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Analysis of risk factors for poor prognosis of adult

post-traumatic olfactory dysfunction”
WANG Cheng ,ZHOU Hui”
(Lianyungang Clinical College of Nanjing Medical University/Department of Neurosurgery
the First People’s Hospital of Lianyungang ,Lianyungang ,Jiangsu 222000,China)

[Abstract] Objective To analyze the risk factors for poor prognosis in the patients with post-traumatic
olfactory dysfunction (PTOD). Methods A retrospective analysis was performed on the clinical data of 625
patients with brain trauma admitted and treated in the neurosurgery department of this hospital from August
2020 to October 2022, The patients were followed up in 2 weeks and 6 months after discharge respectively,and
divided into the poor prognosis group and good prognosis group according to the improvement of UPSIT
score. The risk factors affecting the prognosis was analyzed. Results There were 117 patients with PTOD and
the incidence rate was 18. 9%. The prognosis in 50 patients was good and which in 67 cases were poor. The un-
ivariate analysis showed that there were statistically significant differences in the gender,history of hyperten-
sion,injury site,complicating frontal lobe contusion,age and length of hospital stay between the poor progno-
sis group and good prognosis group (P<C0. 05). The multivariate analysis results indicated that the advanced
age (OR=1.138,95%CI:1.076—1.204,P<C0.001) ,long hospitalization time (OR=1.229,95%CI :1. 064 —
1.420,P =0.005) ,occipital impact (OR=9.123,95%CI :2.175—38.276,P =0. 003) and complicating fron-
tal lobe contusion (OR =16. 255,95% CI :3. 267 —80. 869, P =0.001) were the independent risk factors for
poor prognosis in the patients with PTOD. Conclusion For PTOD patients with occipital impact and compli-
cating frontal lobe contusion at the time of injury,it is even more necessary to provide reasonable and effective
treatment programs to promote the recovery of olfactory function.

[Key words] post-traumatic olfactory dysfunction;prognosis; UPSIT score;frontal lobe contusion;occip-

ital impact

A5 JE R B B (post-traumatic olfactory dys- function, PTOD) 248 3k %K 32 2| 455 )5 K& 4 B9 L 58 Th

x HEWMB.ESETEAY 521 BRERAAEE THETH(LYG06521202104),  ©  #S4E#H . E-mail:1138514130@qq. com,



1022

REREAT . HOR AT 5 B0 A X g /b L H i F 9% 41
52 B ) 405 M i 54495 C TBD) J MELSE o A5 1) & A2 %6 0 ~
13%, EZE EH E TBI 5 Wb B & A R 0] 3 n =
15%~30%"", FEFEH A2, TR0 0 158 R4
S W E 4 B A 2 8 40, PTOD /Y % 9k HL I 35 & &=
| TR 2 BRI 5 2 AN BB AT L (1) BB N Y AR AL
P 05 2 HH IE F A AU DA e B 1R SR A 23R
RS Rzl st N TR s LS UK s o i L O 7 K ]
W FREFELI WA Uk & 552 5ORE#E— 2 IR
AT T AL T . (2) SN 43 A1 T 07 AR A LA 8 2 2 4
SYY) DI, P2 AR M. (3D B4 A5 LK i
L2 3040 L5 AH 56 B TP K R o 5 LB L £
TiWFE 2B, PTOD £ W5 D RE v] BB 7E i )§ 3~
12 AW A EKE ", X — 4] g5 a2
L2 T BEE 1) T S8 1 R A i A DA O T A A
UG L 5] 2 ol MR BE B B 0 B 5 B R
Yy o e ™ MR T B A EL A W S K A AT g . B
HIXT PTOD F & HilJ5 52w B 2R 0 F 5% 45 70, A BA 3 ff
For e B TBI R H I R %8k, #8157 PTOD
FHRLGE R E A RSN & .
1 #ER5RAE
1.1 —f&F#

