The Korean Journal of Nephrology 2008;27:666 ~677

0z

74

Zux MdH 3,000002] 24 - A 7|2 63

=1 = 1 1 1 1 1T = 1 1 =1 541 2
o' geol - d¥e - eEal ued’ . ZuA . sad’ - gy - AHE - 2ol

An Analysis of 3,000 Cases of Percutaneous Renal Biopsy-
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Purpose : The incidence of glomerular diseases varies according to population characteristics and
time period.

Methods : A total of 3,000 renal biopsies were performed over the 29 years' period from 1978 to
2007. We reviewed the patient records of all patients who underwent renal biopsies at our institution.
The patients were grouped for analysis in three time intervals: before 1990, 1991 to 2000, and after
2001.

Results : There were 2,377 cases of native kidney biopsies and 623 cases of allograft kidneys. The
principal long-term changes were an increase in the mean age of patients with undergoing biopsy
and an increase in the percentage of asymptomatic urinary abnormalities as an indication for biopsy.
In the primary glomerulonephritis (GN), the most common pathologic diagnosis was IgA nephropathy
(IgAN, 26.6%), followed by minimal change disease (MCD, 21.4%), membranous nephropathy (8.9%),
focal segmental glomerulosclerosis (7.7%). The major changes noted in primary GN were a marked
increase in the frequency of IgAN and decrease in the frequency of MCD. Major causes of secondary
GN were lupus nephritis (37.9%), and hepatitis associated GN (28.9%). In allograft biopsies, acute
rejection (42.3%) and chronic rejection (19.4%) were the two most common diagnoses. Documented
complications of renal biopsies included perirenal hematoma (25.1%), but the rate of serious
complications that required surgical intervention or embolization was very low (1.0%). There was no
death or nephrectomy case in our study.

Conclusion : IgAN was the most common primary GN in this study. The multi-center studies are
needed to evaluate the distribution and changing trends of renal disease in Korea.

Key Words : Renal biopsy, Glomerular disease, Complication
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Fig. 1. Number of renal biopsies during study periods.
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1. A 54
20493 3122609 AL AGHTLET ©1F 300047}
Aol AL F 30004 T AHIGAe] 2377
(79.2%), °]4x1783d0] 6234 (20.8%) ATt
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o 614 ool 184¢] (7.8%) ATt (Table 1). 414871 Al
A 716l wh2 ghake] e Wk [7]0= #kake] it AFo)
29911334191, 1171 34.8%=15.2A4, 171 37.5+£17.14
2 FHT 5ol ARHS AlgRke $kxe] Bt dA=o] folst
A F7¥EAH (p=0.000). AFE Fxe] WstE ey
614 ool e gA} Blgo] [7] 2.3%°l E3shd o] 1
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71 26.6% = FelstAl S7FeFAATE (p=0.003). ¥HHel 21-40
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36.1% % FrolatAl Akl om (p=0.000), 204 olate] 2
A} HlEE A7l wE xpe]7} gliek (Table 1).
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Table 1. Age Distribution according to Time Period

Total (1978-2007) Period T (1978-1990)

Period II' (1991-2000)

Period TII (2001-2007)

Age (yrs)

N (%) N (%) N (%) N (%)
<20 548 (23.1) 160 (28.2) 233 (20.3) 155 (23.6) NS
21-40 1,056 (44.5) 286 (50.5) 533 (46.5) 237 (36.1) 0.000
41-60 583 (24.6) 108 (19.0) 300 (26.2) 175 (26.6) 0.003
>60 184 (78 13 (23) 81 (7.0 90 (13.7) 0.000
mean+ SD 344+156 29.9+13.3 34.8+15.2 375%+17.1 0.000
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16}547} 719l 28.6% = foskAl 4
JA 042 171 10%°4 117] 28. 500,
5o 543 71T (p=0.000).
ANISFTE 7] 5.1%, 1171 6.3%, 11171 10.2%= wJO}
A SRR en (p=0.000), M} AHE 247 H]
&2 17] 16.4%, 1171 14.6%, NII7] 6.8% = +23HA 22s)
ATh (p=0.000). T 9 FHIAFANG B FAENFHeR
278 A gkl vl g2 A7l we} folgk zolE

