-hour excretion of urinary protein was 7.9+ 52 g, Creatinine clearance was
62+23 mljmin/1.73m". The mean glomerular volume (MGV) was (2.2+1.3) = 10" ym". The
surface density of peripheral glomerular basement membrane [Sv (PGBMjglom)] was 0.049 +
0.027 (pm’fum™). Volume density of mesangium [Vv (mesfglom)] was 0.31 +0.14 (pm’jpm”) and
volume density of glomerular amyloid deposition [Vv (amylfglom)] was 0.21+0.14 (pm ‘fum’).
The volume density of cortical interstitium [Vv (intfcortex)] was 0.14 +0.09 {um"}mn';}. The
serum creatinine concentration was significantly comrelated with Vv (int/cortex) (r=+0.66, p<
0.05). MGV was correlated with Vv (mes/glom) (r=+0.75, p<0.01) and Vv (amyl/glom) (r=
+0.68, p<-0.05) but showed negative correlation with Sv (PGBM/glom) (r=—0.79, p<0.01).
Sv (PGBM/glom) showed negative correlation with Vv (mes/glom) (r= —0.77, p<<0.01) and with
Vv (amyljglom) (r=—0.87, p<0.01). Positive correlation was observed between Vv (mes/glom)
and Vv {amylfglom) (r=+0.95, p<<0.01). These resulis suggest that the decreased renal function
in patients with amyloidosis is related to interstitial fibrosis rather than glomerular lesions. In
addition, glomerular hypertrophy in these patients is related to amyloid deposition in the
mesangium and peripheral glomerular basement membrane. (Korean J Pathol 1997; 31: 1190 ~
1199)

Key Words: Renal amyloidosis, Morphometric study, Renal function, Glomerular hypertrophy,
Cortical interstitial fibrosis
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Table 1. Characicristics of patients with renal amyloidosis at time of biopsy

N Serum Serum Urinary Creatinine
Case Age Sex E::::i:::“;:; albumin creatining protein clearance
(g/dl) (mg/dl) (g/day) (mlfmin/1.73m")
I 55 e 8 1.7 1.2 1.9 91
2 54 = 12 2.3 1.0 3.9 52
3 51 L} 9 1.0 1.1 5.2 78
4 57 2 1 1.0 1.0 15.5 58
5 43 L 4 3 il 1.0 29 58
f 70 1l 6 30 0.8 NA NA
7 a7 = 2 2.3 0.8 1.4 34
8 46 o I 1.8 0.9 15.0 69
9 53 u 5 1.6 0.6 6.6 111
10 58 o 48 24 1.2 5 50
Il 33 o} 72 . 1.1 1.2 60
12 35 o 120 1.8 2.7 14.0 23
13 46 w 3 1.4 1.2 13.6 57
14 41 ut 12 1.9 1.0 5.8 By
Mean + 5D 51+9 M:F=1.3:1 22+35 21107 1.1£0.3 79+59 62+23

MA: not available

Fig. 1. The glomerulus is cnlarged with amorphous and eosinophilic amyloid deposits. (PAS, > 200)
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Fig. 3. In addition to severve interstitial fibrosis amyloid deposits are noted along the wbular basement
membrane, (PAS, > 200)

Zlelglel (Fig. 3). wiul2 FAHE S92 3% 2] b Sv (PGBM/glom) 0.049+0.027 (umium’) &
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MGVE (22+1.3) » 10um'2 A4k Alele] 43 glom)E 0314014 umium’) 2 A4z 022 Bg"
A £32] (1L4+04) = 10%um’ B} Lew] # =] elal 74 9lelel. Vv (amylglom)2 021+0.14 (um’jum’)
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Table 2. Morphometric data of patients with renal amyloidosis

MGV Vv (intfcortex) Sv (PGBM/glom) Vv (mesfglom) Vv (amyl/glom)
Case (x10"um’) (g fum’) (um’fm’) (e fum) (um’jum’)

1 33 0106 L0385 (.370 0.260
2 1.8 0116 0.038 0.213 0.033
3 i.4 0172 NA MA MA

4 1.6 0147 0.027 (0.448 0,350
5 1.1 0071 0055 0.135 0.088
6 1.6 00594 A NA MNA

7 4.2 _ (.059 0018 0.523 0.490
8 5.7 0.137 0,006 (.50 0.360
9 1.5 071 0.060 (.29 0.220
10 1.6 0L090 0.074 0.133 0.042
11 1.9 1.272 0,050 (1.230 0130
12 2.5 0,330 0,038 0.380 0,190
13 1.4 0.052 0.086 0.174 0.064
14 1.6 (0.245 0.0359 0,345 0.260

Mean + 5D 22213 0. 140 £ 0,086 0,049 £ 0.027 0.312+0.137 0.207 £0.144

Abbreviations are : MGV, mean glomerular volume, int; interstitum, PGBM;, penipheral glomerular basement membrane,
glom; glomerulus, mes; mesagium, amyl; amyloid, NA; not available
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0.87, p<001) (Fig. 9 #elalli= vbalad] kAl 2

serum creatinine(mg/dl)

0 l l I |

0 0.1 0.2 0.3 0.4
Vvlint/cortex)
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cortex) (r=-+o66, P<0.05).
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Fig. 5. Relationship between MGV and Sv (PGBM/glom)
(r=—0.79, P<0.01).
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$at Vv (mes/glom)&h Vv (amylglom)7hel] = u] ]
Al7E ek (r=+095, p<0.01) (Fig. 10). Vv (iny
cortex)¥F Vv (mesfglom)3! Vv (amyljglom)7hel]i= 4}
FHakA 7 glsd et

al &

2 A ARl 2% Aalpa)e] Fza
WilE HeASHH FRAR 4G v, AFHLS
ghalgrolld "o Aotal) B2y el)4a]-g 23w}
ddelat vlaisle] ulglA Ha FeE Ay
ZIAet E s AAded s Doprle HoF
At glet. elefdt AAae] wWe e gz Aa)s
Ebe Adebeld HAg W dH ol
X 2h el a4 E HolA] gk wie] m) A
3 EHu|= 93 Adoleld X2} Feol8 4
PEAlE Hedck o|ddk A GHEE da)ol 4
A7 F2 FAL 132 &4kl 2)a] #a)y
of At WA= =HgEge AAgE glos
BohleS-"9] adt47}e} 2dx|si= ZHe|r}. Mackensen
579 edfollas WA mwlobely 2y A 2HA
B3 A Bk opda) A faR=e) An

e L nlo

b
de
rh
IHI
ﬂ"i'l

o Hujal 45 A5 45

a4 1197

0.7

0.65
0.5

0.45

o
w9
o

Vvimes/glom)
h ©
L I

=]
(%]

0.15

0 | I | | I |
0 0.1 0.2 03 04 05 0.6

Vvlamyl/glom)
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(amyl/glom} (r=-+0.95, P<0.01).
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