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Abstract

Objective: To investigate the influencing factors of small intestine hemorrhage and establish the
prediction model of surgical treatment selection to provide reference for clinical decision. Me-
thods: Patients with small bowel bleeding who were admitted to the First Affiliated Hospital of Xin-
jiang Medical University from March 2014 to March 2023 and met the inclusion and exclusion crite-
ria of this study were retrospectively collected. According to the treatment mode selection is divided
into surgical treatment and conservative treatment, comparing differences in clinicopathological
factors between patients treated surgically and conservatively. The factors that were statistically
significant (P < 0.05) or the factors that may be clinically significant based on professional know-
ledge were also included in the multivariate logistic regression analysis. To screen for factors in-
fluencing the choice of surgical treatment, and to construct the logistic regression prediction model
equation by using the selected influencing factors, the prediction efficacy of the prediction model
equation was evaluated using the area under the subject operating characteristic curve and its 95%
confidence interval. Results: A total of 121 patients with small bowel bleeding were included, of
which 63 (52.0%) underwent surgical treatment and 58 (47.9%) underwent conservative treatment.
Among 15 clinicopathological factors (P < 0.05), such as the pulse, diastolic pressure, RBC, hemoglo-
bin, hematocrit, Neutrophil count, leucocyte count, Procalcitonin, albumin, ALT, Calcium, blood glu-
cose, INR, shock index, anemia, the results of the multivariate logistic regression analysis performed
on this step further show that, white blood cell count, albumin (8 = 0.150, P = 0.001), shock index (8 =
3.180, P = 0.028), positive impact on whether patients with small bowel bleeding, and the hematocrit
(f =-0.081, P =0.036), ALT (8 = -0.039, P = 0.045), calcium (f = -3.994, P = 0.043). It has a negative
effect on patients with small bowel bleeding. According to these six influencing factors, we con-
structed the surgical selection model with area under the curve of 0.857, specificity 91.4%, and sen-
sitivity 69.8%. Conclusion: The results from the preliminary study of this study suggest that surgical
treatment is recommended for patients with preoperative white blood cell count, low protein lev-
el, high shock index, low preoperative hematocrit, high ALT, and low preoperative calcium, and
the logistic prediction model equation constructed in this study based on these characteristics has
a good differentiation for patients with surgical treatment or conservative treatment.
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DRI T 5 ZEAER UM/ g I PR 15 S e A e sy, AN RE S8 R b M TR T3, 0 AN R i 10
FARBIHL, DT a R MAETI 1] Ft, AEFIEET AR PN LR T . BRI RRE R
A TR (G HE . ASHIE T I [ 23 AT S R RS — MR R B 2014 47 3 A & 2023 4 3 AMIEGA
(/I LB E IR PR BORE, - BT FARIE T B R~ 6 7 8 X RS BRRS AL AT o] AN TR, (] B 7 8 4
G A LRI FET ARG T BRI R 2R 48 L S T ORI LG e B A TSR, DAHS B AP B2 A bR 732
NI, NIRRIRTT kR E S %

2. BREREE
2.1. AR

WL AREE — M BB P 2014 4F 3 H % 2023 45 3 H WA /M i i 2 3%
2.2. ANHERRERE

BEBEMNIRME: © 2014 £E 3 2 2023 4 3 HsEEERIRE S — B EEBE N ER B . @ F
FARBITEE: AEMERLRI, TER. SR EHRE .. T e S ERWRARE, (L
FAERIREAG WFNEE. CT BRI . © FARETEE: RFI2HIE AR
ZHME . HeRbrdE: O SRFAREYGHHINE; @ i BRIEVIVEE . Balt i
Bt @ TR B AR TSR i, @ i RS AL SR R B S i s B fr
Y. WEIEKERME:; © HWEFESKH, @ IRERIRITE%IL, © FiNT 16 $¥#.