7] 48.2% %

‘1—2

1017 9k} (Table 2).
3. XIZRIAZO| AI7|0 [ EESHN FEe| s

AR A7zl ez A 4712 Table 33 Z2th
Az ARFAIAZR] 1,773 (74.5%), o124 Al A gho]
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t} 71 9 Hiik
X]an”/‘}?iﬂ“@ 479 (2.7%), ZB3AATALA 434
(2.4% HAAAAAA 154 (0. 8%), WHIAEA A 28
o (16/) A AT} (Table 4).
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Table 3. Pathologic Distributions of Native Kidney Biopsy

Diagnoses No. of cases (%)
394 (16.6), 74 Ald3te] 544 (2.3%)E *XI9]
I ) RS } dael I )& A, Primary glomerular disease 1,773 ( 74.5)
9] A we VR skt gle Aot 754 3 2%), Secondary glomerular disease 394 ( 16.6)
Al b A8 3590 (1.5%), 716 59 (0.29%) A oH, = Hereditary nephritis 5 (23
o Normal or minor change 7% (32)
Aol BR=z2=H3 3=o 0/) 0]
Aol FFE 5ol Al (1.796) A/ Tubulointerstitial disease 3B (15
Uz AREAASE Sl A= IgAAISo] 6514 (36.7%) = Others 5(C 02
714 Bska, 1 oheo® mAsE 5060 (285%), Ut Inadequate tissue 4017
419 21091 (11.8%), 2 EAHATA S 1980 (11.2 Total 2377 (100.0)
Table 2. Indications for Native Kidney Biopsy according to Time Periods
Total (1978-2007)  Period 1 (1978-1990)  Period II (1991-2000)  Period III (2001-2007)
Indications
N (%) N (%) N (%) N (%)
Nephrotic syndrome 1,066 (44.9) 359 (63.2) 519 (45.2) 188 (28.6) 0.000
AUA 702 (29.5) 57 (10.0) 328 (28.5) 317 (48.2) 0.001
Acute nephritic syndrome 169 (7.0 29 (51) 73 ( 6.3) 67 (10.2) 0.000
Chronic glomerulonephritis 103 ( 4.3) 18 (32 50 ( 4.3) 35 (5.3) NS
Acute renal failure 31 (1.3 12 (21 13 (1D 6 (09 NS
Systemic disease 306 (12.9) 93 (16.4) 168 (14.6) 45 (6.8 0.000
Table 4. Primary Glomerular Diseases for a 29 Year Period Comprising 3 Consecutive Periods
Total (1978-2007) Period T (1978-1990) Period II (1991-2000) Period IIT (2001-2007)
Diagnosis p
N (%) N (%) N (%) N (%)
IgAN 651 (36.8) 62 (14.5) 338 (39.0) 251 (52.5) 0.000
MCD 506 (28.5) 178 (41.5) 243 (28.1) 85 (17.9) 0.000
MN 210 (11.8) 45 (10.5) 117 (135 48 (10.0) NS
FSGS 198 (11.2) 58 (13.5) 83 (19.6) 57 (11.9) NS
MPGN 75 (4.2 31 (72 27 (3.1 17 (3.6) 0.002
MsPGN 47 (27 27 (6.3 18 (21 2 (04 0.000
Sclerosing GN 43 (24) 10 (23 20 (23) 13 (27 NS
Crescentic GN 15 (0.8 5 (12 6 (07 (0.8 NS
CGN 28 (1.6 13 (3.0 14 (16) 1 (0.2 0.003

