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Abstract

Objective: To investigate the clinicopathological characteristics of patients with Nutcracker Syndrome
(NCS) combined with primary glomerulopathy, and to emphasize the importance of renal puncture
biopsy in further clarifying the diagnosis of this type of disease, so as to accurately confirm the di-
agnosis and implement effective treatment. Method: 107 patients with NCS diagnosed by color Dop-
pler ultrasonography of renal veins in the Affiliated Hospital of Qingdao University from February
2016 to December 2023 were included, and those with quantitative protein levels higher than 0.3 g
in two consecutive 24 h urines at bed rest were divided into two groups according to their subjective
willingness to accept nephron puncture biopsy, and those with less than 0.3 g were divided into a
control group, and the patients in the different groups were compared with respect to general data
and clinical characteristics, and the prognosis was analyzed. Result: NCS patients were most likely
to be combined with IgAN (62.79%), and the follow-up endpoints were set by eGFR and 24 h urinary
protein excretion, and the patients who underwent medication under the guidance of renal punc-
ture biopsy had a better prognosis. Conclusion: The benefit of renal puncture biopsy should be ac-
tively considered in those with NCS with 24 h urine protein excretion > 0.3 g after adequate bed rest.
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1. 5|

HAME e 5 &1 (nutcracker syndrome, NCS), MFRA B ff ik KiE 48 518, A B k(LRV)EE 1T T
1 3= 3 ik AN i A B 20 Rk 2 R ) e XIS A2 8085 e, 51 RS ER K iz o Ik g3 e Sk, 2D
BAIIRRR I . NCS AT DARIUA MR FIARA P B I IR[1]. ITAEREEAE X NCS NRFIHE S, NCS IR
HEFHE, NCS & A BIAES UL B /N B A8 R I R R RbR 52 3 OGE[2]-[4]. AT, HHTER =
FZ O BIEIRIETE,  HATER T4 H a8 R 1 NCS 8 B 2 AR AE 1 AR T R — i

AR B DR B AL T fE RS R R R TE B /INERE , LA 1gA B o, B BRI 2 1g/d (UPCR
<0.88 g/g) &4 £k 15 7 N R LAAE 22 5 TRkt RE (va 97 HAw, (HBCREZ Wt LIRS R B, B B R AIR T HE
H 515 € % 0.3 g/d 8L UPCR<0.29/g, i N B EAI AT S E[5]-[7]. DHtt, FArTRAiZEs A PRKSF J
AT B FRER 7 N = HIF R T . PO R 20 S — MRk IR R BERRE 2 57, AT, R
ZE T NCS B i — AT B F RS -G IE V) i, AT SEDURS HEREEG o

2. #IRE I
2.1, —PRER

2016 4 2 A & 2023 4 12 ATEH S K%M BEEFiHi2 1 NCS B3 107 6, ERsMEA. R,
JRAZGERG K e R . 55 37 %, 22 70 B, BB 4ctbfl 0.52:1, 4. 19~78 %, V153273 +£11.83 ¥,
KRBT BN 14.88~29.77 kg/m?2, ~F3J9 20.90 + 2.88 kg/m2. ¥ 7/ EMNRIKE G, HEEMIR 24 h JREH
E T R T 0.3 TR B AR B 1 E R N B RS RS AR R AT R A AL, O 24 h R
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EAHEENT 03 M NE 3IH., | H: 43 BIEHE, LT FRGER; 1 4H: 19 FIRITE FRITERA; I
Y. 45 EE . INFTE BE N ATE I K A S R & .

2.2. MANSHBRIRAE

NPT :

© GINT B KFEMBERE 2016 £ 2 HE 2023 4 12 A& B 2 8 88 5 16 & i B
107 %1 NCS &# .

@ 4y >18 %,

@ HABELTERES, Py Rl 3 A EES SR E 9 EZ .

FEBR R «

© FFAE ]S B E T RS 4 B R S . AR AR O S A

@ IGARILFEA IR .

@ FEtp IR B IR A B R .

@ 54, M. IR RGURGE RS RIETE .

AHEFIRTG T B K F M 8 R P R e B 2 (LS. QYFYWZLL29477).

