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Microflora of upper gastrointestinal tract in gastric cancer patients

Dongwoo Kang', Jong Won Kim? Seung Ho Choi®

'Department of Surgery, “Division of Gastrointestinal Surgery, Department of Surgery, Gangnam Severance Hospital, Yonsei University College of
Medicine, Seoul, Korea

Purpose: This study was aimed to identify bacteria what might contaminate peritoneal cavity during gastric cancer surgery and to find the
relating factors with the distribution of the bacteria.

Methods: From January 2011 to June 2013, in 91 consecutive patients who underwent open gastrectomy or laparoscopic gastrectomy with
extracorporeal anastomosis. Intraluminal contents of esophagus (E-sample, n=40), stomach (S-sample, n=38), or duodenum (D-sample,
n=23) were cultured for evaluating species of microflora.

Results: Alpha streptococcus was the most common flora of the three organs (62.5% in esophagus, 31.6% in stomach, 47.8% in duodenum).
Gram positive bacteria (G(+)) were colonized in 92.5% of E-samples, 73.7% of S-samples, and 69.6% of D-samples. The colonization rate of
G(+) was significantly higher in esophagus than in stomach or duodenum. That was also significantly higher in patients with preoperatively
proton pump inhibitor (PPI) medication than in patients without preoperatively PPl medication. Gram negative bacteria (G(-)) were colonized
in 47.5% of esophagus, 44.7% of stomach and 43.5% of duodenum. The distribution of G(-) was no significantly related with the sample site
or PPl medication. Anaerobe or fungus was not commonly colonized in upper gastrointestinal tract (anaerobe/fungus: 0%/10.0% in esopha-
gus, 7.9%/13.2% in stomach, 4.3%j4.3% in duodenum).

Conclusion: We should pay special attention during operation to prevent spillage from esophagus in total gastrectomy or proximal gastrec-
tomy cases or preoperative PPl medication given patients.
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Fig. 1. Taking an esophageal content swab using transport media
tip from esophageal lumen after division of esophagus during total
gastrectomy.
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Table 1. Clinicopathologic characteristics of patients

Characteristic n=91
Age (yr) 59.49 + 13.31
Sex
Male 56 (61.5)
Female 35(38.5)
Chronic atrophic gastritis
No 49 (57.0)
Yes 37 (43.0)
Preoperative PPl medication
No 73(80.2)
Yes 18(19.8)
Operation method
Open 73 (80.2)
Laparoscopy 18 (19.8)
Extent of gastrectomy
Distal gastrectomy 44 (48.4)
Proximal gastrectomy 3(3.3)
Total gastrectomy 39 (42.9)
Pylorus preserving gastrectomy 5(5.5)
T stage (7th)
T 25(27.5)
T2 11(12.1)
T3 24 (26.4)
T4a 28(30.8)
T4b 3(3.3)
N stage (7th)
NO 43 (47.3)
N1 12(13.2)
N2 15(16.5)
N3 16(17.6)
Nx 5(55)
TNM (7th)
| 8(28.8)
[ 25 (26.5)
Il 8 (28.8)
\Y 0(11.0)

Values are presented as mean + standard deviation or number (%).
PPI, proton pump inhibitor; TNM, tumor node and metastasis.
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Rk A=, 9 Aol A% AA| BT 2ol 7P w2 R
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o] 71 E5HA| vl = 5= A TH(Table 2).
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Table 2. Cultured bacteria species according to culture site

Variable Esophagus (n=40) Stomach (nh=38) Duodenum (n=23)