- 669 -



The Korean Journal of Nephrology 2008;27:666~677

AR A7el wE dxkd AbrAE ke WE WHIkE gA
AFE 171 145%AA 1171 39%, 17| 525% = w243 &
7}ttt (p=0.000). §HH6l HlAESIAES T7] 41.5%¢01A4]
II7] 28.1%, 117l 179%% <+ 5o L v]&o] F2lsH
a3 (p=0.000). HFAPAAINALS 171 7.2% 14
I17] 3.1%, 17| 3.6%% rolstAl 7t o (p=0.002),
AR &S A AN G 3 171 6.3% 14 T17] 2.1%, 111
7] 0.4%= @A3] 7R3kt (p=0.000). L 9] 2Adal4,
ZRBAATFAA ST v&2 A7)l wEh fofdk 2o
S Holx] &3ttt (Table 4, Fig 2).

ojxtd AREAIARE FTolAE T2 2lge] 1494 (379
%) E 7P wken 1 o g wlolgad 7hAEE AL
AAE 11490 (28.9%), Henoch-SchonleinAH+s 28]
(71%) coldom 18] 7S5 AFFAIASE B opdRoj=7}
Z1zF 264 (6.6%)% AN, 1FMY AFFAAESEC] 144
(3.6%), pauci-immune AFAIANH 124 (3%), o]/t
Z o3 AE3ke] 109 (25%) AATL

AR Al e o|AAd AlrAl Ao NIk W3}
Table 63 2t} FF2 29 171 49%, 1171 33.6%, 117
35%= FHT 5ol frosil Aast e (p=0.028), Hlol&

rr

Table 5. Age and Sex Distribution according to the Patho-
logic Diagnosis in Primary Glomerulonephritis

24 rdHA AFFAIRIA B 7] 33%, 1171 32.3%, 1171
(p=0.009). "¥Ha wdPA Al
A7 seS [71elE g o= gIsle 1171 0.5%, II7] 16.1
%= 1171l fFskA 7o (p=0.000), pauci-im-
mune AFTARIAEE [7loll= & oE 9 2ol 7] 1.9
%, 7] 10%= T 5o I8kl 718t (p=0.000).

4 A A= 714 Agke] 464 (85.1%) %= 7F

St 9 Fabry A8kl 247k 1] (1.9%)4 ASATH (Table 7).
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Fig. 2. Primary glomerular diseases for a 29 year period
comprising 3 consecutive periods.

Table 7. Pathologic Distributions of Hereditary Nephritis

Diagnoses Age (mean=*SD) Male:Female (ratio) -

Diagnoses No. of cases (%)
IgAN 3231125 111 : :
MCD 321+158 181 Thin-basement membrane disease 46 ( 85.1)
MN 459+ 16.2 161 Ah?ort s syndrome 6 (11.1)
FSGS 369+ 16.4 181 Na1l*patell.a syndrome 1(C 19
MPGN 348174 151 Fabry s disease 1(C 19
MsPGN 2994144 1.4:1 Total 54 (100.0)

Table 6. Secondary Glomerular Diseases for a 29 Year Period Comprising 3 Consecutive Periods
Total (1978-2007)  Period I (1978-1990)  Period II (1991-2000) Period III (2001-2007)
Diagnosis P
N (%) N (%) N (%) N (%)