2.3. FRMEE

O — Tkl IEENIE 121 BIEEWEEAG R IR L I, BAGE: FEd. ANBEHT
MR AR RE: BRAE SR mf k. BERRW . O B IDIREAN SR EEAEAS N sk Pkt iRk
s BEEBFARS . WS IERRI: (i, e, Wi, IE. JEIRRNG. TS Aamigit:
BKEE . WP Wi ATk R . @ SEEREFRRR: IS M. LLAHMTE L. L4051 (Haemoglobin,
HB). 240 R AR . 4B TE 3. A itobigh i v 4 bl s B 25 5 [ B 44 LG 28 (International Normalized
Ratio, INR). HLEF(Serum creatinine, Cr). J& & %&(Blood urea nitrogen, BUN). % [H(Albumin, ALB). &
W% % B (Alanine aminotransferase, ALT). 2 ¥ % % B (Aspartateaminotransferase, AST). #f. #4. 5%,
(IEH M EaE: B 120~160 g/L. LM~ 110~150 g/L, /N FIEFEZK NTTM). @ Bk ET
. @ AR T CT. EHIEE CT. I CTA. MEEH. © Rt REHNE. WAHE
N RPN

3. GitERE

AHIE TR SPSS27.0 AR B 34T AL B 0 Hr o AR AN IEZS 7341 1) 58 BURHE I (X £5) %o, A
BERMTT b 22; ARIEZS 00 10 R VORER U 0 L KR ik, 41 18] LEACR AR ARG 36 8 P SR H]
n(%) ik, EVEGTRLZ AR RO HEAT L. MU SRR 2R 2 A3 Logistic [B1VA(18] 55 #EAT 70
#r, 2% ROC HiZk, JEif ROC HiZ N HAHIBriZ Wik hE. L P<0.05 AZEFAAGHFE L.

4. &R
4.1. KFEANBEER
ARFFILN 121 BN EE, HPITFERAITEE 63 H1(52.0%). THRFIAITEH 58 #
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(47.9%), F#%36~70 %, HAPFEEME 81 6], Lot 40 BI(ILE 1).

Table 1. Comparison of general and clinical data [(M(P25, P75), n(%)]
1. —ARFRHAIG R ZERELE[(M(P25, P75), n(%)]

Ap Mt frepd FARAHA Z/X 1 P1E
FERY 56 (36, 69) 59 (37, 70) 53 (31, 69) —0.742 0.458
B TR K 11,2) 1(1.2) 11,2 C1sss 0
TN 10 (7,17) 8(6,9) 16 (11,21) -6.983 0.000
Jik ¥4 80 (76, 93) 78 (74, 87) 83 (78, 100) -2.500 0.012
i2dy13 19 (17, 20) 19 (17, 20) 19 (17, 20) -0.540 0.589
Wi 115 (102, 127) 120 (109, 130) 110 (102, 125) -1.936 0.053
&5k 70+ 13 73+ 13 67+13 6.927 0.010
5 40 (33.1) 20 (50.0) 20 (50.0)
5] 0.102 0.749
5 81 (66.9) 38 (46.9) 43 (53.1)
Fa 106 (87.6) 50 (47.2) 56 (52.8)
MR STEEZ 0.200 0.655
7 15 (12.4) 8(53.3) 7 (46.7)
& 87 (71.9) 40 (46.0) 47 (54.0)
R L 0.475 0.491
& 34 (28.1) 18 (52.9) 16 (47.1)
5 108 (89.3) 53 (49.1) 55 (50.9)
P PR IR 0.524 0.469
= 13 (10.7) 5(38.5) 8 (61.5)
Fa 108 (89.3) 49 (45.4) 59 (54.6)
PaRINS S 2.647 0.104
2= 13 (10.7) 9(69.2) 4 (30.8)
& 119 (98.3) 56 (47.1) 63 (52.9)
PPN 2.209 0.137
2= 2 (1.70) 2(100.) 0 (0.00)
& 118 (97.5) 58 (49.2) 60 (50.8)
B IhREA 4 2.832 0.092
& 3(2.50) 0 (0.00) 3 (100.)
5 100 (82.6) 50 (50.0) 50 (50.0)
3 4 8.214 0.004
= 21(17.4) 8 (38.1) 13 (61.9)
5 91 (75.2) 48 (52.7) 43 (47.3)
JEHFA B 3.407 0.065
= 30 (24.8) 10 (33.3) 20 (66.7)
5 62 (51.2) 31 (50.0) 31 (50.0)
A 0.217 0.641
& 59 (48.8) 27 (45.8) 32 (54.2)
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& 62 (51.2) 28 (45.2) 34 (54.8)

