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Analysis of changes in gastric pepsinogen I, II, and
carcinoembryonic antigen before and after endoscopic mucosal
resection treatment of colonic polyps and their relationship with

postoperative recurrence®

Gao Qian, Tang Jun, He Xing, Li Hai-qing, Yan He-zhong
(Department of Gastroenterology, The First Hospital of the Joint Service Support Force of the
Chinese People's Liberation Army, Hefei, Anhui 230030, China)

Abstract: Objective To explore the relationship between changes in gastric pepsinogen (PG) I, PG II, and
carcinoembryonic antigen (CEA) before and after endoscopic mucosal resection (EMR) treatment of colonic polyps
and the recurrence after surgery. Methods Eighty patients with colonic polyps treated at our hospital from January
2021 to December 2023 were selected and divided into two groups: the observation group (n =42) and the control
group (n =38). The control group received endoscopic high-frequency electrosurgery, while the observation group

underwent endoscopic mucosal resection. The perioperative indicators, changes in PG I, PG II, and CEA levels
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before and after treatment, VAS scores, complications, and recurrence rates were compared between the two groups.
The Spearman correlation analysis was used to assess the relationship between changes in PG I, PG II, and CEA
before and after treatment and postoperative recurrence. Results The polyp resection time, intraoperative bleeding
volume, gastrointestinal function recovery time, and hospital stay in the observation group were all lower than those
in the control group (P <0.05). The VAS scores between the two groups at 1, 3, and 6 months post-operation were
compared using repeated measures analysis of variance, and the results were as follows: (1) The comparison of VAS
scores at different time points showed statistically significant differences (P <0.05). (2) The comparison of VAS
scores between the two groups showed statistically significant differences (P <0.05), with the observation group
showing lower VAS scores than the control group at 1 month post-operation. (3) The trend in VAS scores between
the two groups showed statistically significant differences (P <0.05). The differences in PG I, PG II, and CEA levels
before and after treatment were higher in the observation group compared to the control group (P <0.05). The
comparison of postoperative complication rates of observation group is lower than the control group (}* =4.942, P =
0.034). There was no statistically significant difference in the postoperative recurrence rate between the observation
group and the control group (x*=0.147, P =0.702). Spearman correlation analysis showed that the difference in PG I
levels before and after EMR treatment for colonic polyps (r, = -0.322, P =0.004), PG II levels (r, =-0.282, P =0.011),
and CEA levels (r,= -0.288, P= 0.010) were all negatively correlated with postoperative recurrence. Conclusion

EMR is a safe and effective treatment for colonic polyps. The differences in PG I, PG II, and CEA levels before and

after treatment can serve as potential biomarkers for predicting postoperative recurrence of colonic polyps.
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recurrence rate

1) 7D SNPRE Ry R LM W A AN R E N
i, k2 O A] RE R R MY (H A SE R AL Y L R A
T 738 2 T 98 10 AU 4 ) 2 o 1k R
I, LR IO B I B R 45 i S TR RS T BT 45 i o 2
KEE , NE T &Y ER AR (endoscopic mucosal
resection, EMR ) J&—F & I B9 3 81 AR 07 i, AL AT
LA ZCEBR BN 38 BE I T AR i 2 19 R A 5
WE] , 4 AR IR IR]E S AR PR R oh, BR AR 2
B B IR R R TR R A R R IR LZ 2
], AR 2P DA BBl 20 B g, 4R U i F 2R
YIkR B A, BEABE)R I (Pepsinogen I, PG 1 )F1
H 25 F )5 1T (Pepsinogen 1T, PG 1T ) J2 1 AR A4 43304 1)
BMAREE 1, 7K A2 A AT s e ' i 1 2 168 1) 98 A 5
Pk A% 5 988 IR $T JR (carcinoembryonic antigen, CEA ) &
— Bl W AR S, T T A R R 2 S
SR PR, AW ST AR 5T 45 B ) EMR IR
ST HE AR PG 1 (PG I I CEA #4722 4l K 3
HARFEERBCR, N BN BRI T 5 4t
BN R AR AR 15 18]

