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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.

Keywords: intestinal obstruction; endoscopic ultrasound transnasal-intestinal obstruction catheterization;
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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
415 STk A e BMI/(kg/m®) PR e
E @ = 7w
)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)
TEA R (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
- FAng &R (%) MEPRI (%) EIETFARL 61(%)
JE i JE w 2 &
TilfE R 4F4 (n = 387) 270(69.77) 117(30.23) 116(29.97) 271(70.03) 309(79.84) 78(20.16)
TEA R (n =64) 50(78.13) 14(21.88) 29(45.31) 35(54.69) 53(82.81) 11(17.19)
UxME 1.86 5.92 0.31
PAi 0.172 0.015 0.581
- Zai (%) RLFHSER 11(%) AT 41(%)
E ) JE § = 7w
e R 474 (n = 387) 70(18.09) 317(81.91) 154(39.79) 233(60.21) 256(66.15) 131(33.85)
HEARY (n=64) 14(21.88) 50(78.13) 38(59.38) 26(40.62) 55(85.94) 9(14.06)
Al 0.52 8.61 10.05
PIH 0.471 0.003 0.002
- JAAERHZERS 4] (%) ARHETEFICR: (%) MR #1(%)
BB itk 2 1 2 1
Tl KAT4H (n = 387) 363(93.80) 24(6.20) 232(59.95) 155(40.05) 182(47.03) 205(52.97)
TfEA R (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 ARG/ (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
TifE AR (n =64) 31.25+1.87 12.36+2.12 5.86+1.05 1.39+0.31 2.37+0.36
i i 8.52" 8.19 11.46 9.15" 18.36
P 0.000 0.000 0.000 0.000 0.000
_ R5E (%) I 51(%)
= & 2 w
Tilfe R 4F2H (n = 387) 58(14.99) 329(85.01) 46(11.89) 341(88.11)
S AN R4 (n = 64) 15(23.44) 49(76.56) 7(10.94) 57(89.06)
Al 2.89 0.05
PAi 0.089 0.827
e TN HE
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Table 2 Multivariate Logistic regression analysis of poor prognosis of endoscopic ultrasound—-guided
transnasal-intestinal obstruction catheterization
A5 B SE Wald *{H. P1E OR 95%CI
FEE> 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/ 0.674 0.135 24.923 0.000 1.962 1.506~2.556
TEARHE IR S HF 1.035 0.356 8.446 0.004 2.814 1.401~5.654

B IFFMARRT AR AT AR, @z wE R
BT 2 G- A RH A A RS UG AS R 151 26 AR
Al SRR FRBEIIMS %, 1N 4.45 73 B9AL
#, BMI A& 0.50 kg/m®, 2x 3611 8.33 2r AU AL &,
AR A HAEFEAT 1.00 o/L, 25380 5.00 43 B AL E
TARFESR LA, SHIN13.50 088, ILE 3.

232  BEA AR e SR H-LELEPLE I ROC
curve B G RIZLAE, H-LALA R BoR . %8
B — VR (¢ =2.65, P=0.954), ROC curve i

TN LRI o R AR (4R R T ALl 0.887,
95%CI: 0.844~0.929), LE 4,

233 A s e ANERERIE ARET, TR A
RAHAER K TS R4, BMIAIARRT & K
T I R4, AR[TE IR SR BIMS T BUS R4
A, ZRYHERITFEL (P<0.05), H-LilAE
£ 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.
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ﬁaﬁ\/y r T T T T T T T T 1
40 45 50 55 60 65 70 75 80 85 90
BMT/(kg/mz) T T T T T T T T T T T T 1
250 245 240 235 230 225 220 21.5 21.0 205 200 195 19.0
*WDEE/(g/L) T T T T T T T T T T T T 1
42 41 40 39 38 37 36 35 34 33 32 31 30
A=
RAERL ——
=
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gﬁﬂﬁﬁﬁ:(lﬂ[”ﬁ T T T T T T T T T T T T T T 1
8 -6 4 -2 0 2 4 6 8 10 12 14 16 18 20
T e —
0.1 0.5 0.9

3 FZEER
Fig.3 The nomogram model
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Fig.5 External validation of performance
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Fig.4 Model effectiveness verification
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Table 3 Univariate factor analysis of externally verified population
- ARHIE IR
25 A% BMI/(kg/m?) ARAT I/ (g/L)
P 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{ﬁ 222 2.72 3.83 14.237
Pl 0.028 0.007 0.000 0.000
E: A
1.0 1.0 —a
|
0.8 0.8 o
_
0.6 0.6 Jfr{
%— it ri
= § i
0.4 04/
o \
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