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Abstract: Objective To explore the independent risk factors influencing the poor prognosis after transnasal-
intestinal obstruction catheterization under endoscopic ultrasound, construct a nomogram for predicting poor
postoperative prognosis, and conduct external validation of the nomogram. Methods Clinical data of 451 patients
with intestinal obstruction who underwent endoscopic ultrasound transnasal-intestinal obstruction catheterization
from February 2019 to February 2022 were collected to establish a nomogram. Then, 194 sets of data with the same
conditions from February 2022 to February 2024 were collected as the external validation group to validate the
model externally. The recovery at 30 d after operation was observed and divided into good prognosis group and poor
prognosis group. Multivariate Logistic regression model was used to analyze the independent risk factors influencing
the poor prognosis after transnasal-intestinal obstruction catheterization under endoscopic ultrasound. Using R 3.6.3
software and the RMS package, a nomogram model for predicting the risk of poor prognosis after intestinal
obstruction catheterization under endoscopic ultrasound was constructed.. The discrimination and consistency of the
model were evaluated using receiver operator characteristic curve (ROC curve) and calibration curve. Results The
patients in the poor prognosis group were older than those in the good prognosis group, the levels of C-reactive
protein (CRP), procalcitonin (PCT) and neutrophil to lymphocyte ratio (NLR) were higher than those in the good
prognosis group, the length of hospital stay was longer than that in the good prognosis group, and the proportion of
diabetes, abdominal pain and hormone using were higher than those in the good prognosis group, body mass index
(BMI), preoperative albumin level and preoperative nutritional support ratio were lower than those of the good
prognosis group, with statistical significance (P < 0.05). Multivariate Logistic regression analysis (introduction level
was 0.05, exclusion level was 0.107) showed that: age > 68 years (O }? =2.631, 95%CI: 1.927 ~3.593),
BMI < 22.31 kg/m’ (0}3 =2.142, 95%CI: 1.436 ~ 3.195), preoperative albumin <32.47g/L (O}Q =1.962, 95%CI:
1.506 ~2.556) and preoperative nutritional non-support (O}Q =2.814, 95%CI: 1.401 ~ 5.654) were independent risk
factors affecting the poor prognosis after endoscopic transnasal-intestinal obstruction catheterization (P < 0.05). The
column nomogram showed that old age, low BMI, low preoperative albumin, and no preoperative nutritional support
all increased their corresponding weights. Internal and external validation results indicated good consistency and
discrimination of the model. Conclusion age > 68 years, BMI < 22.31 kg/m’, preoperative albumin <32.47 g/L,
and no preoperative nutritional support are all independent risk factors affecting the ineffective of intestinal
obstruction catheterization under endoscopic ultrasound. The nomogram model established in this study based on
these four factors has high reliability and practicality.
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Fig.1 Situation of patients on admission, after catheterization and after catheterization
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Fig.2 Endoscopic ultrasound—-guided intestinal obstruction catheter placement
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Table 1 Univariate factor analysis of poor prognosis of endoscopic ultrasound-guided transnasal-intestinal obstruction catheterization
- — TER (%) — LR B1(%)
b x© 2= T
)5 B 441 (n = 387) 65.38+10.62 211(54.52) 176(45.48) 22.78+1.83 194(50.13) 193(49.87)
TE AR (n =64) 70.26+12.91 43(67.19) 21(32.81) 21.65+1.15 35(54.69) 29(45.31)
i i 3.30° 3.58 478" 0.46
PIE 0.001 0.058 0.000 0.499
- JAne R (%) BP9 (%) MEIETFARL 61(%)
= & JE & 2 w
TilfE R 4F4H (n = 387) 270(69.77) 117(30.23) 116(29.97) 271(70.03) 309(79.84) 78(20.16)
TE AR (n =64) 50(78.13) 14(21.88) 29(45.31) 35(54.69) 53(82.81) 11(17.19)
Uy E 1.86 5.92 0.31
PAi 0.172 0.015 0.581
- Zai 51(%) RLFHSER 11(%) AT 41(%)
E ) JE 7 P w
e RAF4 (n = 387) 70(18.09) 317(81.91) 154(39.79) 233(60.21) 256(66.15) 131(33.85)
TEARY (n=64) 14(21.88) 50(78.13) 38(59.38) 26(40.62) 55(85.94) 9(14.06)
P 0.52 8.61 10.05
PAE 0.471 0.003 0.002
- JAERE ST 151 (%) ARHETEFICR (%) MR 41(%)
BB Btk 2 i 2 1
Tl KLAT4H (n = 387) 363(93.80) 24(6.20) 232(59.95) 155(40.05) 182(47.03) 205(52.97)
TG AR (n =64) 61(95.31) 3(4.69) 17(26.56) 47(73.44) 26(40.63) 38(59.38)
Al 0.22 24.75 0.91
PE 0.636 0.000 0.341
205 AR/ (g/L) AEBE ] /d CRP/(mg/L) PCT/(pg/L) NLR
TilfE R 4F4 (n = 387) 33.64+2.11 10.15+1.98 4.13+1.13 1.08+0.24 1.89+0.15
TG AN R4 (n = 64) 31.25+1.87 12.36+2.12 5.86+1.05 1.39+0.31 2.37+0.36
i fE 8.52f 8.19" 11.46" 9.15' 18.36
P 0.000 0.000 0.000 0.000 0.000
- R5e (%) I 31(%)
2 & 2 w
Tilfe R 4F2H (n = 387) 58(14.99) 329(85.01) 46(11.89) 341(88.11)
TRA R (n =64) 15(23.44) 49(76.56) 7(10.94) 57(89.06)
P 2.89 0.05
PAi 0.089 0.827
e TN
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Table 2 Multivariate Logistic regression analysis of poor prognosis of endoscopic ultrasound—guided
transnasal-intestinal obstruction catheterization
FAGISES B SE Wald {8 PIE OR 95%CI
> 68 % 0.967 0.159 37.016 0.000 2.631 1.927~3.593
BMI < 22.31 kg/m? 0.762 0.204 13.943 0.000 2.142 1.436~3.195
RETHEN <3247 g/l 0.674 0.135 24.923 0.000 1.962 1.506~2.556
TEARHE IR HF 1.035 0.356 8.446 0.004 2.814 1.401~5.654