PEFE 2020 4F 8 H & 2022 4F 10 H B L E Rl k2
T 7 s I TR 5 2 B # 2 A B CIA 9 625 41132 i ol
TBI W EF AR L., BHEF THEE 2 8%
W12 B VT &P IR R D) BE VE Ak, 118
(18. 9 %) B 3K 76 470 Uy MR 58 Ty 68 TE Al B 3¢ B0 4 5 i 2
3 MELBE B A (AR R 33 A1), B 24 8] EE R 15 1), IR
BeE A 46 ) . Hod 117 B3 (99, 2O 7E K BE S 6
ANABEZ TV, B 84 B, & 33 B, 4E % 19~77
%P7 27141 % . ARG BEE 6 A kv
MEL 5 P A2 1 190 43 R S B A4 (e = 50) AN TS A R 41
(n=67), AAPRIE: (DFFE WHO &40 47514 filg 4
P 2 Wb M 5 (2) W) i W5 00 DT Ak A7 78 WL e 155 (3)
=18 %, HEBRFRUE . (1) I PR RIS 45 (2) 45 Ff
R ARRESE s G 6 A~ H BIBEV .
1.2 F#*
1.2.1 W RFAHME

W B A TRk, ARG M AR S L MR EE, A% B BF
B2k &R (GCS) PF 43, WA 58, A I A g2 9 (g i
FE KEIRIR) . 52105 2 A BeiF 18] 9% R, 52 405 3 1304
L CT G AR A I 80 38 407 L 2 75 A7 76 SR B 31 L &
B E B . Lund-Mackay $E£43) , 4 B 38 #x (Rg
P P 4 5 e P 0 T O B A R R
FEBE s ], Be A B in T I 0L, M Be )5 2 i 6 > H =
A 3 Je R I AR (UPSTT) 10 45 L4 08k
1.2.2 UPSIT

UPSIT ff& 4 44 40 FOR R A, B4 10
s B AT — ) BP AR B AR, A2 A IE AR 1 A

FTREF 2024 F 4 AFH 5365 78

SBRIE 14 IR IS 1125 A 45 43, UPSIT i 43k 40
4y, UPSIT 15353 8@, 35 50 1E 8 Uk S 80 £, 8 R
U SR 1 BE g 5 | RLBE ) BE B 4F s UPSIT 443
R S TR IE B A0 S B0 2D, B 7 TR S AR Y g
FIHEES RS YRR 25 . i DLF 43 (E YE LK AR R
AL SE D RE 430 6 A AE 2 KMEAE s (0~5 40) . 58
SRR MBE (6~18 ) HEJE MLBE B (19~25 40 .
RS SRR (B PR 26 ~29 43 Lotk 26 ~30 ) B
B LT B (B 30~33 43 ok 31~34 43) IR
1EH (M 34~40 4 &t 35~40 40).,

B UCHEAT DN L A 5 3 2 )48 2 1 D RS
R R AR, ZoR A2 i AVBLC.D 4 ANk Tih
TEH IE 00 ZE , WU TR R 6 32 0 A F R A T
ARPEAT IS . AR R A — Bk, R (D) 2k
HHEM R AR S T 2RI A L H , o8 8 90 5%
UPSIT 1545 ; ()35 1 L8055 4 417 s (3)
HURE N R S W U o Al I ol eb7 Y S W B/ G/ U <
B A L 10 min, 4RS00 AS B8 & 2 A/ 2 52 5 1)
k. A ZIE TE 2 2 %A = B uE 5 E B
T AR UL TINS5 R 2 ST A gt
3T
1.2.3 LundMackay #F 2"

HE AT L M CT H4, R A Lund-Mackay
VEOXPZ A R T AL TE 5T . PR N2 0 XU 42 2 &
SR SO SEE S IRGEERN., s
HEBSETISTH N O 4 5oL ZE R 1 47, 2 AR 2E
20y FE O BIEE GIRICEFE R 0 43 38 FE R 2 435 B
B BP0~ 12 43 WUPES R 0~24 43,
1.2.4 REAEHFRL

