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Abstract

Objective: To study the severity and clinical value of neutrophil to lymphocyte ratio (NLR) com-
bined with color Doppler ultrasonography score in evaluating calculous cholecystitis. Methods:
100 patients with calculous cholecystitis treated in our hospital from January 2021 to April 2022
were selected as the observation group. Another 500 patients with simple gallstone in the same
period were selected as the control group. The levels of NLR, procalcitonin (PCT) and C-reactive
protein (CRP) were detected and compared between the two groups. The observation group was
divided into mild, moderate and severe calculous cholecystitis according to clinical manifestations,
color Doppler ultrasonography was performed on all observation groups, and the differences of
ultrasonic imaging score and serum NLR, PCT and CRP levels in patients with different severity of
calculous cholecystitis were analyzed. Results: Serum NLR, PCT and CRP levels in observation
group were (8.17 * 1.04), (2.66 * 0.44) ng/mL and (52.34 * 12.35) mg/L, respectively, which was
higher than control group (5.11 * 0.95), (1.92 % 0.35) ng/mlL, (20.47 * 7.12) mg/L (P < 0.05). The
proportion of patients with color Doppler imaging score < 5 in moderate group and severe group
was lower than that in mild group, while the proportion of patients with color Doppler imaging
score 2 10 was higher than that in mild group, and the proportion of patients with color Doppler
imaging score = 10 in severe group was higher than that in moderate group. The proportion of
color Doppler ultrasonography score of 6~9 in moderate group was higher than that in mild group
and severe group (P < 0.05). Serum NLR, PCT and CRP levels in severe group were (13.34 + 1.45),
(4.35 + 0.59) ng/ mL and (77.58 + 16.22) mg/L, respectively, higher than those in mild group (6.42
+ 0.39), (1.48 £ 0.46) ng/ml, (42.49 % 6.29) mg/L and moderate group (8.05 + 1.12), (2.63 £ 0.47)
ng/ml, (50.89 + 10.36) mg/L. Serum NLR, PCT and CRP levels in moderate group were higher than
those in mild group (P < 0.05). Conclusion: NLR combined with color Doppler ultrasonography
score has high clinical value in evaluating the severity of calculous cholecystitis.

Keywords

Calculous Cholecystitis, Color Doppler Ultrasound, Neutrophil to Lymphocyte Ratio, Procalcitonin,
C-Reactive Protein

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§
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AR TF B[4 [5], SR OC T 454 PR AR JE 5 7™ 5 A% B FIHE FS RpAEAH DG (B AL A 2 L. ki 2 i
Wk E2 41 B L i (Neutrophil-to-lymphocyte ratio, NLR)J& 1 &K it & B — R R Ab & i FeAx, ] B2 i ik
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EHIME (R EUE N 0.8689, HrF/E N 0.9286). A CHRIT NLR. B2 Wil ms G 54 AtEH%
RIOMEREERRZR, WAL A TEHEER 2R IRES %,

2. EREH&E
2.1 —fgwEE

PR A I B S T BERE 2021 4 1 H~2022 4 4 A USIE I 100 45145 47 1 H3E 4 23 VE 24
Horb Bk 58 4], 2obh 42 ), 4ERS 23~77 %, “F4(50.23 £ 10.62) % ; KEFIA] 3~24 h, “F14(7.12 + 1.34)
h; A 5% 19~32 kg/m?, “F-14(23.15 + 1.03) kg/m?; 4532 AL BE IF 1] 6~16 4F, “T-13(10.34 + 2.31)4E.
3 39 B [F A L Al I B 2 A B 500 BIAE XS REZH . b B 269 4, Lotk 231 4] 4FiE 22~78 %, Y
(50.44 +10.66) % ; &I HA] 3~24 h, “F-14(7.20 + 1.36) h; 14 #54k 19~32 kg/m?, ~F-(23.31 + 1.05) kg/m?;
B2 AL BB ] 6~16 4F, “F33(10.47 + 2.35)4F ., &4 FIRERIXIEL P> 0.05 ZR LS ¥E L. Nik
FRUE[7]: 1) AT 2R E A NHTE B LA IEEE X R55 A2 2) SEi>18 i % ; 3) NAlaimikEE%Z
HZIETT o HEBRFRIE: 1) PSR W SRS # ;. 2) BIESCE e RA & . AL R RIS R &
%7,

