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Table 1 Causative disease and abdominal trauma
for gauze packing and surgical procedure for gas-
trointestinal organs in addition to packing

Disease 2 cases
Intestinal necrosis/perforation  colectomy (1)

Cholecyctitis (leukemia) resection (1)

Trauma 22 cases (13 blunt and 9 penetrating trauma)
Liver resection (1), suture (4)
Gall bladder suture (1)

Spleen resection (4)

Pancreas suture (4)

Stomach suture (2)

Duodenum suture (1)

Small intestine suture (1)

Colon resection (2), suture (2)
Mesenterium suture (2)
Retroperitoneum suture (5)

Table 2 Detected bacteria in bacterial culture
of removed gauze

With GIP

Enterobacter Cloacae

Without GIP
Enterococcus Faecalis
Enterococcus Faecalis Enterococcus Fecium
Enterococcus Avium Bacillus Cereus

Enterobacter Amnigenus  Stenotrophomons Maltophilia
Bacillus Cereus MRSE

Citrobacter Freund

MRSA, MRSE

Klebsiella Pneumoniae

DC OfEFAM & LTH—PEEFEEEZITV,
HPM T —Y¥EBRELAEMNZNGEL, B
BWEETo72. H—YRBERMEBRETN—¥YD
B iR, BREEIHE, IS —Er60
MR X 2 BUMAESE O A T E OBRZ A L
7z, W FARE AL RIG 238 © 72 0 FAlrike LS
HALE 21865 L 7R, HALE YRR %17 - 7256
% gastrointestinal perforation (LT, GIP) #i,
INSD Lo 7EREIEGIP FlE LT, MRwE:
FRRICOVTHZE DI ST - 7.

MEHLEE, SFHEO LRI —RE, E5%E0
W3 Fisher @ EHEMERE R L TIT WV, R
5% LFE2AREE Lz %28, MomE, Ed
EWeb T [ =¥ XU 7] 2F—J—-Fk
L, 1983 4E~2007 4E O fiFH TV, A — B E R
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Table 3 Postoperative infectious complication

Positive bacterial culture in packed gauze 12
Infectious complication 11
Intraperitoneal 7

Contamination of the drain 6
Wound rupture 2

due to bacteria presented in packed gauze
Intraperitoneal infectious complication 4
Contamination of the drain 4

Negative bacterial culture in packed gauze 12
Infectious complication 5
Intraperitoneal 3

Cholecyctitis 1
Contamination of the drain 2

(including anastomotic leakage from duodenum)

MR R EIHEDRROD Bt L, &
NHOGIHAbZBE L L.
B R

SR 24 BIOFIHAEHL 440 7%, BEEHIME 22
Bl (zemAME 12 10, BR&AME 160, a0 1610,
A1 8 #), KEMRFA B BIEE AR % 161, B
MEORHFER L FIC T —EEEHEI TN
(Table 1). &B1TH — R E LM H %28 U Chik
#) % A L 72 (cefazolin 13 B, cefmetazole 5 1,
imipenem 5 %, cefotiam 1 #1). #rrh & (3PS
2,604g, ARIHT A S A7 H o By LK R 1 AR BRI I A
161 HiA, SRS A 23 14.0 AL Tdh - 72
A — R E R L 19~146 KFR], “FI9 649 BEEC
Holz.

77— CRIHE A IRA A R AL, B IZ 26T
FahT, BRaemAtidBes, Btk s $12500% T,
B TIZ 77 AW S Bk b Ml S h
(Table 2). i 1 A H B EGME A BHE 2 PR3 L
72D1% 16 B (66.7%) TH -7z, Frgbptk 12 #lC
DIEGMEAPEREDEISIZ 11 $1(91.7%), MEREPY &g
X760 (583%), A —¥EFE o SN
W & 2 G037 61, B X 2 EPEMN RS
4BITDH o 72, FrEBEME 12 F1T 0BGt A DR b
FE 5060 (41.7%), MERERNIEGE 341 (25.0%) T
o 72 (Table 3). &Gt A PHEPEFER, PEPEN K
R ERIL, LD IR RIS CRMEOME IS
Holoh, MEMFNEEZE I L) -7 (Fig. 1).
PESE U 72 &S M A BRE 1 2 B CHATE ISR L
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Fig. 1 Relation between bacterial culture of
packed gauze and the rate of infectious complica-
tions within 1 month after the planned re-opera-
tion in damage control ; N.S. means statistically no
difference

