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I— Abstract J

Gastritis is defined histologically by the infiltration of inflammatory cells in the gastric mucosa and does
not necessarily imply the presence of endoscopic abnormalities or gastrointestinal symptoms. Atrophic
gastritis (AG) and intestinal metaplasia (IM) have long been recognized as precancerous conditions.
However, they represent histopathologic responses to injury of the gastric epithelium. Helicobacter
pylori (H. pylori) infection and autoimmunity are the major causes of gastritis, and their appropriate
management is imperative. Test-and-treat strategies, along with endoscopic surveillance, should be
applied to individuals with uninvestigated dyspepsia, a family history of gastric cancer, incomplete-
type intestinal metaplasia, or persistent H. pylori gastritis. Endoscopic findings with biopsies are used
to evaluate the histologic characteristics and extent of AG and IM, and optimal endoscopic surveillance
intervals should be established. Separate tissues samples from at least two sides in both the gastric
corpus and antrum should be obtained for the accurate pathophysiologic identification of AG and IM. In
addition, topographical mapping biopsies are required to confirm corpus-predominant atrophy, which is
a key feature of autoimmune gastritis. Serologic results serve as useful markers of extensive atrophy and
reflect both the functional and morphologic status of the gastric mucosa. To achieve effective prevention
and optimal screening of gastric cancer, a paradigm shift in the management of AG and IM, along with a
patient-centered and holistic approach, is needed.

|— Key words : Gastritis; Atrophy; Metaplasia; Holistic health. —I
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/E) (foveolar epithe-
lium)e} 1 o}z 9] —.—] iﬁ(oxyntlc gland) 0.2
[e]

3L (surface

mucus cell) 2 Ol—rOW RO AL & YA
—E#HI’SP% A (parietal

e, w9, MAZ oY E‘HOHL AZEY (sero-
tonin), AUFEAEFE (somatostatin), 13 2 (ghrelin)
52 HH|5R= AUH] A3 (enteroendocrine cell) 7}
ZAfstel, o) AehulS Bulshe HRE sk A A
3 (enterochromaffin—like cell) &= &}, ¢ AJH-<}
AAR] AAI= =2 J97 84| A2 (ghrelin cell) 2}
ZHAER- FH] AL (G cell) O] HE 2po] 2 ALEE,

Aol A WA ET} S Ao xRt A
o] 49 AR N PabEI) 89

Tom A3E 4% 9] W (pathogens)t &
o19] (mutagens) & 4K} HA1S B 2|73t}

w9 MR olEd AT UARE BEAL

4 Zlolof| whe} 3 H-S-(superficial response) ¥} 41
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(glandular) ¥H-§-02 Lok 2 &4 A= A9t
Apje] T AU whEA olFste] &4 Dol
g3, FH (isthmus) ol Y&|8F E7]A3E (stem cells) 7}
Mz HAMES THTeh ol A w7go] 1}
ZoH dojuA| =i A2}k 54 (foveolar hyperplasia)
o] Lyejtet, 10 22 e £4ke A oA o
Ao, ol wHjze] 7t Zash % ATE 1)
o AR 3]&E 212} (o]: MUCS, trefoil factor 2)S HH]
Sh= A2 A L2 o] E|o] spasmolytic poly-
peptide—secreting metaplasia(SPEM) 7} FAH T}, o
4 oM ol2gh Habrt 7k Aok, &4to] A
SEH T AF B2 YA 9ol AHstE
AAA Alzz7E sl B Al s AekE= w9t
A} g 1

3) 9154 A9 4

] HA|E (parietal cell)&= $JAF BH]E 2435t 3
uto] A (homeostasis) 2 A3 4] A|3Eo]
O H pylori 18 5 4430 9% A5 WAz
A% sk, olo] wet SiA4lo] S5 En] 913
4 Q1< (atrophic gastritis) o] ¥AYstct 9 3HH s}AY
(metaplasia) > &AME 22 9] ZAY 2ol A AAFA

o AERS Ao vl oA Al AEYo] Z
sh= dAto|t, £3] AT 3HAY (epithelial metaplasia)
e &4 3 " Z014d Al27F SAISHA YEr
+ A o] dgto|r}, EAFE Aot Abul Az
A 2] Interleukin 33(IL—-33) A28 AHA Hiz
7+ AI3Z (Innate lymphoid cells, ILC2s) & /3315,
o] A3z A EH]%]= Interleukin 13(IL—13)2 = Al
Z 9] SPEM T A}E-3} (transdifferentiation) S -§-=35}
&§3teh 12 SPEM ¥} 71273 o] 5}
(pseudopylorlc metaplasia) > Z2]5H4 02 (A5}
. SPEM2 ZAMYESH o2 Aol Al A9
3 e ojulshn, YRR A A
g3 ool WHR GRS BT B
U=t &, SPEME = Al27F &4 A ]'T%
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A oIz} =2 28

rO

ur o rE Loz rlr

d

o

ol

ol

N

Mr 2
o
)

https://giendo.or.kr

5-(adaptive transdifferentiation) 2] A¥}o|t}, SPEM-<
9] uk Aol X pAEIe) b A, v A,

A7) e &4 B A 4F SollAE
AR FE R AT 4= Uk 13 RAS AlS A AlA,
E3] Kras 43} (Kras activation)+= o]&|3t &3} 1+

golld T2t AT AT Kras B2 S7IH1=E
=

ﬂl

52 (foveolar hyperplasia) & -5}
Uﬂl—ﬂEE] Oﬂ  (Ménétrier’s disease)= sl 5= Al
ZEo| A SPEMO.E WAESIE £k} o] WA
oA 9 WA 2, YA 5, Ae A, = A
MA2E S7P7} FREE, A 524141314 (pyloric
gland metaplasia) ©] WEPAT} Kras 24 0] ARl
SPEM 2] H9|= Ha} Zo]531, thAl &7 E (goblet
cell) 2} TH| EA| L (Paneth cell) 7} &3 3?% ke
AY (intestinal metaplasia) &2 ZI345}A] Fc} 14

4) g3y
SPEM} =44 w s Hg0] 4712 A=, 9] ot
of ARl B3 A (intestine) &) A3 GO = %
wo Ab]shato] WhAgiT) oleiet wisks ¢ dut
o 1Ml 1EY £4F 1YY F7] WHtolu], e
o2 AT 4 Uk AYA PHOE U 1]

oJ+= Hematoxylin—eosin(H & E) @4& o83} &
A3 (complete type) T} 2HAF (incomplete type),
12)al 231 (mixed type) & & FESFG 0L XL
+ Alcian blue—PAS, HID—AB, MUC2, MUC5AC,
MUC6 52 E4 92 (special staining)< 53l 74!
] P Apo|= AlEstskar glet A1 (type 1)
S 2|37} sialomucine $H-5-31E], ¥F /\ﬂ:‘TE(colum-
nar cell) o= 4lo] A9 {lek. A2 (type 2)2
ML} ¥ M B sialomucing $H5-5FA T g;&
A= sulfomucin®] WA Fefolt}, A3 (type
3)2 &2 sialomucin E+= sulfomucin®| &
stal, 5= Alatofl= & sulfomucin®] 9 7
Tt} o] T AP PR, APt A3
AT Ao EE, S9HE, 59
3o s 9 WA Yl FosHA S7tst
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3 % (dysplasia) A 182 3.74)
=T ES, 19 H] 2%E Sl $1dol 2.44), 33
=6 717} 2 649t 11.74] %9
o}, ol Av= Ay o] N2 Ejeh4 ofg
2 ¥ = (risk gradient)
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&= S %(regeneratlve
response) ©.2 o|SEct, chul, A4vishge] mE o
w7} §Igro® AR 2L ohin] B3] Bekd o
3] ATtElo] 9Jr} 141718

)
=
454 AT Pyt zAsH o oY

of WS A TAR, e =HAA Y Ao
AL 7H 783 ¢ A i (premarker lesion) 2 2141 &
I ek 19 TRy < Aol w2, SPEM A2
Kras(G12D) Ho|2XHE] AA 9] A% (adenoma) F=
91 (carcinoma) ©] WA 4= glgo] ERlE o], SPEM
o] $e] ALHH (precursor lesion) 2.2 A 2 &
k20 gjo Wy ABE A Az Fepat
2 4, As Ax (severity), F2E 9] (extent) ¥ of
Uz, fakc) 9124 919 9 SPEMS §38Hs ¢
Q1 @1(ell: H. pylori 74, A7 ¥ 5) 2 e
ol Lol ofal] A4 Hct 18 Table 12 27HA] Wi
SPEM 'Idd A 2l At 2o s ofEg ey
gl AR = HAF 24 (transcriptional manipu-

lation)S £t =4 qHAIA Q1 Helicobacter Z4E 24l

Table 1. Pathologic differences of stomach metaplasia in mouse models.2!