22. MRA*E

1) WRERLH LA 1 AN ¢ 7™ i FE A FR S 202 AR 22 (WSES)FR R 2020 it ™ B A% FE VAR HE[ 7]
HESVEIRER: N FAMEHER G TR ERAREES: O CMEhEAE; @ WHERS
RERNG: © WK RGIRERES:; @ BWREAd; © HgEA4; © MRARSGIhEERES. HEaE
AEZE S 1 F eI R AR L M0l © AHHETT (18 x 109L); @ A7 b fih K B & (i
WEY: G Fift >72h s @ FEIEH SO EANRESS . AHRERE B IR IEJEE BRI 5
AMERRFE SR ). B SPEIRFER : | BB R AT S BB 1 G 1 IR FE R iz Wb,
oA ThREREAT, MHERRE SR, MHRUIGARREAR. 7 R4 48 B, 1 )E 30 . HJF 22 fi. 2)
K2 EEE PR : (AN PHILIPS EPIQ 5 B 23 ¥l FH 2 Wi, AR 2~6 MHz. BSR4
HRIAHT 8h AA, HUMEML. tAml, WrahszaaE BEM, AR 7 P& R, sz
BN . Ry MHFERE GG BE DL R RSB 0L, ISR 45 A BRI ot IELZE PN 30 5k ] 75 K /N
BH o R ARE AN H A % 17 50 DS IE DGE 75 SAAR T IR B2, T2 G IR SR E, FFxf IHSE A K
903 SR AT A1 . 3) Rt 2 B 75 ARV 43 [8]: S IR T A B S AR ik S, BRFES 5K > 90 mm
x 50 mm, 445;; BEEEE >5mm, 245 TEANTOE, 25 BENBRBUERGLRE), 45 HIEH
FEVRIRER, 4 5, IREELEA, 2 4 MRS AT 203, 4 750 4) KA H B0/ BT A58 B & #L
PRI AR A A, T NLR. 5) REFTAZAEFAKIM 5 ml, BL10 cm AEOFA4E, DA
3000 r/min AECIER, DL 10 min AEOEH, BOAEEIREUMNTE, KB % W FHR S ek C v R
[ (C-reactive protein, CRP) LA & %45 2 J5 (Procalcitonin, PCT)/K-F (kI . Bkt Ve st & i B 15 52 i o

2.3. MEIEHR

CLE P4 IMIE NLR. PCT BAK CRP /K°F, XfLbWEHAFRHE ™ EAESELOLEIHERE BEHG
PEAY, AT SR AN [ A% T B R R Vs NLR. PCT BA M. CRP /K2 5+

2.4, GrER*®
R AL TR SPSS 22.0 #cft:, HEZRENX + )RR IFITRMSIFEAR t 1656, THE VR AN, (%))
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TRITIE K96 . P<0.05 NERE ST FE L.
3. &5
3.1. F4AINE NLR. PCT BAB CRP 7KExfLE
MEAIMLE NLR. PCT LAJ CRP /KP4 T X HEZH (3 P < 0.05), L% 1.

Table 1. Comparison of serum NLR, PCT, and CRP levels between the two groups (X )
= 1. BE4AIME NLR. PCT LUK CRP 7KEXFEE(X *5)

453 %L NLR PCT (ng/ml) CRP (mg/L)
MG 100 8.17 +1.04" 2.66 +0.44" 52.34 +12.35"
it HE 2 500 5.11 +0.95 1.92 £0.35 20.47 £7.12

tfH - 28.933 18.435 35.397

P {H - 0.000 0.000 0.000

. SXIEAMEL, TP <0.05.

32. REANFERFBFERERER S LEBRRBITSILL

HEEH ., HEHAROZ SRS BBITS < 5 2 NS KT REH, =10 50 NELS e E T
BREEH, HEEH >10 /0 NBUE E T A B R (0 28 B 5 ARV 7 6~9 70 NBLE Lesha T
BIEH., EEHGY P<0.05), WLE 2,

Table 2. Comparison of color Doppler ultrasound imaging scores of patients with different disease severities in the observa-

tion group (n, %)
# 2. WREATERE-EREEERESEHBE RGITITILEW], %)

e R 111 <S54 6~9 4> >10 4
=33 48 30 (62.50) 17 (35.42)" 1(2.08)
s 30 2 (6.67)* 21 (70.00) 7 (23.33)"
HEF 22 0 (0.00)* 6 (27.27)" 16 (72.73)*

Ve - 12.451 15.278 18.356
P - 0.000 0.000 0.000

VE: SRR, P <0.05; SHEEHAMELL, P <0.05.