Infectious complication (within 1
Positive (n=12)
Negative (n=12)

nonth)

Intraperitoneal col
Positive (n=12)
Negative (n=12)

(withip 1 month)
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Fig. 2 Relation between duration of packing and
bacterial culture of packed gauze ; each column
means each case, dark one means positive case in
bacterial culture of packed gauze and light col-
umn means negative case
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(P=0.043, Fig.3). 7 —YEERN Z & ORE#ER
ML, 36, 48, 72, 96 R TXEIA &, 36~96
R F Tl 3IE—E T, 36 BRI R Tl
KA, 97 FERILL ECEE DM & 72 - 72 (Fig. 4).
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Fig. 3 Duration of packing in positive and nega-
tive cases in bacterial culture of packed gauze :
mean +S.E. and P value in student t-test
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Fig. 4 The rate of positive cases in bacterial cul-
ture of packed gauze in each interval for packing
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SR R Do 7. T B X O R I ER
i & OBBRTS, 16 HALLL o 10 #id 5 #1
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Fig. 5 Relation between gastrointestinal perfora-
tion (GIP) in the first damage control surgery and
the rate of positive cases in bacterial culture of
packed gauze ; N.S. means statistically no differ-

ence
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Fig. 6 Relation between duration of packing and
bacterial culture of packed gauze with and with-
out gastrointestinal perforation (GIP) in the first
damage control surgery;each column means each
case, dark one means positive case in bacterial cul-
ture of packed gauze and light column means
negative case

With GIP
(n=10)

Without GIP
(n=14)

Culture positive
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Packed Gauze Infection in Damage Control for Uncontrollable Massive Rapid Hemorrhage
during Abdominal Surgery and Packing Duration

Yoshihiro Moriwaki, Mitsugi Sugiyvama, Takayuki Kosuge and Noriyuki Suzuki
Critical Care and Emergency Center, Yokohama City University Medical Center

Background and Objectives : Patients with massive rapid hemorrhage coagulpathic disease easily fall into le-
thal triad (acidosis, hypothermia and coagulopathy). In these condition damage control (DC) should be
adopted, in which strategy we manage multiple bleeding with gauze packing and then control metabolic ca-
tastrophe in ICU. Although longer duration of gauze packing is more favorable for hemostasis, packed gauze
may be contaminated during the long packing. The aim of this observational study is to clarify the safety and
limit of gauze packing. Methods : Twenty-four gastrointestinal and abdominal surgical cases with intraperito-
neal hemorrhage and shock were enrolled, who underwent gauze packing as damage control surgery and de-
packing in the planed reoperation. We examined the relationship between bacterial culture of the removed
gauze and the duration of packing. Results : Mean duration of gauze packing is 64.9 hours. All cases pre-
sented negative in bacterial smear and 50.0% positive in bacterial culture. Sixteen cases presented infectious
complication and in 10 presented intraperitoneal infection. The rate of infectious complication and intraperito-
neal infection within 1 month after the surgery tend to be higher and duration of packed gauze was longer in
cases who presented positive bacterial culture in packed gauze (P=0.043). The positive rate of bacterial cul-
ture in cases in whom the duration of gauze packing was between 36 and 96 hours showed no change, and
that within 36 hours tended to be lower and that over 96 hours tended to be higher. The positive rate in 15
cases in whom the duration was between 36 and 96 hours and 5 cases over 96 hours were 46.7% and 80.0%,
respectively, the latter of which tended to be higher (P=0.053). The positive rate in 17 cases in whom the du-
ration was between 36 and 120 hours and 3 cases over 120 hours were 47.1% and 100.0%, respectively, the
latter of which was higher (P=0.009). The rate of positive bacterial culture tended to be higher in cases in
whom gastrointestinal disruption was seen in the first surgery. Conclusions : Under uncontrollable rapid and
massive hemorrhage during surgery, we are forced to perform gauze packing as the primary surgical hemo-
static procedure in damage control. We should remove the gauze in order to complete hemostasis and to avoid
infection of gauze left in the peritoneal cavity from 96 to 120 hours.
Key words : uncontrolled hemorrhagic shock, gauze packing, gauze infection, gastrointestinal-abdominal sur-
gery, gastrointestinal-abdominal trauma
(Jpn J Gastroenterol Surg 42 : 1652—1657, 2009)
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