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Analysis of risk factors influencing postoperative olfactory function recovery in chronic

rhinosinusitis with nasal polyps based on LASSO-Logistic regression
XU Jingjie, ZHANG Xiaoyan, WU Pengfei
(Department of Otolaryngology s Zhoukou First People’s Hospital , Zhoukou 466700, Henan, China)

Abstract: Objective To analyze the risk factors influencing postoperative olfactory function recovery in
patients with chronic rhinosinusitis with nasal polyps (CRSwNP) based on LASSO-Logistic regression and to
construct a predictive model.  Methods A total of 270 CRSwNP patients who underwent endoscopic sinus
surgery in Zhoukou First People’s Hospital from September 2022 to December 2024 were included. Based on
their postoperative olfactory function recovery status, they were divided into a good recovery group ( n =207)
and a poor recovery group ( n =63). The risk factors affecting postoperative olfactory function recovery in

CRSwNP patients were analyzed, and a predictive model was constructed.  Results The incidence of poor

postoperative olfactory function recovery among the 270 patients was 23. 33% (63/270). LASSO regression
combined with multivariate Logistic regression analysis revealed that the duration of olfactory dysfunction,
concurrent allergic rhinitis, lesion type, disease classification and staging, LLund-Kennedy score, and the num-
ber of follow-up visits were independent influencing factors (all P <{0. 05). The internally validated concord-

ance index of the nomogram predictive model constructed based on these factors was 0. 731, indicating good
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calibration. The area under the receiver operating characteristic (ROC) curve (AUC) was 0. 783 (95% CI

0.677—0.889), with a sensitivity of 81. 25% and a specificity of 67.50%.

Conclusion The risk factors influ-

encing postoperative olfactory function recovery in CRSwNP patients include a duration of olfactory dysfunction

=2 years, concurrent allergic rhinitis, polyps in the olfactory cleft region, disease classification and staging =

type Il stage 2, a Lund-Kennedy score =2 points, and the number of follow-up visits >>3. The predictive

model constructed based on these factors can provide clinicians with a basis for predicting postoperative olfacto-

ry function recovery.
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L R e AR 5l b 65 Ay UL T 18 e R R 9 T
P18 I PR 3 300 45 S5 8 L I M s S T 408 O 9 L % L U
WA R 12 A, RIEEEHELERENR,
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CT W45, S B A B9 K/ R B i, & 0 950 (B3] 728 )i
PE G A8 (B S5 L AT A L I R OO DL ORISR T
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strap ¥ 5B AL 500 YCHEAT PG IE , 2 ] A o il £
FHt B — B8 B0 (C-index) ; #F — 25 30 1o P 5 il 28 53
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(receiver operating characteristic, ROC) [l & T £ %71
2 X AR S5 WL 5E 2y REAIK A2 18 B0 14 s R M (i . DA P
<0.05 FEFEA G AR,
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2.1 CRSwNP BHEARFEBGEREIKE I 270
T8 BT AR M CRSWNP 35 AR J5 M6 38 o) e Pk & R
RAT 63 # (L 23.33%0) 4 AR R 415 AR5 MUSE )
REMR AL AP A 207 B G 1L 76. 67200 AN A R GF4 .
2.2 CRSwNP B AJ5 WLUE D BE K 52 15 B0 1) 5 3R
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7P g 58 AR s i 7 S AR i 4 A K 4 L Lund-
Kennedy P41 LA K 512 OEUIE SLXF [, 22 5 A Ge it °#
HECP <<0.05), AAZR LK 1.
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ARl RLF4L

EES XZ P
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A1 22.539  <€0.001

>38 % 39(61.90)  60(28.99)

<38 4 24(38.10)  147(71.01)

5 0.001 0.977

UiNcs 33(52.38)  108(52.17)

Ltk 30(47.62)  99(47.83)

ZHERE 0. 280 0.597

P 36(57.14)  126(60.87)

R R b B 27(42.86)  81(39.13)

VL5 2y il I 1 145 2 o i) 14,766 <C0.001

<24 21(33.33)  126(60.87)

>2 4 42(66.67)  81(39.13)

£ I 0.231 0.631

& 24(38.10)  72(34.78)

i 39(61.90)  135(65.22)

I R R 15.667  <C0.001

B 48(76.19)  99(47.83)

i 15(23.81)  108(52.17)

W2 g 14,641 <<0.001

P 42€66.67)  45(21.74)

% 21(33.33)  162(78.26)

g A A 17.249 <0, 001

5 o I O 15(23.81)  111(53.62)

WX SR 48(76.19)  96(46.38)

P 43 B R4 34.681  <C0.001

<I#2H 9(14.29)  117(56.52)

=82 54(85.71)  90(43.48)