LI BE S 6 AN A UPSIT 345 M A8 1 0 1 i ned iz
BEfG e 2 AW A, MG 6 A~ A UPSIT w4 ik %,
FLHCGE IR =4 47 VF S W58 2 3% TS B8, Hoay
ek R AN R
1.3 1Rt aE )

2 PEF TN B[R] s 6 b A B R R AT SR AL ISR B
A& UK AT 14 7 1 RO B 0 R A5 IR A . AT AN ) AT
3 MR N AR 3 T FRROEAL I S A BRI .
1.4 %itsam

K H SPSS26. 0 it 2 it AT s v br . A5 A
ERSAAH SR DL = s FoR, 4] R
M BB A EIES AT EER U MQ, Q)
Fn, R ] Mann-Whitney U £ 56 1F 0% B L
PR E RN AR L BCR X R K R R
SrHrH P<<0. 01 38 AR A 0 £ 1 & logistic [A1H
ST I 22 E TAERRE (ROC) T4k 43 A1 45 52
HZE X PTOD & s AR MM saE. P <
0.05 AEFAGI2#E L,

2 % e
2.1 PTOD B#7#js RR&EHEZ >



FTHRESF 2024 F 4 AE 5355 TH

117 ] PTOD & H 5 K441 50 #l, 5 A
FL2H 67 1, PH4H A 7k L i s 5 32 1 R
D7 A I P05 AR RS A B I ) O T 22 A Gt

1023

B (P<<0.05) , AWK r 2R it X
(P>>0.05,PTOD BREWG AR AN Z M ER I
%1,

*1 PTOD EEBEARMER RS
BEH U B4 (n = 50) B A B4 (n—67) /7 s
PR G 4. 491 0.034
5 41 43
S 9 24
155 I 5 () 6.924 0. 009
o5 48 53
el 2 14
BE PRI S () 0.136 0.712
&k 47 64
i 3 3
VRO 0.058 0. 809
X 31 43
el 19 24
5 A () 4.174 0.243
22 38 26 34
7 9 5
H73E 11 23
TR A A 7 4 5
Z i FIERAL () 14,002 0.007
e 12 36
[ 8 3
T 5 6
B 9 12
i 16 10
B I G 25.216 <<0. 001
F5 46 32
A 4 35
FBURH AT (n) 0.319 0.572
o5 22 26
f 28 41
FIEIMQ, Q). %] 35.5(31.5,49.0) 55.0(47.0,63.0) —6. 202 <<0. 001
WHEIMQ,.Q;) ke 70.0(65.0,75.0) 67.0(60.0,75.0) —1.463 0. 144
GCS PP [M(Q, -Q,) .41 ] 11.0(9.0,13.0) 11.0€9.0,13.0) —0.188 0. 867
ZHEARMNBIIMQ,.Q,) . d] 4.5(3.0.6.0) 5.0(3.0,10.0) —1.058 0.290
H 45 M (Q, ,Q,) , X107 /1] 12.270(9. 800,14, 800) 12. 6009, 700,14, 900) —0.157 0. 875
kAN B (M (Q, . Q) » X107 /L] 10. 860(7.700,13. 000) 10. 860(8. 000,13. 200) —0. 298 0.766
R IM(Q, .Q,) » X 107 /L] 0. 9950, 700,1. 400) 0. 860(0. 700,1. 400) —0. 650 0.516
WEEH B IMQ,.Q,) . X 10° /L] 0.500€0. 300,0. 700) 0.500€0. 300,0. 600) —0.218 0.828
IR T R A T B M(Q,, Q) » X107 /L] 0.020€0. 000,0. 000) 0.010¢0.000,0. 000) —0.832 0. 405
JREEEIM(Q, Q) smmol/L] 4.22(3.50,4.60) 4.15(3.60,5.20) —0.831 0.406