SPEM for . Invasive
SPEM | proliferation Intestlna.l Foveolar: Inf_lar'nmatory glandular
capacity metaplasia | metaplasia infiltrate cradugian
Acute drug—induced SPEM model
Oral DMP—-777 Treatment + - — + - —
Oral high—dose tamoxifen treatment + - - + + _
Orla L—635 treatment + + - + + -
Gene and transcriptional manipulation
mice induce SPEM model
Slc26a9fl/fl/ Atpdb—Cre mice + + + + + +
KLF4—deficient mice + - - + - —
Runx3 deficient mice + + - - - -
H/K—IFN—y transgenic mice + + - + + +
H/K—noggin transgenic mice + - - + — —
Amphiregulin—deficient mice + + + + + +
Gastrin—deficient mice + - - - - —
Insulin—gastrin transgenic mice + + - + + +
IL33—deficient mice or IL13—deficient B 3 B B B B
mice
Claudini18—deficient mice + + - - + +
Mist1—Kras mice + + + + + +
Chronic Helicobacter infection model
H. felis or H. pylori infection + + - - + +

SPEM, spasmolytic polypeptide-expressing metaplasia; KLF, Kruppel-like factor; IFN, interferon; IL, interleukin; H, Helicobacter
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& M—]ﬂ’%“g] tgﬂlﬁ-}zﬂ. 3139 (pathological phenotype)
o= 2kl 7k EAEITE 2T o]2|t Apoli= SPEMI 4/
u| 5}y o] ¥2|sh] o] A4 (heterogeneity) 2 HFY 5},
53] Kras 249} A2 5= A2 f-af SPEM2| 234

Woh AE ARE Ut o ot 4¥Y 242

Als_it,
2. 214 249!

1) H. pylori 333 Y14
(Helicobacter pylori-associated gastritis)
H. pylori+= 1982 Warren¥} Marshallo] 2]3} 24
E|HA, 2= o ol flAkel oJaf At A7)7t ofY
= ARl B Aleh ol fFHdely v $1d

o] T3] Akl o3t &4fo) ol Aot AH o=
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Figure 1. Holistic person—centered approach to gastritis management.

Helicobacter pylori, H. pylori, UBT, urea breath test; GIM, gastric intestinal metaplasia; NET, neuroendocrine tumor; PG, pepsinogen; Ab, antibodies.

https://giendo.or.kr



o A FYmErol thgt AHZ2 ofshet THEX E2

=)
i)
>
(&
A

2
i
o2
)

o)
X
=)
fo
o
=
i

Al 224 Z < (holistic approach)©] 35t} &, H. py-
lori 7] o35 BHQI5TIL X\ =3t Qbxlsta ekt

1o
N

2 o o
BN
>

off Lok

o
5 18
ga X
= =
filo
n%'
o &
N
N
of
i)
rir
off
i)
iy
o
il
é
)
N
N
fo
-
1,

[

J

oX
1o
o2
1=
O>*I
o>

Ju|3HY-2 kAol = SPEMO|Y -
227 A7EA] At o R 7k
1A Igo) A Fast 98-S 4 A
}, 6970 T} 2 Aol 9 Hute]
o] T3] Aot WWolepr|Het, &
21 3535k BAlA UEht=
HstE olsf =il qlrt, webA o]zt
= Adolv A7 9
=4 et A 77t 6L Fasitt,
|

o
Cas

ol

o rx A
o
EL
o
ox
e,

B
40
2

o % Mo L gy

4o
v hu
)
o3
O
=)
RS

)
> ¥

oXx
rr
2
o
2
0
b
:
o

Lo
™

ok
oo g
o

[
1o
e o

H. pylori

N
&
i

of
2
)
ok

2AZA} WEA B

o
n 2
lo
o>
i)
i
[y
L i

fo
52 flo
a2
g O

P
ol
ob,
a3

o

2,

£

>

3

I

_‘>i

1o

olN

ox

o)

=

>

o,

E

i

=)

ne

i,
fo
N
30
o

I rr 4
BN o
N
x
< Lo
1 ox
OI-ITI Jol:
ol F
_&10_15 OE
‘O,

oZ
o
i
)
o
o

I
<t

ek
12
o

~
>

WA
ot AH A Al (screening test) 24 2] 2Jo]7} AH Qlo
o, 9] Hute] 7154 e g Brteked 887!

TS5 o] He]= 3HA} F4] (patient—centered) 7
= 7IRte 2 ookt AAb e S o R 488
of shm, 9154 A IS Aol et 7]E9] ¢
&2k Aok W Ao A Bloju We] AYe]4] ke A
O] =3 ¢14] Hgho] H a5},

o

AASE A A%k oS

[

Conflicts of interest

Yong Hwan Ahn, Director of Publications of the Korean
Journal of Digestive Endoscopy, was not involved in the
editorial evaluation or decision to publish this article.

nEs

[ =

)

Rugge M, Genta RM, Malfertheiner P, et al,
RE,GA IN,: the real-world gastritis Initiative—
updating the updates, Gut 2024,73:407 — 441,

2. Correa P, Cuello C, Duque E, et al, Gastric cancer
in Colombia, III, Natural history of precursor le-
sions, J Natl Cancer Inst 1976,57:1027 — 1035,

3. Rugge M, Savarino E, Sbaraglia M, et al, Gastritis:
The clinic—pathological spectrum, Dig Liver Dis
2021,53:1237 — 1246,

4. Lee YC, Chiang TH, Chou CK, et al, Association
between Helicobacter pylori eradication and gas-
tric cancer incidence: a systematic review and
meta—analysis, Gastroenterology 2016;150:1113 —
1124 e5,

5. Sun L, Jin X, Huang L, et al, Risk of progression in
patients with chronic atrophic gastritis: a retrospec-
tive study, Front Oncol 2022;12:942091,

6. Kang S], Kim JG, Moon HS, et al, Clinical practice
guideline for gastritis in Korea, ] Korean Med Sci
2023;38:el15,

7. Matysiak—Budnik T, Camargo MC, Piazuelo MB,
et al, Recent guidelines on the management of pa-
tients with gastric atrophy: common points and
controversies, Dig Dis Sci 2020,65:1899—1903,

8. Choi E, Roland JT, Barlow BJ, et al, Cell lineage
distribution atlas of the human stomach reveals het-
erogenous gland populations in the gastric antrum,
Gut 2014;63:1711 - 1720,

9. Engevik AC, Kaji I, Goldenring JR. The phys-
iology of the gastric parietal cell, Physiol Rev
2020,100:573 - 602,

10. Han S, Fink J, Jorg DJ, et al. Defining the identity
and dynamics of adult gastric isthmus stem cells,
Cell Stem Cell 2019;25:342 —356_¢7.

11. Sdenz JB, Mills JC, Acid and the basis for cel-
lular plasticity and reprogramming in gastric re-
pair and cancer, Nat Rev Gastroenterol Hepatol
2018;15:257 - 273,

12. Meyer AR, Goldenring JR, Injury, repair, inflam-

mation and metaplasia in the stomach, ] Physiol

2018;596:3861 — 3867,

https://giendo.or.kr



=Y

—Ho

|t FYmEryoll Chgt AHz2 ofset THEX H2

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Goldenring JR, Pyloric metaplasia, pseudopyloric
metaplasia, ulcer—associated cell lineage and spas-
molytic polypeptide—expressing metaplasia: repara-
tive lineages in the gastrointestinal mucosa, J Pathol
2018;245:132 - 137,

Goldenring JR, Mills JC, Cellular plasticity, re-
programming, and regeneration: metaplasia
in the stomach and beyond, Gastroenterology
2022;162:415 - 430,

Shah SC, Gawron AJ, Mustafa RA, et al, Histologic
subtyping of gastric intestinal metaplasia: over-
view and considerations for clinical practice,
Gastroenterology 2020;158:745 - 750,

Du s, Yang Y, Fang S, et al, Gastric cancer risk of
intestinal metaplasia subtypes: a systemic review
and meta—analysis of cohort studies. Clin Transl
Gastroenterol 2021;12:e00402,

Graham DY, Zou WY, Guilt by association: intes-
tinal metaplasia dose not progress to gastric cancer,
Curr Opin Gastroenterol 2018;34:458 — 464,
Graham DY, Rugge M, Genta RM, Diagnosis:
gastric intestinal metaplasia—what to do next? Curr
Opin Gastroenterol 2019;35:535 — 543,
Dinis—Ribeiro M, Libanio D, Uchima H, et al,
Management of epithelial precancerous conditions and
lesions in the stomach (MAPS TI): European Society
of Gastrointestinal Endoscopy (ESGE), European
Helicobacter and Microbiota Study Group (EHMSG),
European Society of Pathology (ESP) guideline update
2025, Endoscopy 2025;57:504 — 554,

Goldenring JR, Spasmolytic polypeptide—expressing
metaplasia (SPEM) cell lineages can be an origin of
gastric cancer, ] Pathol 2023;260:109 - 111,

Liu X, Ma Z, Deng Z, et al, Role of spasmolytic
polypeptide—expressing metaplasia in gastric muco-
sal diseases, Am J Cancer Res 2023;13:1667 — 1681,
Pincock S, Nobel Prize winners Robin Warren and
Barry Marshall, Lancet 2005;366:1429,
Malfertheiner P, Megraud F, Rokkas T, et al,
Management of Helicobacter pylori infection: the
Maastricht VI/Florence consensus report, Gut
2022:71:1724 - 1762,

Brown LM, Helicobacter pylori: epidemiolo-
gy and routes of transmission, Epidemiol Rev
2000,22:283 - 297,

Malaty HM, El—Kasabany A, Graham DY, et al.
Age at acquisition of Helicobacter pylori infection: a
follow—up study from infancy to adulthood, Lancet
2002;359:931 - 935,

https://giendo.or.kr

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Weyermann M, Rothenbacher D, Brenner H,
Acquisition of Helicobacter pylori infection in early
childhood: independent contributions of infected
mothers, fathers, and siblings, Am ] Gastroenterol
2009;104:182 - 189,

Kivi M, Tindberg Y, Sorberg M, et al, Concordance
of Helicobacter pylori strains within families, J Clin
Microbiol 2003;41:5604 — 5608,

Sharndama HC, Mba IE, Helicobacter pylori: an
up—to—date overview on the virulence and patho-
genesis mechanisms, Braz ] Microbiol 2022;53:33 —
50,

Lenti MV, Rugge M, Lahner E, et al. Autoimmune
gastritis, Nat Rev Dis Primers 2020,6:56,

Htut TW, Thein KZ, Oo TH, Pernicious anemia:
pathophysiology and diagnostic difficulties, J Evid
Based Med 2021;14:161 — 169,

Combe JS, History of a case of anemia, Trans Med
Chir Soc Edinb 1824;1:194 - 204,

Raju TN, The Nobel chronicles, 1934: George
Hoyt Whipple (1878 — 1976); Geroge Richard Minot
(1885 -1950); William Perry Murphy (1892 — 1987),
Lancet 1999,353:247.