B IFFMARRT AR AT A RS, @S wuE R N
BT 2 G- A RH A A RS UG AS R 151 26 AR
R, RN AR RGNS %, SN 4.45 53 AL
#, BMI £ &K 0.50 kg/m®, £x 3611 8.33 2r AU AL & ,
AT 2 HAEFEAT 1.00 o/L, 23380 5.00 3 B AL E
TARFESR S, SHIN13.50 8., ILE 3.

232 B AR R H-LLAE R R ROC
curve K ISR BE , H-LEIGILER K BN %88
B — VBT (¢ =2.65, P=0.954), ROC curve fi.

TN B R IX Ay B AR A (h 2R TE AL R 0.887,
95%CI: 0.844~0.929). VLK 4,

233 A sh IR iR ANEREGIE ARES, TS A
RAER K TG R4, BMIAAR T & 1 KF
T WG RAFAL, ARRTE ISR ST RS R4
M, ZRYHRITFEL (P<0.05), H-LiUAE
£ BE R 58 A1 ROC curve 45 IR . — B A1 X 4
JE ¥ 8 b [l 28T AL 0.927  (95%CI: 0.903 ~
0.952) 1. WER3FIAES.

53\@[9 .110 .29,.\310.\,4|0..15|0.1.6101..7P,.\810.\,99.,.190
ﬁzﬁ\/ﬁ r T T T T T T T T T 1
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BMT/(kg/mz) T T T T T T T T T T T 1
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*WDEE/(g/L) T T T T T T T T T T T T 1
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T e —
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3 L EER
Fig.3 The nomogram model
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Fig.4 Model effectiveness verification
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Table 3 Univariate factor analysis of externally verified population
- ARHIE TR
215 A% BMI/(kg/m?) ARAT I/ (g/L)
= w
)5 R4 (n = 165) 65.92+11.34 22.78+1.83 33.45+2.32 102(61.82) 63(38.18)
TE AR (n=29) 71.11+13.20 21.65+1.15 31.68+2.13 7(24.14) 22(75.86)
t/XZ{E 222 2.72 3.83 14.237
Pl 0.028 0.007 0.000 0.000
E: TR
1.0 1.0 1 ——————————
0.8 0.8 —
0.6 0.6
%— it f
& § 1
= 0.4 04/
o Bk
— Bk 2k
0.2 - A2k 0.2
0.0~ T T T T T 0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
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A B