1024 FTREF 2024 F4AFS3EF T H
gR1 PTOD BEBEARMERRS

i H WA R4 (n=50) WEAEH (n=67) Xtz P

Hi#E MM (Q, »Q,) smmol/L] 5.770(5.300,6.800) 6.090(5.300,7.600) —1.515 0.130

Lund-Mackay W4 [ M(Q, Q) » 53] 4.0(1.0,7.0) 3.0(1.0,4.5) —1.552 0.121

B EILM(Q, . Q) »d] 7.5(5.0,10.0) 11.0(9.0,15.0) —5.189 <<0. 001

2.2 PTOD 3% RRE8 % B E 54

¥R 1 P<0.01 WHRIRHAZHE 551, lo-
gistic Z KR 1 $2 78 418 i LA BE i (a1 4 | 32 45 I 35
A IEBI R PTOD 5 A B4 2l 7 1 [y A
Z(P<0.05), W% 2,
2.3 ROC & % 5 #

I RBTE R 54 F B PTOD 3% 6 A5

AR R R R 5 4y R 58, 2%.100. 0%,
AUC 5 0. 836 (95% CI;76. 46% ~ 90. 70%, P <
0. 001) ; f BE B (B #R W7 {64 10 d B FL PTOD B35 6
NHJGE A R BUE 2 808 RE 5 B 40 oA 59. 7% .
88.0% ,AUC } 0.780(95%CI :69. 54% ~86.52%,
P<C0.001), 4 KXAEBEE] XF PTOD M # #i)5 A~
R A TN fiE B, WLE 1

*2 PTOD EEFMEARARMNSE RS

i H nl 5 2 %k PRt R Z Wald P OR 95%CI
AR 0.129 0.029 4.514 20. 373 <<0. 001 1.138 1.076~1.204
= I s 0.624 1. 046 0.597 0. 356 0.551 1. 867 0.240~14. 495
Z i TR AL

B 2.211 0.732 3.022 9.131 0.003 9.123 2.175~38. 276

HoAt 1 1
& IFA e 2.788 0.819 3. 406 11. 602 0. 001 16. 255 3.267~80. 869
1 B ek ] 0. 206 0.074 2.797 7.825 0.005 1.229 1.064~1. 420

— i
- fERRRtE

0 0.2 04 0.6 08 1.0
1-HRE

1 PTOD E&EWMETRRAK ROC # & o

3 it e

PTOD J& TBI & WIf & 5E . LI, &
WS DX R R L 43 A T O AR 1 R 25 PR % ML v A R
Bl Re kA M R DR R R . A E MR
A 1876 A IR HRGE TR (H EH E 20 4t 5 1.
A E LB E N PTOD 9% B A4: BRHLR 4T 7
WA BIWEFE . EABEFE H , /E & R FE RN F 22 R AR
FIIELSE T R K 25 45 S % PTOD £ 1915 IR 52 1F 3 47
TREE, WERRARE . AR P HERR T HEE TBI &
F R K. (1) BATE B TBI B0 W5 525, 1%
AN H AT LRI AR (06 BEVE L (2) 3 I R PR AL T

BT BT F B U A BEOR O H & R 8 1 A A RE
Jr. P PR B TBI SR WRSE O AR Y AT 47 e R
o EN 2 R UIE R LA 18, 9% (118/625)
B TBI BEAEG G 2 8 1 B [a) 72 B A4 ML ot I A Uk
B R 33 B, BE 24 B, B BE 15 ], MLBE B 46
B 5 BEAE B ST 45 R I A — 5 . ARBFE v, R B
KB 46 ], & PTOD &M 39. 0%, 45 R 5 M
AT A FL A . T RE 5% A S HERR T 5 B TBI B3
AN, i abriE 6 A H BE VTR, & BULT 4
BBHY PTOD 35 % A 2 52 & B Im K 1 i, 50 i
PTOD &3 3 & /9 iR 52 1) fiig el 3% (UPSIT ¥ 43 ek
HBRE=4 50 A 5FH AR ek, BE
FRVE R By J . R MLBE I Bk 3 0 bL ) Ak 42, 7%
(B0/117) AH LB PR PR PTOD 4. It
A AT DU 43 2 = 1 FB 3 T B 1 25 SR s 3 IR AN [R) 2
) IR T i e