2.3. FERERIERR

—RATE: SEEBIREM. JREONT. 24 h JREEEE. I MEE . B0, 55 YL
7,

B VA o ) SO A Y R SIS B S AT E FRNERA, BIER AL IAT B I
MR

L BHE LA N TN ATE T 107 6] B 70 BIESG T HEE U AN E D 3 A B34
Mr, Horpo | 48R 38 41, 11 4L 12 451, 110 4B 20 6. BE 5 B AE 3~40 H A, ~FBE 15 E 1)y 13.94
+8.76 H, WEMIIZ S a (eGFR FREEEIE R LAY 20% HAX T 89 mL/min/1.73m?) & SN 3 15 Thit 4k
T H eGFR (KT 1EH FIR, FEUFZ A b (24 h JREAHME F BT R L{E 50% H & T 0.3 g5 oikF
4>0.75 9), & XNEHIRE QMBS KV EARFEAZEMR. (SEE/NREL % H 2021 Hiik CKD-
EPI At HEA R,
2.4. G EF*®

FH SPSS26.0 G it AF AT Gt 220, TFETERER FHBIEL(E 4 Lh) R, TE/MNEEARRIRE L I 2
oG BEAT L. £ Shapiro-Wilk IFEZSKE 56K & iR B G/ EIESO . FFEIESOARTHER
BHH(X £ ) EER FEIESDAARITETRERH M (P25, P75)IE AT IR, IESHUER L (Mann Whitney
U)IEATLLER . 8 Kaplan-Meier 424750 B R LU B3 M5 22 7, F Breslow V3T k6. LA P <
0.05 N ZESEFGIMFE L.
3. /R
3.1.NCS BEEH B /IEkERAR

43 BI452 5 7 RITERE A NCS B3, Hod 42 9 583547 45 0B 28 A (IR 22 B ik =2 I ), 1 94T
B (e Bk sz B o 25 A AN FEIFEE IS Nk 5. 27 1511(62.79%) 4 IgA B, 9 151(20.93%) N
FECPE 0T, 4 151(9.30%) M FE SR B, 2 1911(4.65%) A/ INR A T B, 1 191(2.32%) v Alport 48 &1iE
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Table 1. Distribution of pathologic types in patients with NCS undergoing renal biopsy
1 ETEIER NCS BERELSH

2R AL ot et B
H I IgA ‘B 26/1
g JIELE 9
k= TR I 4
g TN AR 1 97 2
HE Alport ZE&1iE 1

N i, ey B © VS il j ol
(A)NCS & 3f IgAN, FRig ik R AL, RIEX M LR PR, (Masson %4ff, x400); (B)NCS & Jf IgAN, ZRIE
XL IgA JURR, (ot dett, x400); (C) NCS & 3F IgAN, LA T AR B X 0] W HL TS Wi (4 (.57 3k); (D) NCS
A MN, HET WL T B EE AL AT k), RRIRE RS (E)NCS & MCD: HA T 24
RIRBERLS, LR TFEEDURG (F) NCS &I MRS/ : e T LS /RIS ISR, JEE < 250 nm.

Figure 1. Microscopic pathologic changes in patients with NCS combined with renal disease
E 1. NCS &H Bl RmEER THRENRT

32 ZHHEHEELHRN

ZHEHEMERIH . BORESE 240 JREAERE. MAEA. AEANKTFLEIAS N HAZETLE
FES, 5 HRSFEAEGFER, VHS 1 HBEERNERLAM S G w27, | HRE,
IX T HE A2 3 A 4 B A A B o R G R R TH 25 R ) R (WL £ 2).

3.3. ZHBEMHRE LK REBZFRKTE

R PIAL B E LRI I % PR B A KT B N AAAFAE R ZE R | 4 43 (AT B 5 RSk R 3
38 1411(88.37%) JRiE ML FHE, 11 2H 19 BiIARAT ' 28 il e A o v 17 191(89.47%) PRI MLFH T, 111 25 45 i
A 17 191(37.78%) ML BE T ILIR . TFE R AR ZKF b, 1020 45 B85 vh 21 41)(46.67%) i3 BEAL
PREGES F RS (U+~3+) AN FRE I R A5 R, TR 24 411(53.33%) B R 45 RN F k. x =4
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BFBENURIE MR E O EGOK 2R T 00, A nHz R EREES, A5 I ARERYAEE

it X (P <0.05), 13 3 P

H=4LBEREY 3 A & 9 AJa KR MR R & A S FoKF T o, WK 2 Fros: =483 R

SR KA R TT 5 475 2N R RE A s -

Table 2. Comparison of general clinical data between the three groups

2. ZHBE-RIGKRFRIELER

I #H(n = 43)
B (%) 11 (25.58%)
g, B 29.0 (26.0, 38.0)

SRR, kgim?
SFEIENKE, mmHg

20.40 (18.67, 21.88)
92.00 (85.33, 99.67)

PRA AN 5L 118.14 (22.00, 308.70)
FOREJE 24h JREAERE, ¢ 0.47 (0.31,0.87)
ALEF, umol/L 82.17 +21.27
BNERUEE Z, mL/minl.73m? 91.33 £20.81
MLAEH, gL 124.95 + 17.56
JRER, pmol/L 336.20 (285.90, 395.95)
HEH, gL 38.20 (35.80, 40.60)