Li M, Huang Y, Liang X, et al, Prevalence of au-
toimmune gastritis worldwide: a systematic review
and meta—analysis, Helicobacter 2025;30:e70065,
Kamada T, Watanabe H, Furuta T, et al, Diagnostic
criteria and endoscopic and histological findings
of autoimmune gastritis in Japan, ] Gastroenterol
2023;58:185-195,

Taietti I, Votto M, Castagnoli R, et al, Clinical
heterogeneity of early—onset autoimmune gastritis:
from the evidence to a pediatric tailored algorithm,
Diseases 2025,13:133,

Iwamuro M, Tanaka T, Otsuka M, Update in mo-
lecular aspects and diagnosis of autoimmune gastri-
tis, Curr Issues Mol Biol 2023;45:5263 — 5275,

Luu XQ, Lee K, Jun JK, et al, Effect of gastric
cancer screening on long—term survival of gastric
cancer patients: results of Korean national cancer
screening program, ] Gastroenterol 2022;57:464 —
475,

Shah SC, Piazuelo MB, Kuipers EJ, et al. AGA
clinical practice update on the diagnosis and
management of atrophic gastritis: expert review,
Gastroenterology 2021;161:1325— 1332 e7,

Kimura K, Takemoto T, An endoscopic recognition
of the atrophic border and its significance in chron-
ic gastritis, Endoscopy 1969;3:87 - 97,

1l



=Y

—Ho

|t FYmEryoll Chgt AHz2 ofset THEX H2

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

12

Masuyama H, Yoshitake N, Sasai T, et al,
Relationship between the degree of endoscopic at-
rophy of the gastric mucosa and carcinogenic risk,
Digestion 2015, 91:30 — 36,

Xiao S, Fan Y, Yin Z et al, Endoscopic grading of
gastric atrophy on risk assessment of gastric neo-
plasia: a systematic review and meta—analysis, ]
Gastroenterol Hepatol 2021;36:55 — 63,

Sugano K, Tack J, Kuipers EJ, et al, Kyoto global
consensus report on Helicobacter pylori gastritis, Gut
2015;64:1353—1367,

Kang H, Lim CH, Kim S, et al, Usefulness of
Kyoto classification score for prediction of current
Helicobacter pylori infection, Korean ] Helicobacter
Up Gastrointest Res 2022;22:281 — 287,

Kawamura M, Uedo N, Koike T, et all, Kyoto
classification risk scoring system and endoscopic
grading of gastric intestinal metaplasia for gastric
cancer. multicenter observation study in Japan, Dig
Endosc 2022;34:508 - 516,

Malfertheiner P, Camargo MC, El-Omar E, et al,
Helicobacter pylori infection, Nat Rev Dis Primers,
2023;9:19,

Kishino M, Nonaka K, Endoscopic features of auto-
immune gastritis: focus on typical images and early
images, J Clin Med 2022;11:3523,

Dixon MF, Genta RM, Yardley JH, et al,
Classification and grading of gastritis, The updated
Sydney system, International workshop on the his-
topathology of gastritis, Houston 1994, Am ] Surg
Pathol 1996;20:1161 — 1181,

Rugge M, Meggio A, Pennelli G, et al, Gastritis
staging in clinical practice: the OLGA staging sys-
tem, Gut 2007,56:631 — 636,

Capelle LG, de Vries AC, Haringsma J, et al,
The staging of gastritis with the OLGA system by
using intestinal metaplasia as an accurate alter-
native for atrophic gastritis. Gastointest Endosc
2010;71:1150 — 1158,

Yim SK, Seo SY, History of various classifications
of gastritis, Korean ] Helicobacter Up Gastrointest
Res 2023,23:84 - 88,

Massironi S, Zilli A, Elvevi A, et al, The changing
face of chronic autoimmune atrophic gastritis: an
updated comprehensive perspective, Autoimmun
Rev 2019,18:215-222,

Terao S, Suzuki S, Kushima R, Histopathologic di-
agnosis of ultra—early autoimmune gastritis: a case
report, Clin Cas Rep 2023;11:e7458,

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Séenz JB, Follow the metaplasia: characteristics and
oncogenic implications of metaplasia’s pattern of
spread throughout the stomach, Front Cell Dev Biol
2021;9:741574,

Morgan DR, Corral JE, Li D, et al, ACG clini-
cal guideline: diagnosis and management of gas-
tric premalignant conditions, Am ] Gastroenterol
2025;120:709 — 737,

Zagari RM, Rabitti S, Greenwood DC, et al,
Systematic review with meta—analysis: diagnostic
performance of the combination of pepsinogen,
gastrin—17 and anti—Helicobacter pylori antibodies
serum assays for the diagnosis of atrophic gastritis,
Aliment Pharmacol Ther 2017,46.657 — 667,

Miki K, Gastric cancer screening by combined assay
for serum anti—Helicobacter pylori IgG antibody and
serum pepsinogen levels—“ABC method”, Proc Jpn
Acd, Ser B, Phys Bio Sci, 2011,87:405 —414,

Tkeda F, Shikata K, Hata J, et al. Combination of
Helicobacter pylori antibody and serum pepsinogen
as a good predictive tool of gastric cancer incidence:
20—year prospective data from the Hisayama study,
J Epidemiol 2016;26:629 — 636,

Kishikawa H, Nakamura K, Ojiro K, et al,
Relevance of pepsinogen, gastrin, and endoscopic
atrophy in the diagnosis of autoimmune gastritis,
Sci Rep 2022;12:4202

Chapelle N, Martin J, Osmola M, et al, Serum
pepsinogens can help to discriminate between H,
pylori—induced and auto—immune atrophic gastri-
tis: Results from a prospective multicenter study,
Dig Liver Dis 2023,55:1345 - 1351,

Nishizawa T, Watanabe H, Yoshida S, et al,
Decreased anti—parietal cell antibody titer in the
advanced phase of autoimmune gastritis, Scand ]
Gastroenterol 2022;57:143 — 148,

Liou JM, Malfertheiner P, Lee YC, et al, Screening
and eradication of Helicobacter pylori for gastric
cancer prevention: the Taipei global consensus, Gut
2020;69:2093 - 2112,

Hwang YJ, Kim N, Lee HS, et al, Reversibility
of atrophic gastritis and intestinal metaplasia af-
ter Helicobacter pylori eradication—a prospective
study for up to 10 years, Aliment Pharmacol Ther
2018;47:380 -390,

Jung YS, Tran MTX, Park B, et al, Preventive effect
ofHelicobacter pylori treatment on gastric cancer in-
cidence and mortality: a Korean population study,
Gastroenterology 2025;169:251 — 260, e4,

https://giendo.or.kr



=Y

—Ho

|t FYmEryoll Chgt AHz2 ofset THEX H2

64.

65.

66.

67.

Gupta S, Li D, El Serag HB, et al. AGA clinical
practice guidelines on management of gastric intes-
tinal metaplasia, Gastroenterology 2020;158:693 —
702,

Esposito G, Dottori L, Pivetta G, et al, Pernicious
anemia: the hematological presentation of a mul-
tifaceted disorder caused by cobalamin deficiency,
Nutrients 2022;14:1672,

Kalkan ¢, Soykan I, Polyautoimmunity in autoim-
mune gastritis, Eur ] Intern Med 2016;31:79 — 83,
Ahn YH, Hwang KB, A Graves disease patient di-
agnosed as autoimmune gastritis with Helicobacter
pylori infection, Korean ] Helicobacter Up

https://giendo.or.kr

68.

69.

70.

71.