Lupus nephritis 149 (37.9) 49 (49.0) 72 (33.6) 28 (35.0) 0.028
Hepatitis associated GN 114 (28.9) 33 (33.0) 69 (32.3) 12 (15.0) 0.009
HSP 28 (71 7 (7.0 17 (79) 4 (5.0 NS
Post infectious GN 26 ( 6.6) 4 ( 4.0 18 (84) 4 (5.0 NS
Amyloidosis 26 ( 6.6) 2 (2.0 18 (84) 6 (75 NS
Hypertensive NS 14 ( 3.6 0 ( 0.0 1 (05 13 (16.2) 0.000
Pauci-immune GN 12 ( 3.0 0 ( 0.0 4 (19 8 (10.0) 0.000
Paraproteinemic disorder 10 (25 3 ( 3.0 6 (28) 1 (1.3 NS
HUS 6 (15 1 ( 1.0) 3 (1.4) 2 (25 NS
Diabetic nephropathy 5 (1.3 1 ( 1.0) 2 (09 2 (25 NS
Immune complex GN 4 ( 1.0) 0 ( 0.0 4 (19 0 (0.0 NS
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Al F7rstd e, vloles 7 S [7]ele 3 o= g%l
4. Ol|ajal Aol AlZ|0f KIE HEF ¥ XZHEHH ZIE ok 1171 0.3%, 1171 88%% II7|ol J43] Z7kstitt
of s} (p=0.000, Table 10, Fig 3).
oA AeFort F7) oA J)ERAol 381 5. AlMiZio| gz
ol (61.1%)= 7P wkew 1 thgo] 27] o]A4l 7EH
7 1879 (30%), AA o)Al 7% 299 (4.7%), T =] Z 207 Al A FHFoR e S A=
Zdo] 209 (3.2%) wolTt AA A7l wE H-3-Fe] SHAAY gixke] Abdo] zEE AeE 3 di gtk F
Wals vzl &3] [V]ele 3 d% §iit) 1171l 3,000419] 4187 F 8114l (27%) 1A FHEE FHsIHS
4.6%, 7] 22% %= o3t S7tation] L 9] o2l w o] T 294 (1.0%)%e] 8 e Ayt 22 TA4
Aol g5 e A7lel wel fol5 Aol ST (Table 8).
% 623909 o|x Azl A EAQ] T2 Table 99 Table 9. Pathologic Distributions of Allograft Biopsy
2k JAAANEES 0] 2639 (42.3%) % 7HE wekom kA Diagnoses No. of cases (%)
B Lo, \ o 15 . [z ]
AR 1219 (19.4%), AL B A ARl 99 Acute rejection 963 ( 42.3)
o (15.9%)Rom FAAFHSI T AFEES 0] FEs= cellular type 254
A7} 5090 (8%), FAAwBIAL 326] (51%)% AT antibody mediated 5
hyperacute 4
1 9] calcineurin SAIAS}F e A=A 174 (2.7%), v Chronic rejection 121 ( 19.4)
ol 7+ 134 (2.1%), °]2Al A A S 84 (1.3%), Acute rejection with chronic change 50 ( 8.0)
4w e sk 76 (L1%), 718 69 (19%), 252 Recurrent or de novo GN B 159
i Acute tubular necrosis 32 ( 51)
& Y5 79 (1.19%)4 AATh A A7l wE 27 Calcineurin inhibitor toxicity 17 ¢ 27)
kel sk J§Ag7RE0] 17] 52.1%0141 1171 38.7%, Viral infection 13C 2D
- _ - Transplant glomerulopathy 8 ( 13)
= = O_o]&F] | Xe= Ko} =
171 365% = #HT 50 FolstAl #a3kem (p=0.018), Minor change or normal 7( 1D
T ARRES mE 17] 27, 7%, 117] 20.4%, 117] 9.5%% Others 6 ( 1.0
Folahl 723 (p=0.001). W A R Al Ab Inadequate 7O
TANGL 17] 84%14 117] 185%, 1I17] 19% = Frolsh Total 623 (100.0)
Table 8. Indications for Allograft Biopsy according to Time Period
Total (1978-2007)  Period I (1978-1990)  Period II (1991-2000) Period I (2001-2007)
Indications
N (%) N (%) N (%) N (%)
Delayed graft function 29 (4.7 5 ( 4.2) 14 (3.8 10 (73 NS
Early dysfunction 193 (31.0) 41 (34.4) 116 (31.7) 36 (26.3) NS
Late dysfunction 381 (61.1) 73 (61.4) 220 (59.9) 88 (64.2) NS
Proteinuria 20 (32 0 ( 0.0) 17 ( 4.6) 3 (22 0.033
Table 10. Allograft Pathologies for a 29 Year Period Comprising 3 Consecutive Periods
Total (1978-2007) Period T (1978-1990) Period II (1991-2000)  Period III (2001-2007)
Diagnosis
N (%) N (%) N (%) N (%)
Acute cellular rejection 254 (40.8) 62 (52.1) 142 (38.7) 50 (36.5) 0.018
Chronic rejection 121 (19.4) 33 (27.7) 75 (20.4) 13 (195 0.001
Recurrent or de novo GN 99 (15.9) 5 ( 4.2) 68 (185) 26 (19.0) 0.001
Acute tubular necrosis 32 (5.1) 10 ( 84) 16 ( 4.4) 6 ( 4.4) NS
CNI toxicity 17 (27 1 (08 12 (33) 4 (29 NS
Viral infection 13 (21) 0 (0.0 1 (0.3) 12 ( 88  0.000
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Fig. 3. Allograft pathologies for a 29 year period comprising
3 consecutive periods.