1 RS

SISO
e B 2021 45 1 H—2023 4= 12 A E A R f#%

1.1

T 7 B Bl A B 38 BA 2 L O — B g 42 i A 80 1) &4
o B R R He TR O 24 S W SR 4 42 45 Ak R
20 38 il . WLERZH 31k 22 1], Lok 20 ) 5 AR A 42 ~
64 %, -1 (58.56 + 6.38) % 5 ELANL & « A2 25
P24 151, A7 2P 25 1 BN 18 4] . X B 26 Tk 22 451, £
PE16 0] 4E I 43 ~ 65 %, V-1 (5871 £ 6.43) % s BN
L A B 2B A A B R 1T .
2 FRE TR RS B AR Y P LA LA, 22 R
Gl 2@ L (P>0.05), LA . 99 AbrifE:
O W A& B R QB W HEH % <20 mm;
@I IR B8 Rt o8 8 o HEBR bR o - O K% L B
W5 Q45 I Bk A 2% = 3 O™ F 2 g B A
EN G R BN L e S (e B AR 1A
1.2 FHik

XHRZL 45 T N BE T e A5 D) RIA YT o il ad 2
o 5 DA 26 i 2 30 v WL S O LB, A H R B A
WL B B FEHS, BRGNP e AR O o8 BRI Y
PIkk. BRBEUIBRG, HIEHE S 2B H6.
B S A FH AR (] %) B 5 2 0 S R D IS R B, JF )
BB 20 AU BB AT L L A . LA T
EMRIRYY . Hiemdsimsme an, BErEL
PR ZE I T 2 VEST 12 10 000 4k BE A9 B 1 IR =0,
SVEEN 5 ~ 10 mL, fif 5P BRI W] 0 1 OF R .

- 80 -



H1H

Ffi, S ZE AN TR DIBRATE S EARE L 1R CEABSREZR LR

FIHBE SRS E B RN E, 8 i g AR AT
SREF G VIBE, X THABRKMER, "4t
R LA O 22 4> o DD 09 2 PR 6 B 2 47 2 412
Kty dE— ik,
1.3 WEIEHR
131 BEARIIEAF G RE B R YIRS
ARrfr b . 8 ek & B ] K AR B E]
132 ERAEE  ARIF1.3.64 H KM A
PE4 5 2% (visual analog scale, VAS)"S{EAR 8 24 f) 9K
AR FE VRS B 1043, 0 R TCHEH L 1040 %
IR 3 B R R AR L
133 &7 PG 1 PG A CEAKF JRITHI
FARITIE T d, AU 4R8I R s RS 1 S 3
k1L 5 mL, A BUAE R E A T, 4 CR#E 1 h
PLFEAr B . R4 H S0 IGE 2.0 L 4 000 r/min 25
A 10 min, BT8O T 05 22 R0 o R P 6B 28
W BRI 2 PG T PG T \CEA KF, 3 AR |
Jo W 224 o I B e W B R R e B g il
HRAE MR A PR A A
134 JFREBRIZAEFE SGitWHBERPEL.
ARG B WITREe N, WEE A,
5 % BRE R LA B Rk BN 2 K, I
HRE KR,
1.4 SFitERE

A 23 B SR FH SPSS 26.0 Gt fk . iR
DISAR + bRdfE22 (x 2 5) Rom , WBCR A ef 3o sk 5 &2
D2 BT Y 5 2853007 5 THECRORH LA (%) Ko | T8
K xR E 5 A7 e ME 7 K FH Spearman 75 . P <0.05
hZEREGFRE L

2 R

MAEREBARIIEIRILE
WAL B R PIBRE ] R i B )
A K B2 B (B) LA BE B R) PR R, R ek B, 22 R
Giit#FE X (P<0.05) ; WALl i 2 R Y) BB a] L
[ Ty e 1k A2 ) ) K A3 g ek () 357 1 X R, R
AR TR IR, WK 1.
2.2 MWABREVASIESEEE

A B HFE ARG 1.3.6 1 H VASTESF L #, 2k H
FEEM G 2200, 8558 ORI E] L VAS
Wi, 2R A G2 & X (F=508.248, P =

2.1

*1 MAEEEARHIEREE (xzs)
AH E@w%w AL %%ﬁ%% FEBEt
[]/min i/l KA/
WMELA 42 217021 207107 269+029 4.83+0.33
PHR4] 38 3.87+034 356+143 374+037 624057
HH 26.575 5.308 14.025 13.357
P{H 0.000 0.000 0.000 0.000