Gastrointest Res 2022,22:308 — 312,

Ahn YH, Kim YS, Autoimmune gastritis: unveiling
the mystery, Korean ] Helicobacter Up Gastrointest
Res 2025;25:134 — 145,

Morson BC, Intestinal metaplasia of the gastric mu-
cosa, Br J Cancer 1955,9:365 - 376,

Correa P, A human model of gastric carcinogene-
sis, Cancer Res 1988;48:3554 — 3560,

Lee SY, Comparison of gastric cancer screening
strategies between Helicobacter pylori—infected,
—eradicated, and —naive individuals, Korean ]
Helicobacter Up Gastrointest Res 2022;22:313 - 316,

13



The Korean Society of Digestive Endoscopy 2026;01(1):14-16

pISSN 3092 — 3743

Review Article

XA
48|k, 75459, 259y

= >
rhu

O:

)
éT:
E

3 A A Y B el 719
74

Olﬂi b P s e o e = e B e

2
ol
T

15

ofN  n
ko
ol

i
Y
S
_'>i
0{
ot
T o
K
)
J,:L
W
E3
i)
kY
N
K
i
i)

4710 458 200 4 AL 240
ol 2487|5150} 287X A5l A 4
ops A AT AT S RN AA
o AFAL OIA7 H 7] vEo] AL A ALgE
1413 ek, A FujolAe ol thoret A8
SAIZL AR Qlom], A 8o Sl 217he] 4

3} wgo] gk,

ro
=2
o
o3

N

r“Lm&—V#

[ S -

B RE A 0 4 AR S 22 Eelog
d=2]Z (polyethylene glycol, PEG) 7]8Fe] &E2Fo|%d
o}, 27]o] AH&SHE PEG M= 42| & o] He
WBqF ofut gro] £A] oot 50| F-g5h= ] of

Corresponding author

Jae Myung Cha

g20] Wt} A9t PEG oF&Eof H7ISH ofATE
HlAH(ascorbic acid, Asc) A3}tol| A AA oF oAk
FEA G Al mREHA HALE fEe] of
=oll A A4S 93t PEGY] & €Y 4= A% 2L
PEG—Asc 9F=-2 A A2 ave} ok

8 szOl: Y}, o]Z ke 1L PEG—Asc 2L PEG—
Asc®} Blalslo] o} AT BRIARY OFS 2 5Hf7IA] SR
o Au}, Fofsllof sh= woFe] o 19HE Y &
URARE 288 9] E5 EH-85l0] 5 329 of &

galoF 3t} Ath7}, 1L PEG-AscE 283 5 ¢4

ojuf FEE Tadh= EAPF AA| ot &3k Al
ofzzo] U3,

74——r1-§‘r -l (oral sulfate solution, OSS)-> 3HAkLt
Eg, FEERS wm}:m]*gi ?WHC& =T,

Department of Internal Medicine, Kyung Hee University Hospital at Gang Dong, Kyung Hee University School of
Medicine, 892 Dongnam-ro Gangdong-gu, Seoul 05278, Republic of Korea
Tel : +82-2-440-6113, Fax : +82-2-440-6295 E-mail : drcha@khu.ac.kr

14

https://giendo.or.kr



o B g &
1] 54 70| E ¢ (magnesium citrate sodium picosul-
fate, MCSP)-> 47 A5 Uehll= A|EE2AF nf1y|
£3 AT SES AT WA ERS| Be
of=oltt, Aotef 704 o4 kRlofl Al A8l 382
B2 St b o] ol Ant, AHe A F4
AN7E 72 -94% = v ThFsith= ©o] Q. ol
A A B2 AVH o R AXEY BoF &5k
7F Sk ©o] Agiet
T AR FEY &=
oFEEo]
2 oral sulfate tablet(OST ) 22
0SS SRR} SAKIAR AES AT %
Al el S 2etste] A E At oA OST
I} OSS =oFe] A A2 avE vladt i A=
Sk=tl, OST ¢ 91"94 & A4 ﬁl}% 0SS =oF

SErh A eghT AERAF B4

i

B
rd
2
rlr
12
ot

ool

FAFA] 7]

_Cr)_]

ol
-

7]
=13
=

£
e
2
ofl
£
Lo
_\1 rulm

)
o

i

= M
=

_19,2&

T ox
flo m
17

(o]

T

Lok

ox,

N 2

7]

rr W

ne %o
19

|

z o
El
QL
2
ne
lﬂ
ol
X
52
%
E
o
o>
L
l'm
N
Jo
1o
ol

z=pel D% %‘2}: oSEe H %%Jﬁ}‘i"ii, AEA
FolstA o At FAHEC] OST gk
?l/tiiﬁ E=he Zlo] G AHA, =9l A5
OST ¥ore] R-8/de thish Bilw 24 F718t%
o}, fellAl 7041 o4 =3l BAES SR OST

2ok} 2L PEG—Asc £oFS H|wsh= o738 A7}

A=) QILE2 OSTE E-83t =9l :@ F=2 2L PEG—
AscE 583 =9l 3ApEo vlsl FE A %
o] fosHA o =9kal, 11 A} OST E-8<tollA] ME
HAEY 9 HAE] FoldHA o =
Eof| gk ARkAQl T, F—%] 204 AHEE <l
g, =Y 8 3 =0 A58 x| e
ofE 784 FEoAE BF {25 OST H-8+°|
2L PEG—Asc E-8+tH T} ¢ 24319t}

Aol A OST oF=2] HurAQl v =9
A5k, OST oke] 2717k AX 41717] FEth= ﬂx}
OST YoFS H-85taL vl F-=7t U AJZ=|A] ¢
S}, AAUAIA T AR AARE 2ol & A 9
dure] ggo] WAshs BAES A s = lct3

S R
W)

£ 8
r°1'

94 vle

oych Eg oF

2 QA o}

FIF

https://giendo.or.kr

ol2fgt wAIFHES OST &ofe] A7|7F AA Eof

2] %4 23t 914 At aEle] 9l Agte] 4

L= E&%—g B7¥st7] Slste] MaFA, o), A4S
34 A7E ARk 4 ARt ARk 87 S BAS
o] AJ3at ol A 2o OST doke 4 A4 &y}, ¢t
A HoF 01 LA BT 7|2 OST Lok} &
Ofjt 2ol 7} A 3k}, Alekrt, 2R OST &ref
& Fof ke l171 wfzoll 71=8] OST &ofat vlulsh
ofz 58 & 3 i A&o] fosHA o e WAy
ahlct, 1y, 2R OST UeFS 7] OST ¢efol
S AlmlEl S ZRskar QIA] 92 SHAI7E AISIch
ole Mg 1edte] 2R OST Uk Hakst A=
CTP0302 °F&o] 7=}, CTP0302 °F& 7]&
OST &ofat Hlasto] FAl= 1/97 ol Avt, FUgH
Fo] AlME]ZE EF8EAL 931, 30099] AR UokS
E-gafjoF gttt CTP0302 oF=9] #3 58, v &%
58, 7I& OST oFze] 28 589 Al = Hlashs

L=
oAt L= A8t é%rz_q' o] 2} AA olAFA of

g, s E‘*E}E Al
[e)

_&rl

B

4 OST 0%«1 =3t l—%ﬁ«l Atol= ¢l
, CTP0302 °F=2] H|EE E-8-2 K3l 580 ‘ﬂl

3 folsbA o] 3 A vigel | skt s,
W IR, BY UAR, YYHOR ST AF A

WA Zro] Alaist @5 BA%
olde] 5% dlnte (hematin) o] F-2HE |} Th
njahe FETl v wEke] 90151 CTP0302:2

0

ot} B3 58 o Fof Aol CTP0302
E-8- OST 58] vlaf] oFs E-8 5 31 v A
Zpo] %943}711 ] WA AIRE QI o 2 sHA
O] 3% FHEollA] A 9] 2 Abol= HAIRE Y

OFE-& thA] AFR-SHAITH= 9]%]9f 34+ CTP0302

15



58 280 OST £ Bgef vl3) o ) @

H, % 289 gol4, W, FY Y A5 9N

a2o]) HBIAE CTPO302 W38 H820] £ 58

EEELEEE S

A 972 Qo] Qe BEET YA, ) Fulo]
.

=
oropg Ha3Hs o] FEoe Bk AT

t}, <, 2L PEG-Asc, 1L PEG—
]o] CTP0301(0.8L PEG—Asc)©| 7}
dhglo] zbgg Wil 9tk o] Boke EoF 400 mL
&350 F 2.49EE 583}

= =R A7 NE 2= 5 7MY A =
oF alAlo|t}, o] AEL 13799 WHNELS e R
CTP0301 2% 28 u|Ed 22 2L PEG—Asc &
o 589 37to e FAR dix TS HEEHA
o}, Al ollA AEAR A AL B 100%= 2to] 7}
2 CTP0301 £3 28 1

B3 22 2L PEG-Asc #8 E-80)A 217} 92.9%,
82.6%, 84.4%& FAA Fol= BEeHA] L3
A9k CTP0301 oF=o] 9-4=s}3ict, HoF &-8% s
of e Al 29 & Atol7} JAAIT oFE H-8-9]
Hol 3} ghol Al CTP0301 oFEo] BA 208 9425}

=
S A ol W AL EE B

3
ofshAl o Ak B, F A BHNA B
= o
A 2780] dheAE Rol7t glgiet. olefdt
o), %5 i A2 Bokol sl CTP0301(0.8

PEG—Asc) ¢F=o] de] A2 A= 7|djdt,

et
S
=

a@s

Yol A= 2L PEG—Asc, 1L PEG—Asc, OSS, MCSP
£ ZFS et A8 A7 AR E L 9loH, &
[e]

oF FEie] A& stAlES Ao Aol i

16

2019 ©]% 3712 FF2 oA
FAE] =S NAAA ¢

3

_,d
o,
iih)
o
5
o,
o
=
T
T
i)

. Fol ARk AR deF FHje sHl= 71 &
A~

2 repe] BHS ol B 4 9l AOR /g

LIS

N
o}, 2ol =712 7iEkE CTP0301(0.8 L PEG—Asc)

ol He &
44 =ofolnt, oj#fgt thafet A A4 sHAlES] A
o= opa] o3l shAl= q17] wizell & 84 sHAl
© ¥orE G /S A7 AE Ao T
Fet,

Sinkr

1. Yang HJ, Park DI, Park SK, et al, Novel sulfate

tablet PBK—1701TC versus oral sulfate solution
for colon cleansing: a randomized phase 3 trial, ]
Gastroenterol Hepatol 2020;3:29 - 36,