{6 1f1L 0.392 0.531
& 59 (48.8) 30 (50.8) 29 (49.2)
5 116 (95.9) 56 (48.3) 60 (51.7)

X 1f1 0.132 0.717
2 5(4.10) 2 (40.0) 3 (60.0)
5 98 (81.0) 48 (49.0) 50 (51.0)

JiE8] 0.226 0.635
= 23 (19.0) 10 (43.5) 13 (56.5)
5 95 (78.5) 58 (61.1) 37 (38.9)

GRS 30.488 0.000
& 26 (21.5) 0 (0.00) 26 (100.)
5 97 (80.2) 42 (43.3) 55 (56.7)

i 4210 0.040
& 24 (19.8) 16 (66.7) 8(33.3)
ARIET 119 (98.3) 58 (48.7) 61 (51.3)

yeann 1.872 0.171
T 2(1.7) 0 (0.0) 2 (100.0)

4.2. FRBTHRTIATBENIRAREFHELL RS R

GERWAE 2. FEAGRWEER, FARIGITHAER REP < 0.00 )FFKERE(P = 0.012) 2% & T 1)
SPAH. RIS EM A AN R o, (RTFHLMT 8. MaEA. AR, ALT. £33
ST PAREITA, FARETHD R4S, WBC. FR45ERE. AEA. B, INR. RTTiE¥E
T ARSF AL X 15 AN PCIR BE A 27 1 FL B2 3 GEi 20 (P < 0.05), AR B3 18 HoAth I PR s B AR
fIEJ7 TH LU 22 578 G it 2 (P > 0.05) .

Table 2. Comparison of blood indicators [(M(P25, P75)]
% 2. M4EFRELEZ[(M(P25, P75)]

A At R FARA Z/t {8 P
AR RA R4 2.98+1.00 3.40+0.98 2.60 +0.87 22.370  0.000
M s 88.51 £26.17 95.10 +25.97 82.44 £25.05 7.447 0.007
LA AR 26.30 + 8.33 29.69 +7.14 23.18+8.17 21.636  0.000
rh R 5 7025 £12.15 66.67 + 10.79 73.54 + 12.47 10.409  0.002
WBC 7.21 (5.14, 9.47) 5.71 (4.43, 8.52) 8.21 (6.09, 10.54) -3.964  0.000

P 2K i 0.05 (0.04, 0.08) 0.05 (0.04, 0.06) 0.06 (0.05, 0.09) -3.100  0.002
JRZ 5.20 (4.20, 6.84) 5.09 (4.34, 6.90) 5.29 (4.15, 6.84) -0.506  0.613
WLET 65.43 (53.00,75.04)  66.06 (55.13,75.04)  65.05(53.00,75.15)  —0.467  0.641
SE4E| 35.69 (30.68,40.70)  33.61(30.25,36.92)  38.93(32.00,43.70)  —3.762  0.000
ALT 18.55 (13.00,26.00)  20.17 (14.99, 28.27) 16.30(11.30,22.49)  —2.581  0.010
AST 21.05(17.81,28.31)  21.35(18.40,29.80)  20.36 (16.47,25.55)  —1.546  0.122

K 3.76 (3.49, 4.09) 3.86 (3.53, 4.10) 3.70 (3.45, 4.01) -1.056  0.291
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45 2.06 (1.95,2.17) 2.09 (2.01,2.22) 2.01(1.87, 2.10) -3.773  0.000

NA 138.84 +3.71 139.52 +3.29 138.21 £3.98 3.894 0.051

4 6.46 (5.44, 8.50) 6.04 (5.24, 8.20) 6.60 (5.78, 10.39) -2.065  0.039

INR 1.10 (1.03, 1.15) 1.06 (1.00, 1.12) 1.10 (1.07, 1.17) -3.347  0.001
MmRELAEA 0.16 (0.11, 0.24) 0.17 (0.12, 0.25) 0.14 (0.11,0.21) -1.051 0293
UNGRE 0.72 (0.59, 0.83) 0.68 (0.57, 0.74) 0.76 (0.65, 0.92) -3.061 0.002