Gram (+)  a-Streptococcus 5(62.5) a-Streptococcus 12(31.6) a-Streptococcus 11 (47.8)
Streptococcus mitis 7(17.5) Streptococcus mitis 6(15.8) Staphylococcus, coag. (<) 2(8.7)
Staphylococcus, coag. (<) 4(10) Diphtheroids 4(10.5) Streptococcus sanguinis 1(4.3)
Staphylococcus aureus 3(7.5) Staphylococcus, coag. (<) 2 (5.3) Streptococcus pneumoniae 1(4.3)
Streptococcus, B-haem. Group B 2 (5.0) Enterococcus faecalis 1(2.6) Enterococcus avium 1(4.3)
Streptococcus parasanguinis 1(2.5) Enterococcus faecium 1(2.6) Enterococcus faecalis 1(4.3)
Streptococcus salivarius 1(2.5) Enterococcus hirae 1(2.6) Enterococcus faecium 1(4.3)
Enterococcus faecium 1(2.5) Lactococcus garvieae 1(2.6) Diphtheroids 1(4.3)
Enterococcus faecalis 1(2.5) Rothia sp. 1(2.6)

Streptococcus constellatus 1(2.6)
Streptococcus parasanguinis 1(2.6)
Streptococcus pneumoniae 1(2.6)
Streptococcus, B-haem. Group B 1 (2.6)
Streptococcus anginosus 1(2.6)

Gram (<) Nonpathogenic Neisseria 6 (15.0) K. pneumoniae ss. Pneumoniae 9 (23.7) E. coli 4(17.4)
K. pneumoniae ss. Pneumoniae 4 (10.0) E coli 4(10.5) Neiseria sicca 2(8.7)
Neiseria sicca 3(7.5) Enterobacter aerogenes 3(7.9) K. pneumoniae ss. Pneumoniae 2 (8.7)
Neisseria sp. 2 (5) Neiseria sicca 2 (5.3) Citrobacter freundii 2(8.7)
Acinetobacter baumani 1(2.5) Nonpathogenic Neisseria 1(2.6) Enterobacter aerogenes 1(4.3)
E. coli 1(2.5) Proteus mirabilis 1(2.6) Nonpathogenic Neisseria 1(4.3)
Enterobacter aerogenes 1(2.5) Serratia marcescens 1(2.6) Serratia marcescens 1(4.3)
K. pneumoniae ss. Ozaenae 1(2.5) Hafnia alvei 1(43)
Pseudomonas aeruginosa 1(2.5)

Serratia marcescens 1(2.5)
Stenotrophomonas maltophilia 1 (2.5)
Anaerobes Actinomyces meyeri 1(2.6) Bacteroides fragilis 1(43)
Clostridium perfringens 1(2.6)
Gemella morbillorum 1(2.6)

Fungus Candida albicans 3(7.5) Candida sp. 3(7.9) Not Candida sp. 1(4.3)

Not Candida sp. 1(2.5) Candida albicans 1(2.6)
Not Candida sp. 1(2.6)

Values are presented as number (%).
coag. (-), coagulase negative; B-haem, B-haemolytic; K. pneumoniae, Klebsiella pneumonia; ss, species; sp, species; E. coli, Escherichia coli.
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Table 3. Comparision of culture positive rate and quantity of cultured bacteria according to sampling site

. Esophagus P-value Stomach P-value Duodenum P-value P-value
Variable No. (%) Evs. S No. (%) Svs.D No. (%) Evs.D E-S-D
Gram (+)