A: KHEMZ; B: ROC curve.
E5 ZLRESMERIGIE
Fig.5 External validation of performance



81 TN, AF: A NEE AR A B RS UG AS R A ST A R 2 M R 2 T A e R 56 IE

3 itig R LA B AT IR L AT RG2S, HORE RS SRl
s HORE IR, (R TSRS, G TR L

31 BHAEREEAT S

oA RS BT s R TR i, R SRR R
Jo R AT B S RN LB R R S B IR IR RS . 78
AP RE 5 A M 7 F PR B BHIG 7 1y B AR
SR S s, A T S AR R AR >, BAR
W RpiETine, MMk EEBRAERR A B WM, BT,
X IAABH R, IR E BTN B4 BT
B, AEENREHRE WA, i, 2B8EKE
AR, WORVEREUIN, 28 i BE 45 i FH 5 i
AR, TR NEGLE S T EMSNEERIILA, FfEnT
SEU UL, ARWFIE LA S B N 4 - il
HEARBIT IR, T BT R R A HER
R, SPREM: 51T FARMEFE ST, A ealiRE
G ARE, 5 14.19%, B AR T 5 i ST,
AIRE ST . BRI A R A5 A O
32 BENETZE-HEESEEEAETNEAR
R JhsL B E =

ARG SN 64 61 Tl J5 A R 5 5 387 i )5 R
U BB WG R GER AT BRI R AT, X R R 2 4 A
h2E S A G L ER  ZR i 2 1 &K Logistic
RS0, RH. 4Fik=68% (OR=2.631, 95%CI:
1.927~3.593), BMI < 22.31 kg/m® (OR = 2.142, 95%CI:
1436~3.195) . AR 1% 1 <3247g/L (OR=1962,
95%CI: 1.506~2.556) . AR F I (OR =23814,
95%CI: 1.401 ~5.654) M PGS T 25—
P B ARG UG A RS SRR . AR
S IMPN L ES5r, EIRERR, FUE AN KAl pe ek
o APHTIRE R A AR, MUARFEAR D) hE
25, HAPRSEER, BRI REFERE S R IERIEO , AR
JEEES, WURIEARRIGE S DIREEAR, B DIRemsss .
Ktt, BEATREHELAAIFRAE, RIGIREREE, 1
I A R AR S0 EE X AR BRI B AR
B, NAEARTIPHAL S HE B IAVLAE, ETRAELR, &
AR SRR bR, D0 FRIS B A iE 0 258, LR
PEAJEIRERED T, [FIRE, NkEoasz 2 B g
U, SR RAMERIN O BMIIRRAG, JRasid
AN AR BE I AFT . BMIERIG, HLik

PERE S 221 RIGHUATE N 55, eREne )i
2, I A T R R S AN A S 10 1 T R R B
o PN BMIAL THARAKCE I FAR B , BT
MRS RERAVAN T, LASR i B XA R T, B
MRIFRAE S . ARFT R KRR, 512 1R A i
o FEHREHE N BN R SEORE I AE
—ANEZER, AR E TR, oK
AR, RARPUAEFACHBIKT , ATREXT LA ]
FEATUET R, W 55 AR B S R AT Y, Bk
WL, BERAEWE R % . Bk, AEAKF
AT LA B A Ol . JEAR AT E IR CRE, I
13.50 73 (ALEE , A F AR ERKE, BIFLAE FRAR
BLECZERT, WURARM TR &, EEXTT T B AR
MR, TR XS, BRI T 8 R 1
Fifitig . HHEIREERY, BT ARECE
FERLHTAE LR IR B TR ST RAETG L, 2B R
Ferpi )L, AT EFRRE I E IR LR L
U, IFARIET D, SAPFREIR 8 R, R
APEFR R, MU DIBEE B E R, IR REE 4R
ERE ST, R TR T, M AEAR G
THACIBRAS JE AN FR bk 2 SRR, BRACAR R IRE A R
AURTRETE. I, SFXF P RARA S, S
TIARTIE SRR, TSGR [N, A EKPd
TIEH O, IR BE SR, K TE
FRIHE, VARSI RAE R K2R
3.3 FRMAEEY R 5L K IGHIE
ARWFFEELTARW . BML, AR 8 H AR HTE 7
SCRFHNT AR IR, AT R N EE R 4
ERH A5 B R B I R REL R T R T, SRS
Eefiio MBEBARI ARV, AR HAT T H-LER,
FFHI ROC curve, PNFFFIZNTSE FIGUEUESL T 1%
BRI . X F AT B AR BIERLE# , 5t
T U HAR IR A BMI, #AFEIRHOR, BMUEAR, I
BT ARETH, AIEBIALAE, B2 ZMES
T B ARHIE TR SR, A B HE KRR, R
FFESE, DR THUS A R R