43. FN/PEBEFRGTEFNENERSER

FEMUAT T, X 121 CLEH R OLHEAT T VE R M, R 63 (i85 1AM FARIF#AI2 L
Bl AR AT IZ R B B AN Bl 7 1 S L BE 3T T g8t AR 16 it A L BCR A N A
AhE, FRRG R ALEE B P R E R AR O AR BT T 2R M. BTSRRI, BHEINA
AR, AEASENR TR ECE I F ZAMR T AR TT TR MO R R . MR, LA,
LTS R K T R i e A% MR (AL T) 7K1 WU i B8 7T RETE 5 SR TR T T GRS IR 3R (B LK 3)

Table 3. Multivariate analysis of the factors associated with small intestinal bleeding

= 3. M mBXERSEES

A B Wald {8 Pl OR 95%CI FFR  95%CI LR
21200 fif R -0.081 4.405 0.036 0.923 0.856 0.995
WBC 0.141 3.945 0.047 1.151 1.002 1.323
HEH 0.150 11.382 0.001 1.162 1.065 1.268
ALT -0.039 4.017 0.045 0.962 0.925 0.999
5 -3.994 4.107 0.043 0.018 0.001 0.877
K= 3.180 4815 0.028 24.040 1.404 411.541
N A, EPIKE, gufRitA, MO, a4UER, PrER4iMITEE, WBC, BRI, AEA,

ALT, 45, IfipE, INR, {Rzof&e%k, Fri.

&N logistic BIEUERE T 6 NMMOLI TR 7 LA WBC. HE& . ALT. AR TIREL
PAPH LM T — AR o RS, gHATECE TN, il 1 Frs. B AT AR &3 ] [m) o745 fil
T ERH —AME, RIER R TR & 0 o (E AR IR B — A S5y, RSP Rl DR BN S,
JRIS: 2l e 5 S (1 M B g i Ok G [ e SR R R . DABE SR R 2 = AN B B, AR FTR,
FLAG I A B IR 2R AKF 43 B RV A R EA3 o AR 244 4%, SERLFARIGIT IIMER L8 3.11%. AL
AR FR T IRER a5, AR T 523038 TAERHEROC) I AE RAVEAG T H, il 2
Fron gt B Wz R O HER i, ROC HIZR FTHIAN 0.857, 95%CI 2M(0.792, 0.921), HIE ALY
MHRERZRIK 91.4%, BUKEN 69.8%, 1AL BA RAFHIX A REST. BEAL, SR FRSHE fl 28 PPAN WL (A0 T
B2 AT I AH S MR /INE 3) o 25 SRR, 1ZABE TR (AR HE 1 28 5 B AR i 2 A G B2, AR T e 0o I )i
B 4 BoR T 5 iESEEACM S i 2 AT (DCAY 2R, 1Z M 7R 1A AL TE AN [R) XU B8 T SR AL 1t vl
i, SXATE BEMATIRITOKE, ANBUASHE ] B3 BTV (BE LR, None)FIHl i SRS 34T T LLEK .
TE IR 73 IRV B AV BB T, AR A ) 5 A 2 o v - WM i S, 3K 3R AR 2R W] DAL b 4 S I R TR
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Figure 1. Nomogram of the prediction model
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Figure 2. The ROC curves of the prediction model
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o ]
~ Dxy 0.714
C (ROC) 0.857
R2 0.505
D 0.468
U -0.017
Q 0.484
®© _|  Brier 0.153
© Intercept 0.000
Slope 1.000
Emax 0.029
EQ0 0.022
Eavg 0.013
> © Sz 0.189
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Figure 3. The calibration curve of the prediction model
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Figure 4. The DCA curves of the prediction model
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Ifrs, PRRYI S WO R DO AL A, A ks st 2 B 5 R, A BT 5 gy yr APy 1k 5k iR
e 5. FEBRTFRANFBAFASEBEFAR, HHHLERPEHNNERAREES S, XA
BT FORRE], OB e B AT A NG . B AR — DU R A [2], 8 ISR A S A AR A B
MRTT SEng, AT IR TR T 20, A ROk AT B AR AR ZD G R AR R O, TV E AR
TESEBRIG AR 24 o KT B /N KB H I A8 N 75 R 2 st T R DA B AR S V6 7 0 2% 1 ff B B
FARIGITISHLRIESE, MICER A AR AETR 5], XA IR T BRI A SRR R AW BE 77 . W R FAR
THOEEAN 2, TR SEUR A ISR, BE2A4aE G HMmER DRSS MR eden FHr
TR A U AT BE3G 0978 A e o BT SR I S5 . DRIk, X /N K I 1 1) 9 AR A TR A 1
SRTHIWTR R OCRE, X A B TR RS U TFART I, IR S AR R R AR A AT I B, AT
ot G R LR A B A B ™ B RCRE « BRAE SCHR AR TE 3], 7E RR 252 Y L33 18] BRI 24 /NN N BEAT /M BRI
WA A R ey, FRRE A SR R OB IO A TR, RGP AET 7 K. HARRF R EOR[4],
WERVNAE RIS 2 RS S, NER SRR RRAE 2 RN . BT B AR S
PR B AN/ N B O ST R[5, /NI L) SRRV RON L, eI S W, VRIT TS, H
I9R 5 EEHEAT LU FUACH 2 e R Lo

