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A Morphometric Study of Glomerular Dimensions in Relation to
Glomerular Location, Age and Sex in Koreans

Hyvun Hee Lee, M.D., Hyeon Joo Jeong, M.D. and In Joon Choi, M.D.

Department of Pathology, Yonsei University College of Medicine

As measurement of glomerular size in the assessment of several renal diseases becomes
increasingly important, it has become necessary 1o devise rapid simple methods for the assessment
of glomerular size and to have on hand reference ranges. A few reports on glomerular size have
been published in Western literature, but their body builds are different from Koreans.

In this study, 100 glomeruli{30 glomeruli each from the outer cortical and the juxtamedullary
area) were measured in sections taken from 74 kidneys(ages 3 days —73 years) obtained from
autopsy ufilizing the semi-automartic image analyser. The percentage of glomerular sclerosis was
measured based on its location. The sphere diameter, maximum diameter, area and sphere volume
of non-sclerotic glomeruli were measured and evaluated with respect 10 age. sex and the location
of the glomeruli.

The resulis were as follows;

I} Mean glomerular dimensions including sphere and maximum diamerer, area and sphere
volume increased until 40 years of age, then reached a plateau. The percentage of sclerotic
glomeruli then increased slowly with age but without statistical significance.

2) The glomerular dimensions and sclerosis showed no significant differences according 1o
RN,

3) Juxtamedullary glomeruli were larger than the outer cortical ones which was statistically
significant in age groups of 0—10, 11~20 and 41~350 years. The percentage of sclerotic
glomeruli was generally greater in the outer cortex.

4) Differences in the values of glomerular dimensions between outer cortical and jux-
tamedullary area were similar in all age groups.

3) All parameters of measurement showed consistent and similar trends berween the different
ZrOUps.

6) The measurements of the largest 12 glomeruli our of randomly-selected 50 glomeruli gave
similar results when compared with those of 50 glomeruli.
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It was evident from our results that glomerular size is influenced by age and glomerular
location, but not by sex. The method of assessing glomerular size used in this study will not
necessarily give the true, absolute value of size but it may be a simple, practical and wseful
method of comparing glomerular size in different groups of patients. (Korean J Pathol 1996;
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Tahle 1. Morphometric findings of glomeruli located in the outer cortical and juxtamedullary area

Mumber

Diameter{um)

: Age Area Volume Sclerosis
Location - 3 1
(years) ol M F  Sphere  Maximum () (am’) (%)
Chuter 0~10 8 5 3 9089+202 1135+2311 B141.7+33340 59975051 3638834 0.13+0.35
corex 11=20 12 12 0 1379+10.1 15784104 154512421157 1511059.04+292284.3 025+0.62
21=30 9 6 3 15402154 17735153 19261537546 2105041.0+6023578 0.22+0.44
31-40 12 & 4 1658119 1895=144 222181132799 25901320+5857976 2.10+4.44
41~50 11 10 1 I588+100 18232110 20410026224 2283353.014516488 1.84+3.92
51-60 16 11 5 16434143 19484175 219269137855 25623100 +E663753.7 4502413
&l =80 6 6 0 1622+£250 18514275 218904469220 26464700+ 1277702.0 568 =382
Juxta- O~10 & 5 3 1042+158 1185178 8917227486 BT3R36. 1 +314486.6 000000
medullary 11-~20 12 12 0 1465+ 99 1667121 173379222133 17835490+ 3252144 025+0.62
area 21~30 9 6 3 1598+100 1829+11.8 20624825863 2315675.01436314.7 092+ 1.77
3l~40 12 8 4 1675+123 19194155 22810.6+33873 2714356.0+612387.4 0251087
41~50 11 10 1 1652+ 95 I88B+116 220558425633 2561317.0+450329.1 077+ 147
51-60 16 11 5 16662175 19381202 227198250455 2728833.0+963064.7 2724319
Gl~80 & 6 O 16484188 18951227 22086752915 2596002.0:978948.4 226+3.05
Note: Values are expressed as means £ 5D,
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Fig. 1. Mcan glomerular sphere diameter plotted against
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Table 2. Glomerular dimensions and sclerosis according o age and sex

Cuter cortex Juxtamedullary area
Variable Pun?melﬁ b>T Pnrsfmeter Prob.>T
eslimalte estmate
Sphere Age 3.00 0.0001 2 88 0.001
diameter Age —0.03 0.0001 -0.03 0.001
Sex —2.28 0.5798 2.06 0.5941
Maximum Age 3.51 0.0001 3.31 0.0001
diameter Age’ 0.04 0.0001 ~0.03 0.0001
Sex 0.45 (.9228 0.12 0.9785
Ares Age 607.41 0.0001 621,08 0.0001
Age’ 6.02 0.0001 —6.35 0.0001
Sex 663.0 0.5174 -317.48 0.7540
Volume Age 81737.0 0.0001 89287.0 0.0001
Age’ ~766.16 0.0001 — BE5.03 0.0001
Sex -117220.0 0.5037 ~ 18597.0 0.9185
Sclerosis Age —0.01 0.8915 0.02 0.6940
Age’ —0.60 0.1646 (.00 0.5555
Sex 0.25 0.7847 —0.50 0.3762
prob.: probability

Table 3. Values of difference in glomerular dimensions and sclerosis. between outer cortical and juxtamedullary glomeruli

Diameter{ym)

Age Area Volume Sclerosis
2

(years) Sphere Maximamm (um’) (um’) (%)