- 15 -



[ N B

o531 3%

Zi bk, A >68% . BMI< 2231 kg/m®, R

AT F < 32.47 o/ L RIJCAHIE 7 SRR TR A
BT 28— R A REL A A R 1) B R LR e AR B
ANRFERH R, AT LA 4 30 R 3 BE 1Y
FILRPIRERY, m] SEPEANSE PR

%

=

(1

[2]

B3]

(4]

[3]

[6]

[

[7

—

[7]

[8]

[8]

£ X # o

ARIES P, HUET O. Ileus in the critically ill: causes, treatment and
prevention[J]. Minerva Anestesiol, 2020, 86(9): 974-983.

DE DYN S, DEMIRCI I, PRESCHER A, et al. Mechanical ileus
of the small bowel due to an inflamed Meckel's diverticulum with
an enterolith- a case report with literature review[J]. Acta Chir
Belg, 2023, 123(6): 699-706.

WANG Y, YANG J W, YAN S Y, et al. Electroacupuncture vs
sham electroacupuncture in the treatment of postoperative ileus
after laparoscopic surgery for colorectal cancer: a multicenter,
randomized clinical trial[J]. JAMA Surg, 2023, 158(1): 20-27.
BATEBO M, LORISO B, BEYENE T, et al. Magnitude and
determinants of treatment outcome among surgically treated
patients with intestinal obstruction at Public Hospitals of Wolayita
Zone, Southern Ethiopia: a cross sectional study, 2021[J]. BMC
Surg, 2022, 22(1): 121-134.

ZUO LY, CAO L, DING C L, et al. Strategy to small intestine
obstruction caused by Crohn's disease on the basis of transnasal
ileus tube insertion[J]. BMC Surg, 2022, 22(1): 183.

HEAh, POARHE, TR, 55 . VR 2 R A AR L
FAARHF AR PR RIS, LLZREEZ, 2023, 63(20): 61-64.
HONG Z, SHEN L Y, HE Q S, et al. Effect of endoscopic
transnasal intestinal obstruction catheter implantation in the
surgical treatment of refractory intestinal obstruction[J]. Shandong
Medical Journal, 2023, 63(20): 61-64. Chinese

XU, XUORL, #A, 55 . B T 2 SR L A AE AR RS
J s H £ 2 B R I [T]. R 2424, 2019, 28(9): 723-726.
LIU L, LIU L, YANG M, et al. Application of endoscopic
intestinal obstruction catheter with

transnasal in patients

postoperative intestinal Journal
Anatomy and Operative Surgery, 2019, 28(9): 723-726. Chinese

W—ME, Fak. B BT S8 S B T ARG P XER
PEWAAEBELI ST 053 HT (] WA 551MEE, 2024, 29(6): 1135-1137.

YANG Y W, LU B. Analysis of the therapeutic effect of sequential

obstruction[J]. of Regional

surgery with nasal intestinal obstruction catheter placement under
gastroscopy in the treatment of refractory intestinal obstruction[J].

Zhejiang Journal of Trauma Surgery, 2024, 29(6): 1135-1137.