0.000) ; QP4 VAS T4y L8, Z R A G #E X
(F=24.017,P=0.000) , RJ5 1> H , WME L VAS PF
I T R B4 s @ P4 VAS W43 A8 Akt 3 e #5c , 22
A G L(F=25.020,P=0.000), W2,

®2 WHBEVASTESILR (4, xzxs)
51 n AFEITH ARR3MA ARE6NH
WG 42 224:027'  157£035  0.69+0.30
gl 38 282044  1.55:032  0.74x032

o XL HLA, P <0.05,

2.3 WHBEARFTIEPGI PG XCEAZ(E
2%

PR E GRS PG T (PG T L CEA iy 25 1L
B &k, 2R AE SR L (P <0.05) ; W%
IBIFITE PG 1 (PG I \CEA Ay 25 (1 i T4 IR 4 .
W3,

#x3 WAHAREEETEPGI .PGI K& CEAZEMELLLE

(x+s)

PG I 218/ PG II 2218/ CEA 228/

215 n
(pg/L) (pe/L) (ng/mL)

WEZL] 42 29.68 + 2.88 8.53£0.72 5.38 +0.47
XTHR4] 38 22.17 £2.35 6.01 +0.61 2.95+0.31
1 12.697 16.798 26.991
P4 0.000 0.000 0.000

24 WHBEHLZEMELEILE

P2 R RS I R & A R A, & xR g,
25 T Gt F R L (°=4.942, P =0.034) , W LA K
TXTRA MR A SXT ARG E KRR, %X
Ko, 22 5% 4 2= B L (x’=0.147, P =0.702)
W4,
25 HBEREMRIGETFEIEPG ] (PG & CEA
ZESREELHEXE

Spearman MM 45 R Bos . 45 % B A EMR iR

- 81 -



PSR §35%
Fa4 HREMERELE H1(%) TXMA, RUBFNIREERR, TS

i " e AR IERIERI% 5 RZI%
WML 42 0(0.0) 1(2.4) 1(2.4) 8(19.0)
TR 38 2(5.3) 4(10.5) 6(15.8) 6(15.8)
AE 4.942 0.147
P1H 0.034 0.702

FF TR PG 1 7K 724 4H (r,=-0.322, P =0.004) . PG II
K 2141 (r. =-0.282, P =0.011) } CEA 7K F 22 i
(1r.=-0.288, P =0.010) ¥ 5 AR J5 5 Kk 27X

it

S5l BN T R A RS I N BE L A T fERE
I [) S oA 25 B i, R 2R, 04 R 1k
S RAEE SRR A A, R R R A
F T AR A A 0 T A2 BB SR EP . EMR
e NE T AR, LI TR ER
BRE THERZROEN . SESHK AR
FoRALE, EMR &ML 17— Ff AR 0 O) 57 FURS i
AR YT BT, REWS A Ak I R B P O EL X A el 4
R B3 e/ N o BB S A0 AR R A N B
Bk, A B EAE SRR, EE AR
BN Z AR LIE i — D A )R,
b s B SR O A ILZ , DI O B i A B
L FIER B HR B AN BT 2 5 A R
SR A BLR, EMRG AR AR 19 45 B 4 B b &
PEERBIE

AWFFEE R B, WA TE A VIR I [A] |
A o B D) RE K S I [a] B A B I (8] D7 i
BT L, UiB] T EMR 7245 B R DI BR A
Fo g R A 2 A, I RIAR A VL AT Y 4 R 3
L, X SR AR B AU S TR R B G,
WIS T RE AT R 1. 2R AR T 2
SHE EMRRER, AU ET R EER, H
TR, [ b A B T DA e R
KA AE EMR B — KAF @, AR FRAmATH
GAVERARJGWE . 1eoh, RBEEARR M i
FE VI BR AT Se % SR SE AT B, X R So Bt 155 U Bk
A S AT B T R ARSI BRI B i, At
B R DL AT R0 SR AR rf il A bR B B D) BE K
PRI T H N, WS R VAS 5 W] AR