AWFGREE R R, WG R4 5 B A B 41 M
Fb AR T /N, RURE A 22 0 1 T A R AT 8 P R R AR
G A 05 B G TR B B B EHLHY LB g
C R A 5 & i B b, R 9 #2481 Al i 49 46 Bl
22 i R AN T S S e 28 0T L X 5 R e i 22 0T
) P A R AT S P R AR 5 BOMEL B T R ) R A AR A B
RIME . B Ah A il 38 1 38 T BE 11 B 2 H: Al falt B () 00
TEAE B L, X e R Z AT RE R i PTOD 3 IR 5



FTHRESF 2024 F 4 AE 5355 TH

PIALIR ) B GE 45 R 3R] BESZ R PTOD f 3% i
VR S 45 Ja B 4 B B 4 AT B I 1) {HAS 6 45 £ & TBI
PO ERR B GCS Wy, X5 R BIFR —3,.GCS
PEAr 5 TBI /% WS T Al B A5 OF A Ao R4
GCS W4 R4l TBI ™ 52 B i 48 b5 2 A 20y . 5
XF TBI i85 0y 75 P A7 7E — o J BRPE . [] B 7E 16 PR
SEE BT TBI A 3 1A B 7 A B b 0 T T
Jiti AT RE 23 8 GCS 1Al &2 2 Ak T4 45 i 22 SR 2
A IS AT BE 2 BRI GCS P2 B v A 0 52 A
W A3 B B[] 8 oF R 2 b AR S — R PF Al TBI ™ 5 2
RS AR iz LT TBI R #E HUs Bt

Lund-Mackay ¥¥43J& — Fft Fl T PF Ak 8 s 6 R 1
LR T kR X B 8E CT AR AT o Ak i e
BEHLU B ZE S S F PR PR N Y R Sk
AN, T RE B Bl S L S S5 A2 4L B R i S A
WSTIRI0E AL 05 s 1 Be) b= B AW T S (ORI e
B2 5 5 BB Lund-Mackay PF 43 8 B3 IRGE
PR FERE R 22, AR KB, ABE Lund-Mackay
535 PTOD i Mg 1k 52 475 5 Jc W1 @ AH 5, vl fig 5 4b
1 B B R K I S8 JEAE A R B R A G,

B E A 7B i 2H 25 AR X [ E U & A i
JE LR R T BN S s 2 3k O 1 O Al 34 2 30 O g i 3k
1) WEL B i 25 21 Ak B V) sl P, e Ah B s 2R LA
WSS, JCGE vhvae T, PRI ) B 0 g A% R N aE H:
b AT 0 T AR B LR F ot 2 L B
IR AL &2 2%, w1 LA SR K 2 A3 6 4, B
XF oA AR ) Y E . S5 R
LR Z 0 0 TN & AL & B R AT
B AC S A B RLAR Bz 2 R B K e B X s, O HL
& MRLER iy A B T B CE TR R P i B v i
R AN AT AR B R R R T A MR SE L T
“rr gk IRE (G S 7 X BLAE 5 B 45 g i 2
A B0 B R TR ik S EE A R Y B R PR A A0 ak
S B LK A A 2 5 R o 6 SO B 25 e ML
REMK AL

ARSCAFAE F AR BR M . (D A WEFE Ry B iF 3R
SRR E I — 2 2 P OISR R E s (2) AW IEALE
fi%E P TBI B 5 2T & A 3l Y IR T Al
T-BeA el HE TBI E WA,

ZE L BT R, A Y R AR BE B RIS L 32 05 B AL
1 I A A5 S RN B T IS S A Y A ST
YN A PS I  S  TR N v s S e o N X ]
PTOD f## . W Z L& B A R iR 9T 7 2. 2
WIREKE . BREIMIAT E 2 b KA & I
i — LR PTOD i35 B sl ARG R
i DA & A3 B o T S 1 5 S

1025

S % 3k

[1] HAXEL B R,GRANT L, MACKAY-SIM A.
Olfactory dysfunction after head injury[J]. ]
Head Trauma Rehabil,2008,23(6) :407-413.