0~ 10 5.3+ B.|** 50+ 72% 7754+ BO3 1** T4085. 7+ RS057. 8** —0.13+0.35
11~20 o+ 91+ B9+ 11.4** 1886.7 + 1932 6** 272490.1 +271829.9%= 0
21=30 5.8+11.4 564122 1363.3=2731.1 210634.1 +433801.3 0.70+1.74
31 =40 1.7+ 9.1 244+ 949 592524848 1242239+ 438597.0 1.851+4.52
41— 50 Hd4+ 50w G5+ RS 1645 8 + 1625 B** 2779604 .3 293622 0% 1.07 =368
51 ~6 2.4+13.0 — 1.0+ 14.0 7932437129 166522 4 + 705294, 1 1.79 + 3,99+
61 ~80 2.6+13.0 44+12 196.3 +3537.3 —50477.7+636911.7 342 648

Mote: Values are expressed as mean differences(juxtamedullary dimensions minus outer cortical dimensions)+35D.
**p<0.05 *p<0.]
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Table 4. Trend analysis of values of difference in glomerular dimensions and sclerosis between outer cortical and

juxtamedullary glomeruli according to age

Sphere diameter Max. diameter Arca Volume Sclerosis
Variable
P.E. Prob. =T P.E. Prob.=T PE. Prob.>T P.E. Prob. =T PE  Prob=T
Age ' —0.12 05049 —0.76 0.4493 13.67 08150 7550.17 0.4655 0.03 0.7265
Age’ 000 08142 040 06918  —033 06816 11887 04072 0 0.3378
Note: ' Values are corrected for sex effect. Max.: Maximum P.E: Parameter Estimate Prob.: probability
Table 5. Glomerular dimensions and sclerosis in children under 15 years of age
Case Age Sex Diameter{um) ,"u‘ﬂ_,".;l Volume Sclerosis
no.  Lyears) Sphere Maximum (uen’) Lumj) (%)
Chuder 1 3365 | TBitll4 B7T3+ 138 46682+ 1335.6 24776204+ 102273.2 0
corex 2 iz M Bo611.6 QTR 145 5990.5 + 1536.4 35733024 1332000 O
3 5/12 M T84x11.6 02tl6.l 4936.6+ 1407.2 2688069+ 110839.6  0.01
4 g/12 F 90.1+11.0 146+ 137 6462.7 £ 1515.5 JORB259 1+ 1366380 O
5 3 % | Q4 1+178 10684 9.2 T205.9+ 25821 4821768+ 247085.7 (0]
6 4 F 167+ 11.1 1329+ 153 107898 + 1962.1 B33577.0+224069.0 0
7 4 F 1205+ 19.3 136.8+21.3 11690.6 1+ 3491 8 QFIRE2.E 4178370 0O
8 9 M 12881214 1499+249 13389.6 £ 4099 4 12071429 5150252 O
9 12 M 13554229 15541256 148299+ 4426.1 14055864 +572116.6 0
10 14 M 128542903 14974356 13618857759 1273865.04763549.1 0O
11 14 M 13564253 15374280 149314148555 14294816+ 6185208 O
Juxta- | 3365 M Q0.3+ 12.6 103.1 =160 6518.6 1 1679.7 4059121 £ 147544.1 0
medullary 2 312 M 0754+ 165 1100+ 18.2 T6B0.2 +2305.6 5250038 2304468 0
area 3 512 M Ba7+20.7 10224235 Bh32 6+ 28305 435949 3+ 2587037 0
4 &2 F 932+t 154 106.4+=17.4 TO04.6 2222 4 4574701 £210246.7 0
5 3 M 968t 14.4 1105158 T521.0£2156.8 505623.7+2113766 0O
£ 4 F 11254147 1274+ 18.3 10103.9 4+ 24003 TE1499 5+ 2756537 0
7 4 F 12284+ 194 1402 +23.6 12128.6 % 34869 1036691.2 +412905.7 0
B 9 M 1309+ 188 1480+2109 137278 £ 36503 12425304 + 4638237 0
9 12 M 1499+ 97 1742 £ 2610 79381 45073 |R50043.5 + 6692833 0
10 ) M 1527 +25.0 181.7+29.6 IBT99 6 =5811.6 JO0B0339+904511.1 0
11 14 M 126.01+24.3 1425275 12925.6 £4679.4 11598700 5898349 0

Mote : Values are expressed as means = 5D,
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Table 6. Dimensions of the largest 12 glomeruli out of randomly-selected 50 glomeruli

Outer corex Juxtamedullary arca

Age Number Maximum Are;:lu Maximum .ﬂlu'ﬁa1
(years) Total M . diameter(gm) {ym") diameter(ym) (um’)

0~10 8 5 3 1348£24.5 108934+ 4125.0 1409 + 17 8 120380+ 30338
11 =20 12 1] ] 1898+11.3 212547+ 25447 1991+ 13.1 235929+ 2631.8
21=30 9 6 3 212.2+153 262795+ 45677 2180+ 16.0 281930+ 33632
31 =40 12 8 4 2242 t17.1 297394+ 44878 2307+ 18.0 316333 +42251
41~50 11 10 1 217.1+124 279563+ 33905 2255+149 2133 +35M 5
51~60 16 11 5 235.7+224 307432+ 58209 234 8 +250 317823+ 72694
61 ~80 & f 0 22752407 316504 +11312.7 227.3x326 208222+ 78174

Note: Values are expressed as means = 5D.
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Fig. 6. Comparison of glomerular maximum diameter
between the values of the largest 12 and those of rand-
omly-selected 50 glomeruli. Values are means.
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