DRI, O e ) AT I A 220G B T AR I 50 B A v R e b mT O, R — N6 T
Jigy IR 3 AR YT IR BRI T A, 6 R AE R B AR E LR . RO R AN R B EE R
o BEAE—RFIT/Ng SR FARBT R EROT AR, masa. AEa. Vs &t
Thae s I8R5 IRRTTAIT A DG, BARZ AR B TR s S8R E 55 4%, i i FERE
IR . ORT, IR R T 121 ZEA /N EE, RS ZAETFRIGT 5SRE M
FARIGST I EFAE NG R B E FHET T . ARIRRTUE S on, R, §75KE . L4024,
MAEASE. AR PR E ot a8, BERESE. EAEAKTE. AR
TREBFELFEFEBF(ALT) MAGACE . MBI . EFrbrdE ELEANR) AR B A R B M E S B SR &R
b, WARFHEMTHENZR . SUHREETES, ZHEE Logistic BFIHSH#HE T B4
ML A R R BERIAR SE AR R AE A 2 ) R 2 R 1 W AT AMRFFE R TR ML TS 48 bR . AH, 240
Pz, MBS RN R R AL M (ALT) K NE B8 T RE B RN AR T AR PR &K .

T s A, R R U AR R B R G R N, SR I I R EIE RV 4 R
GRS, I AN ARIR 3 — 2 Yo b r $8iti[6]. Hal, T IZMNHTF 4 R E Glasgow Blatchford
PRI Rockall PPAMZE[7]. TEXPFVEHLEIH, BRI R — A B fadw . T4
R, 2 FARIGIT 10 N B2 TR FEF ARSI (P = 0.012), XRLEZTT T
X9 NI A i A E A ISR PR GO AT VRS 1 B 2, B BT RIS = RN, ARG IEIE BT 1)
& S IR A A AT T3 AT i1 2 ANEAR R IT 7 R YET S8 AN 133 44 S 3 AT 1 Rl itk th 159 H T RIRE I 4518
M S ARG, BEIT KA T 3 48] AU HHETE— B T4 B Pk e Bl &k
JRGY, RN LR O 4R T EOKSTE B R, WA IR A, R = LA I,
SR RIRTE . NI S EBUGREIRESE, S AT REE T ARIGTT, AU A R
I8 FAMEFFEAR T TR R R R o KA 1 IURE 2 B 7R R d5 % DL A T I 1) 1) R, 7 e - AR
AEAKMEH ARSI BEMNE, WRhMaEaSE NS REFENERERD . 8%
PESEIN . BER AR R A DA T S T 0 R R R SR A S R R YA OC[9] [10] [11]. FER
FEYERF A ZURAMAEE S . RKIEDTRAE AR &P LBt MR 855 7 R 556 I AR B RE .
BN R EE I, SSBERMAEARK, SIFEEN, AEAREEI0ED, X AE
TRALEEA, SEUMLRE A E AR S ZR[12] [13][14]. BFFcied, B b G & A & B0 o i
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