[2] BRATT M, SKANDSEN T, HUMMEL T, et
al. Frequency and prognostic factors of olfacto-
ry dysfunction after traumatic brain injury[]].
Brain Inj,2018,32(8):1021-1027.

[3] L. 5KIGTH. Mo D RERR 3 2 ih OF o0k R [T ].
o [ o Y 2 4 5 B S WA IR 2% L 2020, 28(3)
165-169.

[4] LANGDON C,LEHRER E,BERENGUER ],
et al. Olfactory training in post-traumatic smell
impairment: mild improvement in threshold
performances: results from a randomized con-
trolled trial[ J]. J] Neurotrauma,2018,35(22) .
2641-2652.

[5] PELLEGRINO R,HAN P,REITHER N,et al.
Effectiveness of olfactory training on different
severities of posttraumatic loss of smell[J]. La-
ryngoscope,2019,129(8) :1737-1743.

[6] MARIN C,LANGDON C,ALOBID I,et al. Re-
covery of olfactory function after excitotoxic le-
sion of the olfactory bulbs is associated with in-
creases in bulbar SIRT1 and SIRT4 expressions
[J7. Mol Neurobiol ,2019.56(8) : 5643-5653.

[7] MARIN C, LAXE S,LANGDON C,et al. Ol-
factory training prevents olfactory dysfunction
induced by bulbar excitotoxic lesions: role of
neurogenesis and dopaminergic interneurons
[J7J. Mol Neurobiol ,2019,56(12) :8063-8075.

[8] HOWELL J.,COSTANZO R M,REITER E R, Head
trauma and olfactory function[ ] |. World J Otorhino-
laryngol Head Neck Surg,2018,4(1):39-45.

[9] DOTY R L,SHAMAN P,KIMMELMAN C P,
et al. University of pennsylvania smell identifi-
cation test:a rapid quantitative olfactory func-
tion test for the clinic[J]. Laryngoscope, 1984,
94(2 Pt 1):176-178.

[10] KASEMSUK N, THANAVIRATANANICH S,P-
ROMCHAI P. A study of 30 odors panel smell i-
dentification test,smell detection threshold and
University of Pennsylvania Smell Identification
Test (UPSIT) in Thailand [J]. Auris Nasus
Larynx,2020,47(6) :1003-1008.

[11] CIKRIKCI S, ERKAN E, AGDAS F. Associa-

tion between septoplasty, Lund-Mackay score and



1026

Lund-Kennedy score with endoscopic dacryocysto-
rhinostomy results [ J . Orbit, 2021, 40 (4); 274-
280.

[12] HUANG T,WEI Y, WU D. Effects of olfactory
training on posttraumatic olfactory dysfunc-
tion:a systematic review and meta-analysis[ ] ].
Int Forum Allergy Rhinol, 2021,11(7);1102-
1112.

[13] MARIN C,LANGDON C,ALOBID I,et al. Ol-
factory dysfunction in traumatic brain injury:
the role of neurogenesis[J ]. Curr Allergy Asth-
ma Rep,2020,20(10) :55.

C147] XUEE, /MR Wh ik T, 45 WRUSE [ 4 A8 257 1 IR Ry
OO AT LT L i DR B g i e Sk 351 AP B SR L 2022,
36(7):510-514.

[15] ITHUNWO A O, TEMBO L H,DZAMALALA
C. The dynamics of adult neurogenesis in hu-
man hippocampus[ ] ]. Neural Regen Res,2016,
11(12):1869-1883.

(167 FF RV, 2= — 0] s LA L 55 /9 A0 405 5 4 A= I
"o R A P A G G B TRV 3R A B LT ). v A ik 22 0 )
PRI IT 447 ,2018,17(3) :233-235.