Kang HS, Na SY, Yoon JY, et al, Efficacy, tol-
erability, and safety of oral sulfate tablet versus
2L—polyethylene glycol/ascorbate for bowel prepa-
ration in older patients: prospective, multicenter,
investigator single—blinded, randomized study, ]
Gastroenterol 2024;59:402 — 410,

Park SB, Lee MH, Kwak MS, Cha JM, Acute gast-
ropathy associated with bowel preparation for colo-
noscopy, Korean J Gastroenterol 2024;84:82 - 89,
Jeon SR, Park SK, Yang DH, Cha JM, Comparison
of a novel mini—oral sulfate tablet and the conven-
tional oral sulfate tablet in bowel preparation for
colonoscopy: a prospective, randomized, investi-
gator—blinded, multicenter, non—inferior, phase 3
trial, J Gastroenterol 2023;58:1114 — 1123,

https://giendo.or.kr



The Korean Society of Digestive Endoscopy 2026;01(1):17-22

PISSN 3092 — 3743 Review Article

2x} 2|z [20lM HIZ K83l £ &~ U= ESEMl=

A%

S, Ao, SAkeld)

BN

I— Abstract J

Colonoscopy with polypectomy is a well-established intervention that reduces both the incidence of
and mortality from colorectal cancer, and it remains the cornerstone of effective colorectal cancer
prevention. Colorectal polyps and flat lesions measuring less than 20 mm constitute approximately 95%
of all colorectal neoplasms; consequently, the majority of these lesions can be resected by practicing
colonoscopists. Nevertheless, evidence indicates that residual neoplastic tissue following polypectomy—
despite being judged endoscopically “complete”—is common, with reported rates ranging from 6.5% to
22.7%. The substantial variability in incomplete resection rates among endoscopists further highlights
the critical influence of operator technique on procedural outcomes. To ensure safe and complete
polypectomy, colonoscopists must be thoroughly familiar with the indications, advantages, and limitations
of each resection technique. This review provides an overview of current methods for the effective and
safe removal of colorectal polyps.
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Schematic showing the differences in technique for cold snare polypectomy and hot snare polypectomy.4 Image credit:
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Table 1. Resection outcome and adverse events

pPEMR cEMR

Size(mm) 25 (20-30) | 25 (20-30)
Technical success(n, %) 156 (100.0) | 402 (99.0)
En-bloc resection(n, %) 0 (0.0) 77 (19.0)
:Ze;;ection time, min(median, 10 (10-15) 10 1( 15 ;) -
Adverse events

Delayed bleeding 0 5.1%

Deep mural injury 0 3.4%
Recurrence at 6 months 4.3% 4.6%
Recurrence at 18 months 2.0% 1.2%

pEMR, cold piecemeal endoscopic mucosal resection; cEMR,
conventional endoscopic mucosal resection
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Figure 2. ESGE recommendations for the management of colorectal polyps.4
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I— Abstract J

Background: Regenerative atypical epithelium was sometimes found in biopsied gastric specimens during
upper endoscopy screening. The aim of this study was to evaluate the clinical outcome of this regenerative
atypical epithelium.

Methods: We retrospectively reviewed 466 cases of regenerative atypical epithelium detected by the initial
histological analysis of endoscopic biopsies during health check-ups at Seoul National University Hospital
Gangnam Center between October 2003 and March 2013. Of those, 295 cases (63.35%) underwent a
subsequent endoscopy and enrolled in our study.

Results: Among the 295 cases analyzed in our study, 11 cases (3.7%) were diagnosed as gastric dysplasia (GD
group); gastric cancer (n=9) and adenoma (n=2). The other 284 cases were enrolled as the control group. By
univariate analysis, there was a significant difference between the two groups in mean age, 60.4 + 9.2 versus
51.8 £ 10.4 years (p=0.007) and mean smoking history, 25.4 & 23.2 versus 15.4 + 14.7 pack-year (p=0.032)
for the GD and control groups, respectively. In the multivariable analysis, increasing age (odds ratio [OR]
1.09, 95% confidential interval [CI] 1.02-1.16; p=0.016) was associated with increased risk of dysplasia,
especially for subjects 70 years and older (OR 10.17, 95% CI 1.31-78.79; p=0.026).

Conclusions: Subsequent endoscopies with biopsies are highly recommended, particularly in old age.
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Clinical Outcome of Regenerative Atypical Epithelium in Biopsied Gastric Specimens from Screening Endoscopy of Average Risk Population

Introduction

Gastric cancer (GC) remains the second leading
cause of cancer—related deaths worldwide and the
most prevalent cancer of men in Korea,2 Upper en-
doscopy is a highly sensitive screening method and is
generally accepted as the gold standard for diagnosis
of GC.34 In Korea, 2—year interval GC screening
using upper endoscopy is recommended to every
population over age 40 years_" During upper endos-
copy, any suspicious lesions are sampled by forceps
biopsy and submitted for histologic examination and
histologic examination typically results in a definitive
diagnosis,5'7 However, sometimes it is difficult to
diagnose gastric intraepithelial neoplasia, particularly
with small biopsies, because regenerative tissue can
be confused with carcinoma,8? Endoscopic biopsy
specimens are classified from category 1 (C1) to C5
according to the Vienna classification of gastrointes-
tinal epithelial neoplasia, C2 (indefinite for neopla-
sia/dysplasia) likely represents those confusing cases
that are also termed ‘regenerative atypical epithelium’
or ‘regenerative atypia’,”10-12 This classification was
adopted by the World Health Organization (WHO)
who termed it ‘indefinite for intraepithelial neopla-
sia’.1314 The most important finding in ‘atypia’ or
‘dysplasia’ is an ‘increased nucleo—cytoplasmic ratio’,
and this phenomenon occurs in two situations: when
the epithelium has been injured and is undergoing
repair and when genetic alterations have transformed
the cells into a neoplastic growth,15 The former in-
stance refers to ‘regenerative atypical epithelium’,
whereas the latter case is called ‘dysplasia’. !> Biopsies
are also classified as ‘regenerative atypical epithelium’
when the biopsy materials are inadequate or develop
cellular architectural distortion and/or nuclear atypia

during the endoscopic biopsy procedure,'¢ When a
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lesion with regenerative atypical epithelium is seen in
clinics, a second biopsy with subsequent endoscopy
is generally recommended. 718 However, very few
studies have been reported concerning regenerative
atypical epithelium,!? The aims of this study were
to evaluate the prevalence and clinical outcome of
‘regenerative atypical epithelium’ in biopsied gastric
specimens from screening endoscopy of average risk

population,

Materials and Methods

Study design and populations

Our data were derived from persons who visited
the Seoul National University Hospital (SNUH)
Healthcare System Gangnam Center for their health
checkup and underwent upper endoscopy screening
between October 2003 and March 2013, We ob-
tained demographic and clinical data prospectively
and analyzed them retrospectively. All endoscopic
and pathologic reports, as well as medical records,
were retrospectively reviewed from our database
HEALTHWATCH (version 2.0).420 We reviewed
the pathologic reports of gastric biopsy specimens
and enrolled subjects who were diagnosed with ‘re-
generative atypical epithelium (regenerative atypia)’.
Subjects with the following conditions were excluded:
(1) age < 18 years, (2) personal history of stomach
cancer, (3) personal history of stomach surgery or
endoscopic stomach resection, (4) biopsies obtained
at the gastro—esophageal junction. After enrollment,
the follow—up endoscopic and pathologic results were
reviewed again and the factors affecting the timing of
having a subsequent endoscopy were analyzed, espe-
cially for subsequent endoscopies within 3 months,

Next, we collected cases that underwent subsequent
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endoscopies within 2 years and then we categorized
the cases into two groups, a gastric dysplasia (GD)
group and a control group, according to presence or
absence of dysplasia on their follow—up biopsies. We
analyzed the risk factors for GD diagnosis by subse-
quent endoscopy and reviewed the follow—up endo-

scopic results during the observed period.

Definitions and assessment of variables

Definition of regenerative atypical epithelium

Essentially, histological diagnosis at our center was
made on the basis of the WHO classification of
tumors of the digestive system, 1314 ‘Regenerative
atypical epithelium (regenerative atypia)’ was cor-
related with the WHO classification of ‘indefinite for
intraepithelial neoplasia’, class 2 Vienna classifica-
tion (indefinite for dysplasia), group II (benign with
slight atypia) lesion of the Japanese classification of
gastric carcinoma and grade II of the Korean Study
Group for Pathology of Digestive Disease &10.11.14
For this diagnosis, atypical cells exist in the speci-
men, but the determination of a diagnosis of neo-
plasia or non—neoplastic lesion is difficult due to
remarkable erosion and/or inflammation, the small

volume of the specimen or tissue damage.