JAJIHE B, mmol/L
Hil =8, mmol/L

4.48 (3.97, 5.56)
0.84 (0.59, 1.34)

Il 26 (n = 19)
2 (10.53%)

31.0 (28.0, 34.0)
21.08 (19.21, 22.97)
90.00 (85.00, 96.67)

49.807 (17.40, 114.50)
0.59 (0.39, 1.02)

72.11+19.82

100.57 +22.43
125.21 +13.74

324.00 (239.00, 365.10)

39.72 (35.40, 44.30)

4.50 (3.84, 4.97)
0.82 (0.63, 1.24)

11 4(n = 45)
24 (53.33%)%b
27.0 (23.0, 35.5)
21.37 (18.88, 22.00)

88.00 (82.50, 98.67)
11.70 (3.10, 35.80)
0.14 (0.06, 0.17)2b

76.30 +£17.11
105.13 + 23.442

141.62 +20.512P
353.15 (302.00, 414.50)
46.00%0 (42.15, 49.59)

4.20 (3.89, 5.06)
0.79 (0.62, 0.89)

E: 54K, P <005 51 4%, PP <0.05,

Table 3. Comparison of random urinary occult blood and urine protein grade levels among the three groups of patients

3. ZHRBEMEN KM A R E R FRK T

ity | 4H(n = 43) Il 4 (n=19) 111 H(n = 45)
PRI ML (1+~3+) 38 (88.37%) 17 (89.47%) 17 (37.78%)P
- 5 (11.63%) 2 (10.53%) 28 (62.22%)
1+ 3 (6.98%) 2 (10.53%) 1 (2.22%)
2+ 13 (30.23%) 5 (26.32%) 7 (15.56%)
3+ 22 (51.16%) 10 (52.63%) 9 (20.00%)
PR A (1+~4+) 43 (100.00%) 19 (100.00%) 21 (46.67%)P
- 0 0 24 (53.33%)
1+ 12 (27.91%) 5 (26.32%) 8 (17.78%)
2+ 14 (32.56%) 9 (47.37%) 10 (22.22%)
3+ 13 (30.23%) 3 (15.79%) 3 (6.67%)
4+ 4 (9.30%) 2 (10.53%) 0

PR LA IR AR L BH A 451

36 (83.72%)

16 (84.21%)

7 (15.56%)0

E: 514, P <005 51 4EE, PP <0.05.
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MpR (RO HEAKR (LD
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40% 40%
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14 I4 m# 14 T4 m4A
HPAME/RE m1+~2+ W3+~4+ EFEM/EE m1l+~2+ B3+~4+
iR CREVI3AJED HAKR (BEVI3HED
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
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14 14 n# 14 14 m#A
mRAME/RE mls~2r m3e~ds BEAME/RE W le~2+ 0 3e~ds
i (haproR =) EER B9
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80% 80%
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14 A A 14 14 nA
HRAE/RE W 1+~2+ W 3+~4+ HPAE/RE W 1+~2+ W 3+~4+

Figure 2. Levels of hematuria and proteinuria at baseline and after the same time period of follow-up in the three groups of patients
2. ZHREERL LM EMERE MRS EBRKFE

3.4. ZtHBEMITR Kaplan-Meier £F 94

Table 4. Clinical interventions given during the follow-up period in both groups of patients
= 4. AABERITHES TR TSGR

Il PR 577 5 I #i(n = 38) I 41(n =12) 111 ZH(n = 20)
W+ s 3 (7.89%) 1(8.33%) -
BRI + ACEI/ARB 13 (34.21%) 1 (8.33%) 0
ACEI/ARB 17 (44.74%) 6 (50.00%) 11 (55%)
AR 4 (10.53%) 4 (33.33%) 2 (10%)
HEWIHIFNE ST 1 (2.63%)
TEBZYRIT - - 7 (35%)

107 o B 3t 70 IbE TV 20 3 N, DL eGFR 8465 24 h JR & 1 HRME & A bm vtk 43 ) 15 B B 77 44 o
alBE VT2 5 b, X4 T AN F 0T B = 48PS 15 DUEAT 700 L. | 4635 38 441, 11 23 12 41,
NI ZHEF 20 . | AR FFRNER S KI8T TR M4 TR YT, WO/ i) f) +
ACEI/ARB (34.21%) 5 51 F{ ACEI/ARB (44.74%) 3 = 21l PR 1507 20 1 41 582 DL ] ACEI/ARB (50.00%)
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b 2 R B 697 (33.33%) A EE IR F W7 R 1 418 LU A ACEI/ARB (40.00%) 5 76 [ Vg 2454
(35.00%) (Un i ik = BRI LRV FE 77) [813A 77 N 2 R 15 (L& 4).