3

EMR F AR A 5¢ . /NI RS 20 0 4R
DA Bkt i B 20 2800 458 405 S5 /N Ak R LA R0 /0 9% e
B, MRS T REREEF IS, W R T
A5 R 52 TR) O RN B R R, PG LRI PG T
VAL E BRI R AR bR, EEH T E R
S 2 W5 WP, SR A YT R S PG T 22
fi. PG Il Z(HI 5 TR, &8 EMRIGIT G &
BB B E RAF, £ EMR XS5 8 A1
K eV A BY ek 20 X 1E R B B B, DA A
AR . S APIEPRRY, EBE
W EESPCT, PG T HYVIM X, CEA & —FhH
FHA MR AR 59, U AE 25 W das 1 W I v LA
HEEMEHP, AW, WERLLIAYT TG CEA 22
B TXF R4, #2785 T EMR 67 J5 ¥ 16 1 Jid 98 4
it/ B8R PR R A XS P B AT AR B 5 O 4 1Y)
IR E KRR, KT EMRIGYT 94 2t
AR H R AE R I R AR T /B 1
FEAR T8 IMAIT 752k, AT T F AR 0 2 0k i 2
RHMBEHENHEE ., REWAE LR ER TS
TR, fH Spearman AH TR T W, 45 B A
EMRIGJTHIJG PG I, PG I & CEA Z{H 5 AR5 E %
BHOMK, BRIBITRTE PG L. PG 1T J CEA 218
AT DI R S0 45 s B R 5 Bk 0T AE AR bR
Yo a8k W I A SE AR bR ARk, I R 5 AR R LA
TS b R g KURS BB, R AT R Y B U R T
i, LA G & R &

i LRk, EMRIGITES M B R Z A8, 1k
JPHIG PG 1, PG 1T K CEA fi4 22 (i vl 1y 150 &%
BRARGE KGR EY) . BRI R 52
B R EMR £, JF 78 Ak B 6 58 Hh it — 2R
R[] 1 A s 35 ) A TUIIE 7 A50CR A & RUR:
iR

S

S X X H o

2t 2Ry, FE . AR TR UDEA R A L ik L 4 L
EAE IR S5 i A TP 2 WA (A D] v v v R 45 5 T A e
&, 2024, 32(6): 526-529.

HhE B, ZEik, R . BRI R RIE AR 5B T AR AR
TE T LB g I DR AR A BT [0, 92 R E 2% K 2023,
38(5): 859-862.

XIS, PRAT AR, ABEREE, 45 NBE R BRI BRARIR T 45 i B R
SRR D). B e, 2024, 29(1): 36-39.

(1]

(2]

(3]

- 82



H1H

i, A Sl BN T BRI S B A R 1.

Il % CEA SRS B AR

[4] BRLLK, MALTH, PR, 4 BT R AR DIBR A 5 B T R B
AGST R ELI P8 T ROWEE (D). iR e R 5 A, 2022,
29(7): 798-801.

[S] &R, i LR, XIFHENS . 1fi i PG PGuAﬁlekﬂﬁ 2] iy
& Wit d7 W B S 3 5 Hp R fpﬁr*ﬂ’ﬁﬁaé 1 ndb 2
e, 2021, 36(3): 366-369.

[6] A-bik, Fefig, sk, 5. M35 CEA. CA724. CA199 /K K&
Z6(8 FOBT . 45 14/ FH PRk X5 45 1 W S5 1A s 3143 704 1) 530
MBI B BiiE R £ 2%, 2024, 33(5): 552-557.

[7] &, FLEERE, 5. 3C R SRR & 47 25 e X 16 s e
MR A AR5 B SR B NI 3 41 2 RS IR ). EPEIIMcE%ﬂa
7+, 2023, 33(2): 19-24.

[8] B&HE, FIHAR, XUHL 45 . JE M A AL ENUE R 52 R /I
VAS PESr AR SEPERFSE[]. U BE 2, 2023, 44(4): 409-412.

[9] BRBEHS, FAAZE, 380G, 45 . LA R A Wnt/B-catenin 111 i JI /5

PR Mg . TR 5% 748 45 fig i 20 2B A D). IR I 36 BIF 5T, 2024,
51(6): 402-408.