Negative 3(7.5) 0.026 10 (26.3) 0.728 7(30.4) 0016 0.039
Positive 37(92.5) 28 (73.7) 16 (69.6)
None 3(79) 0.007 10 (26.3) 0.684 7(304) 0.004 0.004
Broth only 1(2.6) 3(7.9) 1(4.3)
Few 2(5.3) 5(13.2) 2(8.7)
Some 3(7.9) 0 5(21.7)
Many 29 (76.3) 20 (52.6) 8 (34.8)
Gram (-)
Negative 21(52.5) 0.807 21(55.3) 0924 13 (56.5) 0.758 0.746
Positive 19 (47.5) 17 (44.7) 10 (43.5)
None 21(52.5) 0949 21 (55.3) 0.963 13 (56.5) 0919 0917
Broth only 0 0 0
Few 6(15.0) 3(79) 2(87)
Some 3(7.5) 5(132) 2(8.7)
Many 10 (25.0) 9(23.7) 6(26.1)
Anaerobe
Negative 40 (100.0) 0.1m 35(92.1) >0.999 22 (95.7) 0.365 0.271
Positive 0 3(79) 1(4.3)
None 40 (100.0) 0.074 35(92.1) 0.643 22(95.7) 0.365 0.256
Some 0 1(2.6) 0
Many 0 2(53) 1(43)
Fungus
Negative 36 (90.0) 0.734 33 (86.8) 0.395 22 (95.7) 0.644 0.572
Positive 4(10.0) 5(13.2) 1(4.3)
None 36 (90.0) 0934 33 (86.8) 0.737 22 (95.7) 0.714 0.708
Broth only 0 1(2.6) 0
Few 2(50) 4(10.5) 0
Some 2(5.0) 0 0
Many 0 0 1(4.3)
E, esophagus; S, stomach; D, duodenum.
E4TW AT Aot Aol & ATk & = QUAITH12-15]. Ao A Al HA| F 87% A o] FHHUNL, oA =
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AR L2 52 A Y §-E0] Y= S04 AL 4 k=
Holtk. ¥hd ol= e Foll AL EH 2 FHE 29 R 7Hs
o) Q)= 7S At 2wk et 2= 9) 7] wEof Z+ 2 .9j o] AR FH
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AF RS A7 2ol HA 2 E 7Fs Aol S AL E A
ZHel & o AT 2 A7 = AR S Eele A A Eo A=
Streptococcus, Staphylococcus, Neisseria, Klebsiella, 1211 $]o] A
= Streptococcus, E.coli, Neisseria, 18] 1 A 0| XA A= Strepto-
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Table 4. Comparision of culture positive rate and quantity of cultured bacteria according to preoperative PPl medication or Chronic atrophic
gastritis in Stomach and Duodenum specimens (n=61)

. Preoperative PPl medication Chronic atrophic gastritis
Variable P-value P-value
No (n=50) Yes (n=11) No (n=32) Yes (n=26)
Gram (+)
Negative 17 (34.0) 0 0.023 10(31.3) 6(23.1) 0.489
Postive 33(66.0) 11 (100.0) 22 (68.8) 20(76.9)
None 17 (34.0) 0 0.023 10(31.3) 6(23.1) 0.949
Broth only 4(8.0) 0 2 (6.3) 2(7.7)
Few 5(10.0) 2(18.2) 2(6.3) 5(19.2)
Some 3(6.0) 2(18.2) 2 (6.3) 3(11.5)
Many 21 (42.0) 7(63.6) 16 (50.0) 10 (38.5)
Gram (-)
Negative 30 (60.0) 4(36.4) 0.153 19 (59.4) 14 (53.8) 0.672
Postive 20 (40.0) 7 (63.6) 13 (40.6) 12 (46.2)
None 30 (60.0) 4(36.4) 0.214 19 (59.4) 14 (53.8) 0.725
Few 3(6.0) 2(18.2) 2(6.3) 3(11.5)
Some 6(12.0) 1(9.1) 4(12.5) 2(7.7)
Many 11 (22.0) 4(36.4) 7(21.9) 7(269)
Anaerobe
Negative 46(92.0) 11 (100.0) >0999 29 (90.6) 25(96.2) 0.620
Postive 4(8.0) 0 3(9.4) 1(3.8)
None 46(92.0) 11 (100.0) 0339 29 (90.6) 25(96.2) 0.456
Some 1(2.0) 0 1(3.1) 0
Many 3(6.0) 0 2(6.3) 1(3.8)
Fungus
Negative 45 (90.0) 10 (90.9) >0.999 29 (90.6) 23(88.5) >0.999
Postive 5(10.0) 1(9.1) 3(9.4) 3(11.5)
None 45 (90.0) 10 (90.9) 0.872 29 (90.6) 23(88.5) 0.670
Broth only 1(2.0) 0 0 1(3.8)
Few 3(6.0) 1(9.1) 3(9.4) 1(3.8)
Many 1(20) 0 0 1(3.8)

Values are presented as number (%).
PPI, proton pump inhibitor.