Assessment of variables

Structured, self-administered questionnaires on
personal medical history, including hypertension,
diabetes mellitus and prior diagnosis of GC, were
reviewed, The questionnaires included the infor-
mation about purported risk factors or preventive
factors of GC, such as family history of GC (at least
one first—degree relative with GC diagnosed at any
age), being a current smoker (smoked every day for

the previous 12 months), amount of smoking (Pack—

https://giendo.or.kr

Years, PY), alcohol consumption (>120 ml/week)
and prior eradication therapy for Helicobacter pylori
(H. pylori). Diagnoses of atrophic gastritis and in-
testinal metaplasia were made based on pathologic

reports,

Endoscopic screening protocol

Fifteen experienced board certified gastroenterolo-
gist performed all examinations using conventional
white light video endoscopy (GIF H260; Olympus,
Aizu, Japan/EG—450WR5 or EG—590WR; Fujinon,
Saitama, Japan), The attending physicians document-
ed the following parameters: gross findings of gastric
lesions such as location, morphology, impression

and the number of biopsies taken,

Statistical analysis

Continuous variables are expressed as the means =+
standard deviation or as the median value (inter-
quartile range). Categorical variables are expressed as
percentages. Comparisons between the two groups
were made using t—tests for those with normal dis-
tributions and Wilcoxon rank tests were used for
those with skewed distributions, The proportion-
ality between the two groups was tested using x°—
tests. Fisher exact tests were used when categorical
variables had low expected cell counts, To evaluate
the factors affecting whether a subsequent endosco-
py was administered within 3 months, the subject’s
age, endoscopic suspicion of GC and counseling
with a gastroenterologist were used in a logistic re-
gression model for multivariable analysis, because
they showed differences in univariate analysis. Next,
to evaluate the risk factors for GD in subsequent
endoscopies, the subject’s age and smoking history
(PY) were used for multivariable analysis, For the

risk stratification for GD, cases were categorized by
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10—year age intervals from 50 years of age and older
and logistic regression was conducted to estimate
the odds ratios (ORs) and 95% confidence intervals
(CIs) for those less than 50 years of age, as a refer-
ence, Statistical significance was defined as a p value
<0.05. Statistical analysis was performed using the
Statistical Package for the Social Sciences (SPSS) ver-
sion 19,0 for Windows (IBM Corporation, Somers,

NY, USA).

Ethics statement

The study protocol was approved by the Institutional
Review Board of SNUH and written informed con-
sent was obtained from each subject regarding endo-
scopic procedures and the use of personal data for

research (SNUH IRB No H—1105—055—361).

Results

The prevalence of regenerative atypical
epithelium and the factors affecting the timing
of a subsequent endoscopy

During the study period, a total 101,103 persons
underwent 207,114 upper endoscopic screening ex-
aminations and gastric forceps biopsy was performed
for 51,343 cases in our center, Of those, a total of
475 cases (0,93%, 475 out of 51,343) were diagnosed
with gastric regenerative atypical epithelium by en-
doscopic forceps biopsy during the initial screening
endoscopy, and among those 475 cases, 9 subjects
were excluded from our study; two were excluded
due to a previous history of endoscopic resection for
GC, one due to a previous history of gastrectomy,
and six due to the location of their biopsied lesions
at the gastro—esophageal junction. The schematic

protocol for follow—up and clinical course is present-
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ed in Fig. 1. Among 466 cases, 106 (22.7%) subjects
had a subsequent endoscopy within 3 months, 109
(23.4%) subjects had a subsequent endoscopy with-
in 4—12 months and the other 80 (17.2%) subjects
had a subsequent endoscopy within 13—24 months,
Seven cases (64%, 7/11) of the GD group were di-
agnosed with dysplasia or malignancy when they re-
ceived their subsequent endoscopy within 3 months,
and all of the GD group members had a subsequent
endoscopy within 2 years. Table 1 showed the factors
affecting the timing of the administration of a subse-
quent endoscopy. First, the group that had a subse-
quent endoscopy within 3 months showed a higher
rate of endoscopic suspicion of GC (17.8% versus
8.3%; p=0.002) and consultation with a gastroen-
terologist (37.7% versus 25,0%; p=0,013) than with
other doctors (family doctors, internists with other
specialties or surgeons)., Age and gender were not
different between the groups that received subsequent
endoscopy within 3 months or not. In multivariable
analysis, the endoscopic suspicion of GC (OR 2,43,
95% CI 1,31—4,51; p=0.005) and consultation with
a gastroenterologist (OR 1.74, 95% CI 1.09—2.78;
p=0.020) were significantly positively correlated with
the administration of a subsequent endoscopy within

3 months,

The results of subsequent endoscopy and the
clinical courses of the studied subjects

Overall, 295 subjects out of 466 (63.3%) had a sub-
sequent endoscopy within 2 years and were enrolled
in the analysis for the clinical course of regenerative
atypical epithelium, The median period until subse-
quent endoscopy was 115 days (interquartile range
70—377 days). Of those, 226 cases (76.6%) had the

second forceps biopsy from the same lesions as the
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Table 1. Factors affecting the administration of a subsequent endoscopy within 3 months

Group of having a Multivariable model
subsequent endoscopy Others® p-value
within 3 months OR(95% CI) p-value

Number 106 360
Age, years, mean = SD 53.6+11.3 51.6+104 0.093 1.02 (0.99-1.04) 0.166
Sex, male (%) 80 (75.5) 283 (78.6) 0.507
End . icion of

ricoscopicsuspidon o 21 (19.8) 30 (8.3) 0.002 2.43(1.31-451) 0.005
gastric cancer, n (%)
@ li ith

ounseling with 40 (37.7) 90 (25.0) 0013 174 (1.09-2.78) 0.020
gastroenterologist, n (%)

a. The case did not receive subsequent endoscopy within 3 months (including follow-up loss)

OR, odd ratio; Cl, confidential interval; SD, stadard deviation

Figure 1. Study flow—chart
Excluded due to not having Biopsy proven regenerative atypical epithelium
d;ﬁﬁfg”;;‘;;“(i‘ff;’%y between Oct 2003 and March 2013 (n=466)
¥
Metachronous EGC (n=6) Subsequent
TAHG (n=1) || T A"i G endoscopy
& recurred TA (=1) within 3 months
(n=1) (n=108)
v
Subsequent
EG%(\"EQG) endoscopy within
(n=1) 4-12 months
(0=107)
v v
Subsequent
The GD gro _1) ld—| endoscopy within Repeated endoscopy
_ group| EGC(=1) 13-24 months within 2 years (n=115)
(n=11)
(n=80)

| |

Repeated endoscopy within 4 years (n=134)

I

Repeated endoscopy within 6 years (n=61)

l

Repeated endoscopy within 8 years (n=29)

TA HG, tubular adenoma with high grade dysplasia; EGC, early gastric
cancer; TA LG, tubular adenoma with low grade dysplasia; GD, gastric
dysplasia
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target of initial biopsy, and while the other 69 cases
did not undergo a second biopsy by the decision of
endoscopist, who observed either no abnormal gross
finding or that the lesion had already healed prior to
the subsequent endoscopy. During the study period,
11 cases (3.7%, 9 cases of GC and 2 cases of gastric
adenoma) were enrolled in the GD group.

Table 2 shows the clinical course of those 11 cases.
The initial endoscopic diagnoses of those 11 cases
were: early GC (3 cases), gastric ulcer including scar
(1 case), erosion (3 cases), verruca (raised erosion, 2
cases) or other (1 case of gastric polyp, 1 case of in-
testinal metaplasia). The pathologic diagnosis of the
subsequent endoscopic biopsies were tubular adeno-
ma with low grade dysplasia in 4 cases, tubular ad-
enoma with high grade dysplasia in 2 cases and well
differentiated adenocarcinoma in 3 cases, In terms of
treatment for the GD group, 9 cases were treated by
endoscopic submucosal dissection (ESD) at SNUH
and the other 2 cases were treated at another hospi-
tal after being diagnosed with GC. The pathologic
diagnosis after ESD, however, changed from tubular

adenoma to carcinoma in 4 cases (case number 6, 7,
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Table 2. The clinical course of 11 cases with gastric dysplasia lesions

. Interval for Pathologic
Initial : . . Follow—up
Sex/ . .| subsequent | diagnosis of | Treatment Final X L.
Case Location | endoscopic . . periods | Clinical course
Age . . endoscopy | subsequent methods | diagnosis
diagnosis (months)
(months) endoscopy
Ad i
1 | F/52 | Angle | EGClic 05 ENOCAIEINOMA, | nsfer N/A N/A N/A
W/Dc
Adenocarcinoma,
2 M/71 Body BGU scar 6 p/D Transfer N/A N/A N/A
3 M/73 | Antrum Erosion 1 TA LG ESDg TA LG 40 NED
Raised
4 M/46 | Antrum . 3 TA HG ESD TA HG 24 NED
erosion
. Adenocarcinoma,
5 M/48 | Antrum Erosion 1 W/D ESD EGC, pT1a 40 NED
6 | M/67 | Body Polyp 24 TA HG ESD EGC, pTla 40 NED
7 F/68 Body EGC lic 2 TA LG ESD EGC pT1a 26 NED
Raised Adenocarcinoma
M/61 Angl 1 ) ESD Ef 1 NED
8 /6 ngle erosion w/D S GC, pTla 39
9 M/55 | Antrum Erosion 4 TA LG ESD EGC, pT1a 14 NED
Ad i
10 | F/64 | Angle | EGClic 1 eno\j\?/rgnoma’ ESD EGC, pT1a 15 Treated by ESD
EGC pT1b Recurred in
| inal i
1 | M/se | Antrum ntestlna. ) TALG ESD (150 um) .Wlth 30 e?denoma
metaplasia underlying portion — Treated
adenoma by APC

EGC llc, early gastric cancer type llc; BGU, benign gastric ulcer; W/D, well differentiated; P/D, poorly differentiated; TA LG; tubular adenoma with low

grade dysplasia; TA HG, tubular adenoma with high grade dysplasia; ESD, endoscopic submucosal dissection; N/A, not available; NED, no evidence of

disease recurrence; APC, argon plasma coagulation

9 and 11), During the follow—up period, an addi-
tional single metachronous adenoma was detected in
two cases, case numbers 10 and 11, who were again
treated with ESD and argon plasma coagulation, re-
spectively.