16

[9]

9]

[10]

(1]

[12]

[13]

[13]

[14]

[15]

[16]

[17]

Chinese

TR Bz 2l SN N SRR A2, i [ PR BT A e A T
SONRHRR AL 05 25 /N AERL IS W 53R )T Hh e 3R
(2023 WO)[J]. *hAe B Ao EFARER, 2023, 26(5): 401-409.
Extraintestinal and Enteral Nutrition Branch of Chinese Medical
Association, Chinese Society for Parenteral and Enteral Nutrition
and Society for the Advancement of Surgical Rehabilitation of
China International Health Care Promotion Exchange Association.
Chinese expert consensus on diagnosis and treatment of small
bowel obstruction (2023 edition) [J]. Chinese Journal of
Gastrointestinal Surgery, 2023, 26(5): 401-409. Chinese
HELLSTROM E A, ZIEGLER A L, BLIKSLAGER A T.
Postoperative ileus: comparative pathophysiology and future
therapies[J]. Front Vet Sci, 2021, 8: 714800.

NAVEED M, JAMIL L H, FUJII-LAU L L, et al. American
Society for Gastrointestinal Endoscopy guideline on the role of
endoscopy in the management of acute colonic pseudo-
obstruction and colonic volvulus[J]. Gastrointest Endosc, 2020,
91(2): 228-235.

RAITER A, SZELEMEJ J, KOZLOWSKA-PETRICZKO K, et
al. Simultaneous endoscopic ultrasound-guided treatment of
intestinal and biliary obstruction due to massive lymphoma of the
duodenal papilla[J]. Endoscopy, 2022, 54(2): ES1-E52.

FB, E, 2, 45 BAENUE AR & A R BUS ek
PR KA RE T )], BEXERI 2% L, 2024, 23(3): 313-317.
WANG M, WANG L, SHAO Y, et al. Risk factors for poor
prognosis in elderly patients with mechanical intestinal
obstruction and predictive efficacy analysis[J]. Chinese Journal
of Difficult and Complicated Cases, 2024, 23(3): 313-317.
Chinese

DAVIES N, BARRADO-MARTIN Y, VICKERSTAFF V, et al.
Enteral tube feeding for people with severe dementia[J].
Cochrane Database Syst Rev, 2021, 8(8): CD013503.

FAN Z Q, CHEN Y, FU X A, et al. Nomogram for predicting
prolonged postoperative ileus in colorectal cancer based on age
and inflammatory markers[J]. Biomark Med, 2023, 17(22):
921-933.

CHIEN S C, CHANDRAMOULI C, LO C 1, et al. Associations
of obesity and malnutrition with cardiac remodeling and
cardiovascular outcomes in Asian adults: a cohort study[J]. PLoS
Med, 2021, 18(6): e1003661.

PRAUSMULLER S, HEITZINGER G, PAVO N, et al.
Malnutrition outweighs the effect of the obesity paradox[J]. J

Cachexia Sarcopenia Muscle, 2022, 13(3): 1477-1486.



% 8

EN, A A NETT 20 - IR S BT S BUS A BT SRS 3R A A SR P A A S B0k

[18] BELINSKAIA D A, JENKINS R O, GONCHAROV N V. Serum
albumin in health and disease: from comparative biochemistry to
translational medicine[J]. Int J Mol Sci, 2023, 24(18): 13725.

H L XMR, Bty 45 AR T RIS N E SR+ a6
SeRAMAL BT LI DI REAE FRRAS A ma (7], b [ AR
2Rk, 2022, 32(20): 60-65.

XIAO T, LIU J, LUO Y M, et al. Effects of intestinal obstruction

[19]

[19]
surgery combined with enteral nutrition on intestinal function
and nutritional status of newborns with congenital duodenal
obstruction[J]. China Journal of Modern Medicine, 2022, 32(20):
60-65. Chinese

[20] HASHASH J G, ELKINS J, LEWIS J D, et al. AGA clinical

practice update on diet and nutritional therapies in patients with

inflammatory bowel disease: expert review[J]. Gastroenterology,

17

2024, 166(3): 521-532.
CRI Zith)

A5 AtE:

E, PR, E7EM, SF AN BT &S8-I B A
TS AN R T 6 5 PR 3R 3 BT AN 28 el A 2 A 0], v g
BEARAR, 2025, 31(8): 8-17.

WANG C, SUN H B, LI J M, et al. Analysis of independent risk
factors for poor prognosis after transnasal-intestinal obstruction
catheterization under endoscopic ultrasound and construction and
verification of nomogram[J]. China Journal of Endoscopy, 2025,

31(8): 8-17. Chinese