[17] MOHAMED L S, ABDUL R N. Functional

outcomes and health-related quality of life af-

ter severe traumatic brain injury:a review[ ] ].

Clin Nurs Res,2020,29(7) :433-439.

FTREF 2024 F 4 AFH 5365 78

[18] CHEN T,CHIDARALA S, YOUNG G,et al.
Association of computed tomography scores to
psychophysical measures of olfaction:a system-
atic review and meta-analysis [ J]. Int Forum
Allergy Rhinol,2023,13(2) :151-159.

(197 ARmomN . A 4E, iR 16T, 5. B R SEREE LN
o Nl S < N E S S R R VR = L T
[T, AR 24,2022, 20(2) : 246-250.

(200 FH e, X ¥ . B B i fik o0 45 B8 5 A BHG 97 5 I B
P& R OCT AR w0 R o B [T . B 22 i R F
7%,2021,38(1) :78-80.

(21 ) 2%, e A2 . s 1 55 o e A i AL o ) 4R
PO o A S A (R D L 2016, 12 (4)
116-117.

[22] NASU M, SHIMAMURA K,ESUMI S, et al.
Sequential pattern of sublayer formation in the
paleocortex and neocortex[J]. Med Mol Mor-
phol,2020,53(3) :168-176.

[23] LT A,RAO X,ZHOU Y,et al. Complex neural
representation of odour information in the ol-
factory bulb[J]. Acta Physiol (Oxf),2020,228
(1):e13333.

(Wi H 1 .2023-08-23 &l H 1 .2023-12-28)
R H 2

( F4E55 1020 0

[27] ARE R, fR#f4E . i) B, KRAS,NRAS,BRAF
Je PIK3CA JkPH 58745 55 25 1 I Jes 5B & I PR o 24
FRIER CFR LT/CD . rh A 10 IR 52 46 % 48 FR L
Z i, 2021,9(4) . 217-221.

[28] CAO D Z,0U X L,YU T. The association of
p53 expression levels with clinicopathological
features and prognosis of patients with colon
cancer following surgery[J]. Oncol Lett,2017,
13(5):3538-3546.

[29] ALADHRAEI M, AL-SALAMI E,POUNGVAR-
IN N,et al. The roles of p53 and XPO1 on colorec-
tal cancer progression in Yemeni patients[]]. J
Gastrointest Oncol,2019,10(3) :437-444.

[30] PENG X Y,ZHANG T,JIA X J,et al. Impact
of a haplotype (composed of the APC, KRAS,
and TP53 genes) on colorectal adenocarcinoma
differentiation and patient prognosis[J]. Cancer
Genet,2022,268/269:115-123.

[31] HASSIN O,NATARAJ N B,SHREBERKSHAK-
ED M, et al. Different hotspot p53 mutants exert

distinct phenotypes and predict outcome of colorec-

tal cancer patients[J]. Nat Commun, 2022,13(1):
2800.

[32] SZEGLIN B C, WU C,MARCO M R,et al. A
SMAD4-modulated gene profile predicts dis-
ease-free survival in stage [ and [l colorectal
cancer[ ]J]. Cancer Rep,2022,5(1) :e1423.

[33] WANG C,SANDHU J, TSAO A, et al. Presence
of concurrent TP53 mutations is necessary to pre-
dict poor outcomes within the SMAD4 mutated
subgroup of metastatic colorectal cancer[ ] ]. Canc-
ers,2022,14(15) :3644.

[34] MANN S A,LIANG C. Microsatellite instabili-
ty and mismatch repair deficiency in the era of
precision immuno-oncology [ J ]. Expert Rev
Anticancer Ther,2020,20(1) :1-4.

[35] B H, AR AE, 5K SCHT, 55, il & 7 i B AR R
e PR R A [T . 2> 712 B 5 iR 9T a4k
2021,13(10) :1565-1568.

(i B 11 :2023-07-18 &[] H 111 .2023-12-22)
CHi i 2 D