Among the 284 cases in the control group, 9 cases
(3.1%) were again diagnosed with regenerative atyp-
ical epithelium at the subsequent endoscopy with a
2™ biopsy and 6 of those 9 cases had a 3™ biopsy
that resulted in a diagnoses of gastritis; the other 3
patients had not yet had a 3™ endoscopy during the

study periods. In contrast, one case in the control

28

group had a suspicious gastric adenoma by endo-
scopic gross diagnosis and was treated by ESD in-
stead of subsequent endoscopy with 2™ biopsy; the
final pathologic diagnosis of the ESD specimen was
gastritis with erosion, There was no development of
GD during the follow—up period, up to 8 years, for
the subjects who revealed normal tissue or gastritis

in the 1* subsequent endoscopy.

Risk factors for gastric dysplasia diagnosis by
subsequent biopsy

The distribution of sex, concomitant personal ill-

https://giendo.or.kr
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Table 3. Comparison of baseline characteristics of the 295 subjects according to the dysplasia diagnosis at subsequent

endoscopy
GD Control Multivariable analysis
group group p-value
(n=11) (n=284) p-value OR (95% Cl)
Sex, male (%) 8 (72.7) 225 (79.2) 0.705
Age, years, mean = SD 60.4+9.2 51.8+104 0.007 0.016 1.09 (1.02-1.16)
Hypertension, n (%) 4 (36.4) 78 (27.5) 0.505
Diabetes mellitus, n (%) 1(9.1) 27 (9.5) 0.963
Familial history of gastric cancer, n (%) 0(0) 24 (8.5) 0.387
Current smoker, n (%) 3(27.3) 109 (38.4) 0.755
Smoking History, Pack-Year 25.423.2 15.4£14.7 0.032 0.081 1.03 (0.99-1.06)
Alcohol >120 ml/week, n (%) 7 (63.6) 108 (38.0) 0.116
H.pylori seropositivity, n (%) 9(81.8) 190 (67.6) 0512
History of H.pylori eradication, n (%) 1(9.1) 65 (22.9) 0.466

GD, gastric dysplasia; Cl, confidential interval; SD, stadard deviation; H. pylori, Helicobacter pylori

ness, familial history of GC, current smoking habit,
alcohol consumption >120 ml/week, positive rate
of H. pylori serology, eradication history of H. pylori
and various factors of endoscopic findings including
the endoscopic gross diagnosis, were not different
between the GD and control groups (Table 3 and 4).
However, the mean age (60.4+9.2 versus 51 .8+
10.4 years of age: p=0.007) and the mean smoking
history (25,4+23.2 versus 15.4+14,7 PY; p=0.032)
were significantly different between the two groups
by univariate analysis, By multivariable analysis, the
increased age by 1 year in the GD group (OR 1,09,
95% CI 1,02—1,16; p=0.016), but not the increased
smoking history (OR 1.03, 95% CI 0,99-1.06;
p=0.081), was associated with an increased risk of
dysplasia, The logistic regression analysis using cate-
gorization by 10—years of age for the age risk stratifi-
cation showed that the older the subjects, the higher
the risk of dysplasia diagnosis at follow—up when

regenerating atypical epithelium was found in the

https://giendo.or.kr

initial biopsy specimen; however, there was only a
statistical significance in the age group of 70 and old-
er (OR 10,17, 95% CI 1,31-78.79; p=0,026) (Table
5).

Discussion

In this study, we investigated the prevalence and
clinical outcome of regenerative atypical epithelium.
The prevalence of regenerative atypical epithelium
was approximately 1% of the biopsy specimens of
upper endoscopy screening. The malignant potential
(including dysplasia and adenocarcinoma) of regen-
erative atypical epithelium was 3.7% and increased
age was a potential risk factor for dysplasia, espe-
cially for those age 70 years and older. Most GD was
diagnosed at follow—up endoscopy within 3 months,
On the other hand, there was no development of GD
in the control group during follow—up periods, up

to 8 years. These findings suggest the necessity of
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Table 4. Comparison of endoscopic findings of the 295 subjects according to the dysplasia diagnosis at subsequent

endoscopy
Qoo | Conwlgrup
Endoscopic findings
Location of the stomach, n (%) 0.104
Lower third@ 6 (54.5) 190 (66.9)
Mid thirdP 3(27.3) 24.(8.5)
Upper third® 2(18.2) 70 (24.6)
Morphology, n (%) 0.735
Elevated-type lesion, polyp 3(27.3) 97 (34.2)
Flat-type lesion, nodularity 0(0) 8(2.8)
Depressed-type lesion, erosion 8(72.7) 179 (63.0)
Number of taken biopsy at initial endoscopy (mean) 0.302
1 5 (45.5) 108 (38.0)
2 6 (54.5) 125 (44.0)
3-6 0(0) 51(18.0)
Impression of Endoscopy, n (%) 0.297
Gastric carcinoma 3(27.3) 30(10.6)
Benign gastric ulcer (include scar) 1(9.1) 42(14.8)
Erosive gastritis 3(27.3) 133 (46.8)
Verrucous gastritis 2(18.2) 55 (19.4)
Others 2(18.2) 24 (8.5)
Patholgic finding
Atrophic gastritis (biopsy proven), n (%) 9(81.8) 171 (60.2) 0.212
Intestinal metaplasia (biopsy proven), n (%) 5 (45.5) 96 (33.8) 0.520

a. Cardia, fundus or high body
b. Angle or low to mid body

c. Antrum

GD, gastric dysplasia

administering a subsequent endoscopy for definitive
diagnosis. To our knowledge, this is the first large—
scale study showing the usefulness of subsequent en-
doscopy with biopsy for cases with regenerative atyp-
ical epithelium in upper endoscopy screening of an
average risk population, Moreover, we identified the

high risk population that was highly recommended
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for subsequent endoscopy with biopsies and present-
ed the prevalence of cases with regenerative atypical
epithelium,

Recently, Fassan et al. reported that the preva-
lence of the diagnosis of indefinite for dysplasia was
0.89% (268 out of 30,127) in an Italy study and this

result was compatible with our data (0,93%, 475
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Table 5. Logistic regression of risk factors related to dysplastic lesions

3 4, oyl ot el ORlbs G
Age (year)
<50 1.6 (2/124) 1 (reference)
50-59 3.2 (3/95) 0.456 2.00(0.33-12.15)
60-69 6.5 (4/62) 0.103 4.21(0.75-23.63)
=70 14.3(2/14) 0.026 10.17 (1.31-78.79)

No, number; OR, odd ratio; Cl, confidential interval

out of 51,343) 21 When gastric atypical epithelium
is found, repeating forceps biopsy with subsequent
endoscopy has been recommended by the pathology
guidelines for gastric epithelial dysplasia,11 because
the diagnostic category of regenerative atypical epi-
thelium (indefinite for dysplasia) requires reconsider-
ing the cases after removing any potential confound-
ing agents responsible for regenerative changes (such
as H. pylori or non—steroidal anti—inflammatory
drugs) 2122 However, there was no consensus on the
timing of subsequent endoscopy or the surveillance
program after definitive diagnosis. Our center gen-
erally recommends subsequent endoscopy within 3
months of the initial endoscopy, because the reviews
and guidelines for low grade dysplasia recommend
performing a surveillance endoscopy every 3 months
with topographic mapping biopsy.2324 However,
follow—up losses are quite common because of the
subjects’ non—adherence due to a fear of endoscopy
or ignorance of the importance of subsequent endos-
copy due to a lack of evidence that the diagnosis can
be changed to dysplasia. In this study, subsequent
endoscopy was performed for 60.5% (295/466) of
regenerative atypical epithelium cases and only 35.9%
(106/295) of cases had a subsequent endoscopy with-

in 3 months. In contrast, 64% (7/11) of the cases

https://giendo.or.kr

with dysplasia had a subsequent endoscopy within 3
months, The factors affecting whether a follow—up
exam within 3 months occurred were consultation
with a gastroenterologist and the endoscopic suspi-
cion of GC. This finding suggests that the gastroen-
terologists” active intervention can raise patients’ ad-
herence or compliance for a subsequent endoscopy.
In general, endoscopic suspicion for GC is import-
ant, 2527 In our study, the rate of endoscopic suspi-
cion for GC was not higher in the GD group than in
the control group, but it was higher in the 3 month
follow—up group than the group that returned for
follow—up after 3 months. This finding may be be-
cause our study population had an initial endoscopy
for a health check—up, not for evaluation of specific
symptom. Additionally, most of the dysplastic le-
sions in this study were early GC lesions confined to
the mucosa. Endoscopic suspicion may be difficult in
those intraepithelial neoplastic lesions which had less
typical morphology, especially early GC type Ilc le-
sions or type III lesions, which mimic an erosion, 29
For this reason, even though endoscopic findings
were not compatible with GC, in the cases with re-
generative atypical epithelium, a subsequent endos-
copy would be highly recommended. Subjects with

regenerative atypical epithelium have some risk of a
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diagnosis of GC on subsequent examination, espe-
cially in subjects of an older age, a well—established
risk factor for the GC,%4 according to the results of
this study.