3.3. MEEFEHRE=ERE B EME NLR, PCT L& CRP 7KEXfLE

HEEA MG NLR. PCT BAK CRP /K P¥ym TAREEA b BE2H, HLp EE4H i NLR. PCT LLJ CRP
KFER mE TR EHGEY P <0.05), W& 3.
Table 3. Comparison of serum NLR, PCT, and CRP levels in patients with different severity of illness in the observation

group (X %£5)
= 3. WEREFEHRIBETmEREEREIE NLR. PCT LK CRP KFEXFEE(X +5)

FEERE Ik NLR PCT (ng/ml) CRP (mg/L)
B 48 6.42 +0.39 1.48 + 0.46 42.49 +6.29
rp 30 8.05 + 1.12* 2.63 +0.47" 50.89 + 10.36"
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HEF 22 13.34 + 1.45" 4.35 + 0.59" 77.58 + 16.22%
F - 14.952 20.384 33.412
] - 0.000 0.000 0.000
. 5REHML, P <0.05; SHhEHMLL, P<0.05.
4. i

SEAVEMRFERIOTT A I T REERE G, BUSAR, B RIAAE T ERE R CEE. T HEHR
Z 5 7T EARPUSITGUR R NE, WERARR PR, SCEARAREYBN[9]. Bk, RAEH
TR RIS BhZ Wi 4 4 M H 3 5 [10]

AL R B IR PEHEE 5 B3 E NLR. PCT J2 CRP /K P¥JERik. NLR S HRHLAA A P4 40 g
bk 0 B B A1, R R AE N . PCT J& T RS = aTik, AEFDRA T, 1MIE PCT AKPK, 78
BUA B GLRS, PCT Fhmi[11]. CRP & [ B 8 he S B BUB KR 4, FENUIA R A ST [ S I 7K ST i
[12]. PCT J2 H HIiZ R b il 40 g PR Gu s AR bR, 2ORERIECT, 2~6 h BInfFbs[11]. Sk gl in
FER PCT W IEHBRET m. WL, SEIRE KM PCT. CRPIKFE/HI4(17.646 + 2.146) ng/L
H1(128.755 + 12.964) mg/L, =VEIHIE & 4157 8(12.727 + 3.041) ng/L F1(116.231 + 6.615) mg/L, XfHEZ
43 51°5(0.108 + 0.027) ng/L F1(10.16 + 1.279) mg/L, 4HIa1ZFH Gt & X (P < 0.05). ROC HiZk &R,
CRP REE N 0.77, ¥R 0.78; PCT REUE N 0.87, H57E N 0.84; PCT Al R AUS s 7 15
i+ CRP (P < 0.05) [13]. AL RN, FEERHTE S M EFEZ MM, NLR. PCT A CRP /KFHiX
W . RAMARSCE RGN TR A2 BT VA A MR 58 i AR A R A .
PENAFEAN 55 18] A PUAR B I N 78 7 ZUR B A SR BE N R ey IR i, IR AR B N R &
FEMIAFAE. Rk, R 2 5 8l s WARVE 7 (03 0 s s 1% (R0 N 2, R E SRy 0 W 1 772 B R P2 PO 4 A
AR, AR 2 BEEoR TR O 2 S WE B BARVE O PR A5 PR RR S R i AR R B E A . Fi
R, g5 B S B ()AL, AT 2 SRR O, H 22 IR 38 4 A7 72 40 55 [5] 75 JTA B i A 78
JFEUREIFER, BT BN BT 7EIR A FAF AR R T SRR, XA AR
PIVPAl B K. R, Rt 225 e A AP A (R B N4 AT S 1 AR S N B, TR S W
7R FE I B AR AR 14] BRI OGEE[LS]WH ST R I, 25 ke A5 BT S A IR PR 3 28 S 3 IO IR RIS |
MHFEREEFERE, IHYHIE SRR A Murphy fiE, 7RIS SRR IE 28 58 3R (R AT SE S22 IR0 -
AIHE 3 HHEFER T NLR. PCT LAz CRP = IR br A5 T St 1 B m R B il o3 A S B
& NLR. PCT LK CRP & Tl bRk bR BN 2 M —Fh R E AR 1, FRak /KT 1 s s AL
PR FR B BN, RTAE g e 175 7 B R P 1 B LR b o

2% LT, NLR BCA R 6 2 5 88 75 AR VT 78 0 W 45 A MERR 38 ¢ )™ s AR A 5 T B — @ IS &
X, AR PRIATT T7 SR E M SR S K
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