Table 5. Intraoperative luminal culture and postoperative culture in complication cases (n=4)

Intraoperative culture Postoperative culture

Case Culture site Cultured species Complication Culture site Cultured species

1 Stomach Enterococcus avium Superficial SSI Wound Enterococcus avium
Citrobacter freundii Enterobacter aerogenes
Hafnia alvei
Bacteroides fragilis

2 Stomach a-Streptococcus Superficial SSI Wound Streptococcus pneumoniae

Esophagus Streptococcus mitis E-J leakage Intraperitoneal drain y-Streptococcus

Neisseria sicca

4 Esophagus a-Streptococcus E-J leakage Intraperitoneal drain Staphylococcus aureus
Streptococcus, B-haem. Proteus mirabilis

Group B Neisseria sp.
Staphylococcus aureus

SSI, surgical site infection; B-haem, B-haemolytic; sp, species.
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Streptococcus, Lactobacillus, Staphylococcusw-0] +2 53 += A
S Z B g|o] grh16-18].

2+ 712 o] TR E = A= E v A= Aok Aol A%
2 Ao 7} Yo, Aol A= iUt A o] Aol vl sl B o]
SAREHEAS E o U o= AF ol AT LB = Ao
gon, a3 Tolu 7|4t Aol s 2ol & HolA| ¢bst
- Ol= A Gk o Ao A Y& o] U H& AFE
st Aoz A E, E5] I o] FE FFSL=ALR
AYZHE TH(Table 3). PPI ARE- o Fhof] wh-2 o vioF AL 2 i}] 2}o]
£ A% Aol A = PPIE ARE-SE Zoll A v Aol Aol A 1
g atol FolulstA o wol AEE U o] E3F oA Aot
e 91¢) ThEY A% AZHEITh Rosen F(19]0] 2720] oft
MR R BE A3 - Yol A Staphylococcus, Streptococcus,
Rothia 5 T84 0] §-24m1517) 7] HARE AL 24 51
11, Neisseria, Prevotella 5 1324 #-L §-2Jujst x}o] & Ho|X
oo e Musgd), B AT Az fARHE T B 4 92
t}. William [20)3} William3}+ McColl [21]-& PPIE ARE-8}o] 9] 9] AF
L7} SobAH AT S S oA A 4= Sl wto] S7tekH, o
o] Bp5-2) o] TAY Tkl 511 2.1, Donowitz 5(22] PPIE £-8-5}
A 7137 Holl thet A 7ol Zasto] A d =757 oL 8t
Pl

e ASA A A D2 HE A Aol Alo], A7HH S A g
SO 2 Qlsto] 9 e n Al AE5 o2 A HYA| 2 75
= QolHE= A8, A A HHoez & dHA itk
[23.24] RIS A H S B¢ PR uIZE g ashe Al o
A =T, it 287 A EE A A Y] skt e
Aolghs 7Py sto] A8 Heto TS a9 # 9 FF
U b= o)t Afo| & HolA] ¢hgtth T o] = 2 A7
FA AFZ HARIE |, T ASAH A E o 55 & Aol A3
UH WA B S A Esto] B 37| wiizol 2k Azt h
WA eAtol wet 7] o] th=2 3L R 1S4 A9 Y A=t o E
AEol kg E = 7 2oz 4 Hr

& 3 4G A7 YR FolA & Fofl Al AT <l
&AM s T AR BAE GRS e gl ER e
A4 S 290l BT e F AT el g AR Qe o]
ZFE = A2 e T ATEHE BB Aol e
o F8 addS AR L st 2 2 B e e
SR ol pe Fo= Fdo| A E | L & AT 2 ARG
St A G2 AT 7 75/ o Atk Aol Al
& T Ao g FARRE HHE o] U 7 Aol wom, 2
Aol A =27 F 1 oA = DA A = e #t A E A
ek 4= Q) i TH(Table 5).

2 AF=3FY TR e dd sE AR A s A=A
FA A o 2 AlgskR] FataL, 7] o AA S TR
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At e 4 ARIZFA R HolA s 5 o Hil g HAR
& 5 o Wi HAH| L Aato] 2 &Jn|E F7)7F o Hrke A& of

o
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>
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