[10] PARSA N, BYRNE M F. Attificial intelligence for identification
and characterization of colonic polyps[J]. Ther Adv Gastrointest
Endosc, 2021, 14: 26317745211014698.

[11] POP O L, VODNAR D C, DIACONEASA Z, et al. An overview

of gut microbiota and colon diseases with a focus on

adenomatous colon polyps[J]. Int J Mol Sci, 2020, 21(19): 7359.

SO, TR, BREE, A5 LT RIS BRI 5 R BT R

AR B A B A AL IR 55 RO L[], YRR,

2022, 34(11): 1665-1668.

Wik, I, PRikfe, 45 . BT B N ZIEIER A 5 N R

BN R BRI+ AR WA B R AT A 2 AL

). PEA AL, 2022, 28(5): 27-32.

HEIEER, AR, PITE, 55 . N T AR IRUIBR AR YT H L WH’JT E3

JOUF I IE ProGRP . PGIZKF- 1 52 Wi [J]. IRAR A 4 B 2%

2023, 23(9): 1731-1735.

AT, BB AR, O, 55 NEE N BRI ARG P 4 kL

RS TA) B4 i RO B 2R M TR 2R (0] 2021,

34(12): 59-63.

SKIFE, A%, TR, 55 BT FIRTIER ARG T Peutz-

Jeghers LR Z48 1 8 A 71 Bl R AIFSE [J]. vh =52 B2

[12]

[13]

[14]

[15]

| RIRIZ A,

[16]

5, 2022, 42(1): 73-77.

WAL, BREE, sk, . PV TR & S e A Bl S A il
By NEE T ZEBLLIBRARTAYT LM I 28 N 43 AR TR 2 A 4y
HI[I1. A B B N B F 4458, 2023, 10(1): 41-45.

IV, R, SR BT . R BRI B AR (EMR) A Y 45 I
N RIES AR (ESD)FE ELVA A 28 PN 4300 v Igd 1) 1o FH K 3905 43 Hr 7).
AL A ABTT, 2023, 28(3): 358-363.

TATE, i e, 2%k 4, % B T REUIRARIRI T 45 B N
B K S AR DG TR 2R 43 BT[], I PR A% 12 1% 1R, 2024, 37(8):
76-80.

AYRIR, S, (AT A CO2 M 45 B B T BhIRDIBR A AN
P4 T h IR B R FB TR VAS DR BORE IR [J]. 11 R A 5256
BEf 2k, 2020, 19(24): 2667-2670.

e, X2, M, 45 g G-17. PG 1. PG L& PDCD5
TR AR B AR B B2 R f N R[], R E R R
24,2023, 30(12): 1808-1813.

EHE B, Wk, 408, % NAFLD. Hp /&Y 525 5 5 A Y
K ZR[I]. HFIE, 2023, 28(12): 1472-1475.

Wefd, B ETY, BRH T, 25 Ki67. CEA. CA199 J A PR
BURFAE 5 55 B V25 I 98 1 LB A BUR AT 190 45 8 A1 4
A1, 2023, 29(3): 221-226.

FIUATE, 2200, TPk, 45 mSEPTO Ml CEA 1645 B b 5
ARG VAL BB R W I E [T]. 4 F 2 W 5 IR T AR,
2022, 14(2): 205-209.

SOMSHS, LI, TR 45 . WIS A o R IR RS I
5 CEA. CAI25, CA199 454k M 59730 X R [J]. b =24,
2024, 46(12): 1849-1852.

[17]

[18]

[19]

(20]

[21]

[22]

[23]

[24]

[25]

R D)

el =]

A5 AR il EHER, AR, % . 45 AR B T E R DIBR
RHGJE B & AR, 1% CEAZRML 5 ARG & K& & R[],
IR B2, 2025, 35(1): 79-83.

GAO Q, TANG J, HE X, et al. Analysis of

changes in gastric pepsinogen I, II, and carcinoembryonic antigen

Cite this article as:

before and after endoscopic mucosal resection treatment of colonic
polyps and their relationship with postoperative recurrence[J].
China Journal of Modern Medicine, 2025, 35(1): 79-83.

+ 83 -