Table 11. Complications of Ultrasono—guided Percutaneous

Biopsy
US guided
Complications Manual Automated gun p
(n=1580,%) (n=601,%)
Hematoma 396 (25.1) 152 (25.3) NS
AV fistula 126 ( 8.0) 74 (12.3) 0.003
Bleeding 71 ( 4.5) 3 (05 0.000
Treatment required 23 (11.5) 2 (03) 0.025

complication

229 FEst AAAELS F 218149004 AlgEAN e g
Hzog AT dFo] 5484 (25.1%), EBAWTEIL 2009

(9.2%), ¢4 dx % o] 744 (34%), T8 L= A

b

2
AFAEE Ao gk FAAE A] AldEA] kol H
Aol A AL (Table 11). 4159 35 144
W 2519%, AFeSAN 25.3% 2 S0 AR H|SEle)
o) BAUTE 224 Wy 8%, AeFAAY 123%= A
TEAAHEA frolatAl SAge] =3t (p=0.003). L2}
S s ¥ 8o A 14A WY 45%, A
TEAAY 05% 2 AsFAARANA frofshA wAgo] bt

0
gkom (p=0.000), 8, A& 22 AY NES 25
g ]

I =

A 287 AAgke] g3k WA s Fda) %
SR A4, oS el Fas Aurt "k A9H A4
A A m=9ez A AlFske] 2= Wyl Wy 7|
2l B7]1%R1 W] o]Fo] Fom WoFF gl A}
o] oz AlA| el WexZ gl olsE ul
33 AAA A4S g 5 AA =Tk

Ao & kel AREA| A Sk o] 3 B e 217 A
&5, BEs g 9 5 el wel zlelE nY vt
ofvl 17, AF, Al Al7], 7+ Al 27 Ald w3
ol wel 2olE 1By s

T RuE MR U §34 2 Al 27
o] HuEI= B 2|7} e

2 ATE EdA 2013 AlsE =
o2 &en ZF 3,000007F Aol 2= AT A 2187
ZFd T 80% T AHIAAe] AA S AHIAAS W
2 Fxlo] Hit AHE 3444 Jom A7lel wel 1990d
o] Hell= 3t Aol 3041 olakglthzt 2001 ©)F= 375
AE ol d¥o] F7talglth o] Stratta 559 AT
ol Al M-S w2 Fxle] At d=o] 1970 o] 29.3
Al Al 1990 o] % 47412 fol8tA F7tskatta Bagh
AT} fAbeE ARelH) Simon 5% 19301 o] Hell w]a]
1980 o] % AAAS W Fxte] <o) FUketial Bl
sHth oyt A= H AAEE 2 13xle] Hl&
o] §A3%] Tk A Aol Y& AR AT 2
A= 604 ol/del & A} HlEo] 1990 o]x
2.39%0] B3k Z0] 2001 ©]F 137% = 3238 7l
Atk A7IAAE e Fxke] JunlE 1.3:12 EAke] v
&o] thh =gkom o= e] Choi 579] 151, Lee 5
9] 1.3:17} H|523k AH oAt v IAIE €159 Simon &
Yw AN E 131404 1615 BiEaL Rivera 509

ATolM = Uz 1312 gake] Wwrt EeS 2ok

)
)

o off

rl

T

Stratta 59 AellAE 1970 d ol F244 Qoo
35%°l =35t ot 1990\ 5o 29.6% = A3 7}
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