1.0 - t 4
1] T o T
L~ i ==
4’*’“"‘*1' =
QS“*‘ — \ ] = | T
o)
u n=38
%
/L 0.6
% - = + + +
n=20
2
% 0.4 i
0.2 ‘ 4
n=12
0.0 ‘
0 10 20 30 40
BEETE(A)

Figure 3. Comparison of Kaplan-Meier survival analysis by eGFR criteria in three groups of patients
3. SEHEFE eGFR FRERY Kaplan-Meier &£ F 5 HELER

1.0 ——t + T++ — ] S48
i} — ; ] —+
. -+
N i
= 0.8
bR
&
#?E n=20
4t 0.6 ‘ ‘ ‘
B n=38
?EE —_—
E04
=2 =
*é’:_:! n=12
#0.2
-3
0.0
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FEiLETEI(A)

Figure 4. Comparison of Kaplan-Meier survival analysis of 24 h urinary protein excretion criteria
in three groups of patients
4. ZHHBE 24 h [REBHEHEFRERN Kaplan-Meier £ F 3 #TELER

BB AT a (eGFR Ffi vy 8] T Pk FE 2R (H 20% HAK T 89 mL/min) ABE U 26 sy, =4 835 2 )47
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EREGITFERP=003), HF 145104, 145 N AKHEEREE S5 (P <0.05), il
HE M HWHUEZEFARAGERE LA 3), BB KM b (L 24h [REAHRNE <0759 H FTHE
AL AE 50%; R RELL 24 h REEHEME > 0.75 g FEEREM) AR08, SHBE 2 A BE
Guit2#Z 5P = 0.006), |5 Il AR BEAH G2 (P = 0.003), 1M 145 4. 1145 114
G 22 #A BB Gt LA 4).

4. ¥1ig

NCS 27 B ik e e RSB IA L. 51 ML AR AL B A LRV A bR J Rl K 2 1 )i v 7Y
FEREIK RA S IR R A R H B HEdw, EEERF O BB, SR E R,
EPE A AT 1 B 1 PR PRI 1 - B 7 A o R =3 3 ik R i 2R B s ik 2 0 f e s BE st /N, e n 380 7 i
KR IR, TEAR G 51 BRI SRA, 5 /NERIE B IE MR, X B SRR s, T
B /N R ISCRE 0 e A B R [9]

BEALAT 7T S NCS 53 I3 H A I, 15 NCS & I & P B A 5 I R U A R [10]; 8
ali NCS B RN LLIE ST v 3, 1 NCS & 3 J5UR M B E i, 8 2 DARHE 2T 4 i o [ 11]
fRHT 245 [12]45 ), NCS B h#EMRA T 24h REATE >1.09, N7 FRIEHA .

KA E TR G 24 /N RE F g SR KT 0.3 g I @ UGHAT B 57 RIS R AR HE( T R
ERBEA, (HE5 R4 NEAN, B2 B 2 fVEA 00 | 41 NCS 535, 100% K I8 & I 5 /INERE b3 55t
) 1IgAN (62.79%), % M: 9 151(20.93%) B B9, 4 151(9.30%) 1 3L I 47, 2 151(4.65%) 1t /N A8 1
B, 1 61(2.32%) Alport Zi&1iE. 1 BB FETE NCS WHahIA BAT S o fITEAE, 42 ]38 e B it
17, #E—PUESE NCS B & 3 1 /R 2 W H 5. SR NCS &3 B & IR B /N BRI, 2
SR T JE S KT A S TG 1 A A KR

| H5 1 2HEHTEIELL eGFR K 24 h JR&E AHEM A FAFIEH BSIT ¥ Z R MIEH T, |44 NCS &
R 5635 B 2E VA A I 76 98 10 /N BRI, SR T SRS HERYR YT, AR LA AL I W Ay Ak R 2R B AiE
MR, WL T EAF UG K. B R ENRIRE S 24 h AR <039, RIVHBERIE
RARTERE, HEMTE L TR G H G /NRER IPIRES, EATT FU R 2R o Ml v REVE T, LRl 15 i A% A il
Ja RAF, #—PiF & ERKCPLE NCS B G R 297 A

5. &g

Bk, A RATN N FE 70 ENAK RS 24 h JREAHHE > 0.3 g B, NAWEEE T
SR ASE T R ) T f 3 2

EHEWH

AW FAG B E K B Rl 5E 4 % BhIi H (81770699); 5 & i BEyT A H pS AR W H % B, F5 &
PABRER RSN AR AR FR TR R BEIRREE #+X, QDFY+X2023117 % Bh.
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