Lund-Kennedy ¥4} 50.341  <0.001

<24 9(14.29)  135(65.22)

=24 54(85.71)  72(34.78)

R A€ 48,471 <0.01

>3 42(66.67)  42(20.29)

<3 21(33.33)  165(79.71)
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RS ZE R PR 4 B K 4y | Lund-Kennedy 3 43
KA UHO HAT L E Logistic [H 4387, T AE 1% 4
W 2, S5 R WoR, WL ) R BE A R 2L B ] C OR =
2.435,95% CI 2. 021 ~ 2. 934) & 3 78 b Pk & &
(OR =2.181,95% CI ;1. 850~2.572) 5 A2 & M
(OR =1.804,95% CI :1.570~2.073) ¥ 5 43 8 K
W COR =1.785,95% CI ;1. 044~2. 461), Lund-
Kennedy ¥ 4> ( OR = 2. 166, 95% CI : 1. 866 ~
2.510)  ZiZWE (OR =1.908,95% CI ;1. 621 ~

2.245)J& CRSwNP & # K J5 W5 ) Be Mk & 1 5% i A
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bt 27 4l %1
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[ERrE Wik

M523 31 B B 15 45 25 1) (1] <24E=0,=224=1

B IR N B R H=0,5=1
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P 4 1 K o 1) <N 2 =0,=1M2H=1

Lund-Kennedy ¥4 <24y=0,=2%4=1

RV <3 W=0,>3&K=1

% 3 Logistic B35 % CRSwNP BE&ERFIRE Ihee 1tk & 1% 0 E =

7 B SE Waldy? P OR (95% CI)
ML 1) it o i 4 25 s (1] 0. 890 0.095 87.767 <0. 001 2.435(2.021~2.934)
B IF AR N R 0. 780 0.084 86. 224 <<0. 001 2.181(1.850~2.572)
9 AR e Y 0.059 0.071 69. 054 <0. 001 1.804(1.570~2.073)
PG5> T L K 43 10 0. 740 0.082 81. 440 <0. 001 1.785(1. 044~2. 461)
Lund Kennedy 14> 0.773 0.076 103. 450 <<0. 001 2.166(1.866~2.514)
=R 0. 646 0.083 60. 577 <<0. 001 1.908(1. 621 ~2. 245)
i 1 T b T |
RS OR (95%C/) P14 1.0 l T l M ”
TG 55 T i R 3 el L ] 2.435 (2.021~2.934) : —o—— <0.001 0.84
! ;
B AR RLE B 5 2.181 (1.850~2.572) : —e— <0.001
1 sl
FRAR R 1.804 (1.570~2.073) : —e—i <0.001 % 055
Pl B 50 1.785 (1.044~2.461)  b———o—H <0.001 e 04
. .
Lund-Kennedy -4 2.166 (1.866~2.514) ; —e— <0.001
1
TLWH 1.908 (1.621~2.245) : —e— <0.001 2
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0. 807) , i B 41 £ PRI AT AU ELAT R0 19 X 40 8, A% o o 2k
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2.8 TMIMEREH R FIZLEITI CRSWNP & ARG
MELHE T RE WK B R RAE B AUC R 0. 783(95% CI -
0.677~0.889) , 7 Fe A I FH(E , BB EE R 81. 2506,
SRR 67,50 %6, H A B 1 I PR IO A4 L DL IR 7,

1.0 4
0.8
g
& 06-
=
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& 0.4
m
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24| - Bl
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BiE CRSwNP &k AW BTt HOR 5 5 2)
REMK 2 1% 10 32 31 Mok B 2 19 56 7™, CRSwNP fEh
— i H O 4 B B R L 2 TN B s B S RE A
KAE T EOR R IE BN R IR D) Y. 270
AT S BT R CRSWNP 3% K J5 W5 2 GE K 2
ANRA 63 B, 5 23.33%, 1M £ £ & 2= EBI T,
CRSwNP &35 A J5 WU R b 17, 14 %0 . 5 A
FEAFAE— W 22 5, 40 BT IA 3k b 22 55 07 g R T BF 5%
NBERE AR . AR 5 W50 D) AR 2 AN A A X 23 52 )
BE AN R AT RES E R E O G, LAS-
SO-Logistic [H1J3 53 H1 & —F A 200 S8 1153 1 )5 2, fig
i DA AX 22 725 o v i 8 1 O B Y S B (R R L i is A
D7 53 B R Wi R I WL T R Rk A2 I R 3L AT LR U
b TR0 5 A JRURR: , Ay i R T T4 AR Al