Atypical epithelium is often found when biopsy
specimens are inadequate or have cellular architec-
tural distortion and/or nuclear atypia during the en-
doscopic biopsy procedure, 1618 Inadequate sampling
may explain the changing diagnosis after subsequent
biopsy because, for most cases in this study, only
one or two biopsy specimens were taken during the
initial endoscopy. Currently, 6 to 8 biopsies are rec-
ommended for diagnosis of a suspected malignant
lesion, %28 Multiple biopsies, however, may result
in several adverse events, such as an increased risk
of bleeding, and may not be preferred in screening
endoscopy for subjects in the average risk group,?28
Recently, positive diagnosis rates of the first, second,
and third specimen were reported to be as high as
81.3%, 94.9%, and 98.3%, respectively, and more
additional biopsies did not show any additional ben-
efit in the diagnosis rate 28 The plausible explanation
for this finding is that the endoscopic visual field
may be impaired after the first biopsy and thus, the
efficacy of multiple biopsies is limited in small or
early lesions. Therefore, the targeting first of a few
biopsies is important, particularly for small lesions
and in this study, the number of biopsy samples did
not increase the risk of dysplasia. The most import-
ant factor is not the number of biopsy specimens,
but the acquisition of appropriate tissue from the le-
sion with exact targeting.28

There are several limitations which should be
acknowledged in this study. First, this study is a
retrospective analysis and there was, therefore, a po-

tential for missing cases and recall bias. However, we
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addressed detailed risk variables using our large data-
base (HEALTHWATCH version 2.0) and all screen-
ers answered a questionnaire prior to endoscopy and,
thus, prior to diagnosis, to minimize recall bias.*
The second limitation was the rate of having a subse-
quent endoscopy within 2 years was only 63.3% and 3
cases that were diagnosed with regenerative atypical
epithelium at the 1% and 2™ biopsy, did not undergo
a 3™ endoscopy during the study period, Because of
our retrospective design, those subjects who did not
return for follow—up endoscopy would have obtained
their next exam at another hospital, This could lead
to selection biases, Third, the rate of 2nd forceps bi-
opsy in the subsequent endoscopy was only 76.6%
and the follow—up period for subsequent endoscopy
was not uniform. Because, there are no guidelines on
the subsequent endoscopy in this setting, this finding
may reflect clinical reality. However, in the control
group whose initial biopsy confirmed normal en-
doscopy or gastritis, no cases of any other dysplastic
lesions were detected during the follow—up periods.
An additional study with a well—designed prospective
protocol for cases of regenerative atypical epithelium
determined by biopsy material is necessary.

In conclusion, the prevalence of regenerative atypi-
cal epithelium in biopsied specimens from endoscopy
screening was almost 1%, Furthermore, when gastric
regenerative atypical epithelium is seen in endoscopic
biopsy material, subsequent endoscopy with biopsies
is highly recommended, because the rate of dysplasia
in those cases in this study was 3.7% at subsequent
biopsy and the risk of dysplasia increased with age,

particularly in old age.
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Pneumatosis Cystoides Coli Treated with
Antibiotics and Probiotics
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I— Abstract J

Pneumatosis cystoides coli (PCC) is a rare condition characterized by the presence of gas-filled cysts in the
colonic wall. While often benign, PCC can present with distressing symptoms such as chronic diarrhea and
abdominal discomfort. We report a case of a 35-year-old male presenting with a two-year history of chronic
diarrhea (Bristol Stool Scale 6) and increased bowel frequency. Diagnosis was confirmed via colonoscopy and
computed tomography. Based on the bacterial hypothesis of PCC pathogenesis, which implicates gas-producing
gut flora, the patient was treated with a two-week course of rifaximin followed by long-term probiotic
maintenance. Clinical symptoms improved significantly within one month, with bowel frequency normalizing
to pre-morbid levels. Serial abdominal radiographs confirmed the gradual resolution of the pneumatosis over
two years, correlating with the sustained clinical remission. This case suggests that targeting gut dysbiosis with
rifaximin and probiotics is an effective and safe conservative treatment strategy for symptomatic PCC.
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Introduction

Pneumatosis cystoides coli (PCC) is a rare gas-
trointestinal entity characterized by multiple gas—
filled cysts within the submucosa or subserosa of
the colon,!2 The etiology of PCC remains debated,
with two primary hypotheses: the mechanical and
bacterial theories,3 The mechanical theory suggests
that elevated intraluminal pressure forces gas into the
bowel wall. Alternatively, the bacterial theory pro-
poses that gas—producing bacteria invade the colonic
wall through increased mucosal permeability, leading
to excessive gas production.# Consequently, antibi-
otic therapy has been proposed to target the under-
lying pathogenesis. While metronidazole is classically
used, its systemic side effects limit long—term use,
Rifaximin, a non—absorbable antibiotic, offers a
targeted approach with a favorable safety profile 3
We report a case of symptomatic PCC that was suc-
cessfully treated with a combination of rifaximin and
probiotics, resulting in complete clinical and endo-

scopic resolution,

Case Report

A 35-—year—old male presented with a two—year

history of chronic diarrhea and urinary frequency.
The patient reported a bowel frequency of 6 to 10
times per day with watery stools, classified as Bristol
Stool Scale (BSS) type 6. He had no significant past
medical history other than fatty liver. Physical ex-
amination revealed mild tenderness in the left lower
quadrant, Initial laboratory findings were within
normal limits, Colonoscopy revealed multiple polyp-
oid, air—filled cystic lesions ranging from 5 to 30 mm
in size, distributed from the hepatic flexure to the
mid ascending colon(Fig. 1A, 1B). These cysts col-
lapsed upon biopsy puncture, Abdominal computed
tomography (CT) confirmed the diagnosis, showing
multiple mural air—filled cystic lesions along the as-
cending and proximal transverse colon (Fig. 2A).
Based on the bacterial hypothesis, the patient was
treated with oral rifaximin 400 mg twice daily for 14
days. Concurrently, a probiotic regimen containing
Saccharomyces boulardii and Lactobacillus species
was initiated and continued for maintenance, The pa-
tient responded rapidly to the treatment. Within one
month, bowel frequency decreased significantly to
3—4 times per day. After three months, bowel move-
ments became regular, occurring twice daily with

stools showing improved consistency (BSS type 4-5).

Figure. 1. Endoscopic findings. (A, B) At diagnosis, multiple tumorous air—filled cysts were observed around the hepatic flexure to
mid ascending colon. The cysts deflated upon biopsy puncture. (C) Follow—up colonoscopy at 2 years showed the disappearance of

cysts with whitish scar—like mucosal changes.
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To confirm the resolution of the cysts, serial simple
abdominal radiographs were obtained starting from
the time of diagnosis. The initial radiograph showed
extensive pneumatosis in the right colon(Fig. 2B).
While symptomatic relief was immediate, radiolog-
ical improvement progressed gradually. Follow—up
imaging at approximately 2 and 4 months revealed a
slight reduction in gas volume, but the pneumatosis
remained visible(Fig. 2C, 2D). Significant radio-
logical improvement was observed at the 9—month
follow—up, with a marked reduction in the extent of
the cysts(Fig. 2E). Complete radiological resolution
was confirmed at the two—vyear follow—up (Fig. 2F).

A follow—up colonoscopy performed at this time

confirmed the complete disappearance of the cysts,
leaving only whitish scar—like mucosal changes (Fig.

1C).

Discussion

This case highlights the efficacy of rifaximin and
probiotics as a primary treatment for symptomatic
PCC. The bacterial theory suggests that PCC results
from excessive gas production by dysbiotic micro-
biota, such as Clostridium species or E, coli, which
enter the bowel wall 4 Traditional conservative man-
agement often involves hyperbaric oxygen to wash
out nitrogen, but this does not address the root cause

of gas production,® Antibiotic therapy directly targets

Figure. 2. Radiological findings. (A) Initial abdominal CT showing multiple mural air—filled cystic lesions involving the ascending
and proximal transverse colon. (B) Initial simple abdominal radiograph showing extensive intramural gas in the right colon. (C)
Follow—up at 2 months showing persistent gas shadows. (D) Follow—up at 4 months showed a slight decrease in gas volume
compared to the initial study. (E) Follow—up at 9 months showed marked improvement, with most cysts resolved. (F) Follow—up at
2 years confirming complete radiological resolution,
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the presumptive bacterial etiology.

While metronidazole has been successful, rifaximin
is an attractive alternative due to its non—absorbable
nature, minimizing systemic adverse events while
maintaining high concentrations in the gut lumen,é
In our case, a short course of rifaximin provided rap-
id symptomatic control, Furthermore, the addition of
probiotics may be crucial for preventing recurrence,
Probiotics may work via competitive exclusion, in-
hibiting the recolonization of gas—producing patho-
gens and restoring a healthy balance of the colonic
microbiota, The patient’s sustained remission over
two years supports the utility of this maintenance
strategy,

It is also worth noting the temporal relationship
between symptoms and imaging. Symptoms resolved
rapidly with antibiotics, but trapped gas in the cysts
absorbed much more slowly, as shown by serial
radiographs. This suggests that clinical response
should be the primary guide for treatment efficacy,
while radiological resolution serves as a confirma-
tory endpoint, However, we must also consider the
possibility that the patient's symptoms were driven
by concomitant irritable bowel syndrome (IBS) with
small intestinal bacterial overgrowth (SIBO). Since

rifaximin is an established treatment for SIBO in
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IBS, the rapid symptomatic relief could be attribut-
ed to improvements in dysbiosis rather than to the
direct resolution of PCC.7 In this scenario, clinical
improvement and the radiological disappearance of
PCC might be independent events,

In conclusion, the combination of rifaximin and
probiotics is a safe and effective therapeutic option
for symptomatic PCC, addressing the underlying

dysbiosis and providing long—term remission.
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