X H PR 2 4y B O A Y AR i HE AT LASSO [l IH 4y
Br, M8 T I A7 SR A AU I JE 47 2 I K Logistic 194y
B2 5 o  MRE ) R W A R S 0] =2 4F A 9 AR N
P e ML B R B A R A i = N R 2
Lund-Kennedy #E43r =2 23 VL M B2 WK >3 IR &
CRSwNP g A J5 W3 ) e Wk &2 1 fa B B 2, 40 A1 A
SRy LG Ty 16 45 5 B T 5 4 — it M MR R 6 1T i
C& kA THRM™EMRA . KI5 5 0] e 53
MEL BT % A7 25 1 AR Ak | WL ot 28 1 458 403 A B WL o X 1)
TR P B K o 3 AR b 25 0l IRUBE Ty B 1 K A
PRI B 7E CRSwWNP A5 L 3% 88 B 28 57 5t (1 45 44 Fn
Ty R Ak e DA 7E S B D) N R A2 IE R L AR R R R
— B IgE A 3 B 6 A4S 1k 4 SE PR B . 4 CRSw-
NP (A I8 Ik 5 g i, ML TE 322 i o S s 2 B
0K S 2 J ) U8 R 4 e i e M 4 B PR O B

SO BRI I K | A M R R A ) s 3 £
AU T b i 1 BHLJE L 36 0] B 2 — 25 38 405 i b j
FR A28, 52 A S5 LSS T RE Mk 2. R X A A
3 3 OH 2 ML 2 DX R A 1) 2 5T 98 AR 3 A TRLKC T
S B T LT R A L B TR A0 A AE AN A R IR R
MELDE D) B L T L A7E AR S5 2 PR Sy L AR R Bl A2 Rk S T
Ak 2L BHAR ST B A R, S LA T BB I 21 . R
AR BESE R I, CRSwNP 8 # R J5 W5 B A5 4 %2 2E
A 56. 00 %6, Hor o AR A Ay R XL P S R S IR
B B i ST G B R R OR =2..859,95% CI :1. 263
~6.470, P =0.012),

R4 CRS 1970 B ox W bR, 1A 2 300 22 DL b i) iR
HERFERIERN 2 HRBE &R 250 &K E R
AR X TR I R B S I B I A E T R T2 AR A
PRl AR 25 ) 5 50 7™ 6 ) MR R R 2R 48 A5 T AN
FITF ARG IS RE IR Z S, B0 SET EgR AR
CRSwNP A J5 AR H 2 (40 0] 1Y 055 B 75 & A2 R Ky
47.5% , BEE THEHILH (104 D Y 30. 8% , H A
e I 20 58 3 L ) B 5 (80, 0 %), 13 B B 35 48 ) BB ik
PR AR 5 WK A R 25 X A5 e 5 AR T — B
Lund-Kennedy 745 & H 374l 5 8 B2 F 5 15 25 44 A
ST R BE AR B L T 43 A R W B A5 R 0 S R R R
AR FE O™, YISy =2 Sr i, U R B A
PR W 5 1) BEL 2 0 AR AE , 2% B4 5% ) U 3 A IR IX
M I 1 . A T Y AORE I8 AT R T SO BE I R 1Y
ST SN RIS 25 ) 545, AE i 22 TR AR RIE TR R
Je LB T R B 1 ME S TR R AR g
CRSwNP HEARJ5 1 4, Lund-Kennedy ¥ 43 # A , IR
R M HLPE AT RE AR 1 43, Sniffin sticks MR
AP R 0. 418 43 (P =0.031), 2K
A 2o A B) 2 100 )RR TE R S R 2 DI R JE R &R
Y i A ) R, R R e R R BN B R A 1 2
R SR 5] K 1 48 R TN AT L 2 6 405 R B M 48 T
SCHFAN M, ] s R G T SR S s P e R 4y 8 ) 2
2 23 B SBR 43 1 5 WRUBE A2 1A 11 2 fi , 30E 177 52 ) L5
DIfe ki s B R Rk sl ik B8 2 o i 4 X 3, 4 2
PEBH 28 S bR AL 00 I, HLAE & B I 12 1 R E 21 5% AT
Fil 5 52 BRI 200 L TR, T PR ML I B 4 A O R 1B R
AR A A AN R RN B RE SR sk
A S 3 B B RS S BRI A5 5 i S O B,
SR T REAK A2 JE IR ; T A B A2 12 BB VT RE A R R Bk
UM A L PR 28, 3 2o 52 i S J ) 95 R0 B B M 48
IR AL, 5] 22 BELAS MR T R A K A2 AR

AR T 5% b S A T AR R R S (67, 50 %0) 1 A B
Tk 18], 437 HeJ5 R AT BEAE T - OB AL h g A 9 728 7 &2
Sl PR 22 A8 B » 1T RE TG 1 56 45 il B2 52 ) RLBE B 6 P
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