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Clinical Study of Multiple Intestinal Ulcerations and Perforations
Caused by Methicillin-Resistant Staphylococcus aureus in Infants

Seok Joo Han, M.D., Poong Man Jung, M.D.", Jai-Eok Kim, M.D.T, Jeong Hong, M.D.F
Hoguen Kim, M.D.f, Inwha Seong, M.D. " and Eui Ho Hwang, M.D.

Department of Pediatric Surgery and Pathologyj, College of Medicine, Yonsei University,
Pediatric Surgery Service', College of Medicine, Hanyang University,
Department of Pediatric SurgeryT, Sowha Children Hospital,

Department of Surgeryi', College of Medicine, Ajou University and
Department of Microbiology ", College of Medicine, Korea University, Seoul, Korea

Purpose : In recent years, the authors experienced a distinctive clinical entity of multiple intesti-
nal ulcerations and perforations in infants. The purpose of this study was to describe the clinical
characteristics of this entity, examine th possible pathogenesis and the effective treatment.
Methods : Seven infants underwent abdominal exploration under suspicion of surgical abdomen
and were noted to have multiple intestinal ulcerations and perforations without evidence of
necrotizing enterocolitis by the members of the Korean Association of Pediatric Surgeons. The
clinical courses, operative findings, bacterial cultures, pathologic findings, treatment and prognosis
of these seven cases were evaluated retrospectively.

Results : The characteristics of this entity are as follows: The initial presenting symptoms were
all different. Despite conservative treatment with a broad spectrum of antibiotics, diarrhea and
abdominal distention developed and progressively grew worse. At laparotomy, all patients exhi-
bited numerous typical transverse linear ulcerative lesions with pin-point perforations scattered
mainly in the small bowel. Histologic evaluations of the resected specimens revealed mucosal
ulcerations with neutrophil infiltration, submucosal microabscesses and colonies of gram-positive
cocci. Methicillin-resistant Staphylococcus aureus(MRSA) was the predominant organism cultured
from the body fluid. Only two cases, the completely-resected one and the one immediately treated
with vancomycin after operation, survived.

Conclusion : We think this distinct clinical entity exhibiting multiple intestinal ulcerations and
perforations is caused by MRSA occurring in infants. It has a high mortality because it is very
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difficult to diagnosis in young infants before laparotomy. Vancomycin is highly effective in treat-
perforation, Vancomycin

ing MRSA, so we think the early diagnosis of this entity can make the treatment successful. (J

Korean Pediatr Soc 1999;42:77-87)
Key Words : Methicillin-resistant Staphylococcus aureus(MRSA), Intestinal ulceration, Intestinal
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Table 1. Clinical Summary of Multiple Intestinal Ulcerations and Perforations in Infants

Case Clinical Diagnosis Bacterial Involved Surgery Outcome
(Age/sex)  features on admission culture bowel
1.(40d/m)  fever, CMV hepatitis s(=), b(-), small oversewing died
jaundice, p(Sa/Ec/Pa), intestine of ulcers
diarrhea u(Sa)
2.(45d/1) diarrhea, NEC s(=), b(-), small oversewing died
abdominal p(Sa/Ef), intestine of ulcers
distension be(Sa/Ef/Sm),
t(Sa/Ef/Sm)
3.(51d/m)  jaundice, CMV hepatitis s(=), b(-), small complete survived
abdominal p(Sa/Ec) intestine resection
distension,
malnutrition
4.(39d/m)  vomiting, enteritis, s(Sa), b(Sa), small incomplete died
hematochezia, sepsis u(-) intestine resection
abdominal
distension
5.( 3d/f) abdominal choledochal s(=),b(-), small incomplete died
distention cyst p(Sa/Pa/Ec), and large resection
after operation sy(Sa), u(-) intestine
of choledochal
cyst
6.(46d/m)  diarrhea, chronic b(-), s(-), small oversewing died
vomiting, diarrhea, p(Fi/Enc/Sa), intestine of ulcers
abdominal sepsis, g(Ec)
distension malnutrition
7.(55d/m)  vomiting, small bowel b(-), s(-), small open and survived
diarrhea, stenosis u(-), p(-), intestine closure
fever, g(Ca)
abdominal
distension

Abbreviated words

Specimen for bacterial culture; s:stool, b:blood, p:peritoneal fluid, u:urine, bc:bowel content, t:hbowel

tissue, sy : synovial fluid, g : gastric juice.

Result of bacterial culture; (Sa) : Staphylococcus aureus, (Ec): Escherichia coli, (Pa): Pseudomonas aeruginosa,
(Ef) : Enterococcus faecium, (Sm) : Stenotrophomonas(x) maltophia, (Fi): Flavobacterium indologenes,
(Enc) : Enterobacter cloacae, (Ca): Candida albicans, (—) no growth
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Fig. 1. The graph shows the different kinds of antibiotic regimens which were administered before operation
in each case.
Abbreviation : unknown(unknown regimen because it was administered at other hospitals), amp+amg
(ampicillin and aminoglycoside), una+amg(unasyn and aminoglycoside), cepha-+amg(cephalosporins and
aminoglycoside).

Fig. 2. An intraoperative photograph of case show- Fig. 3. A close-up photograph of mucosal surface
ing multiple transverse linear lesions(small showing multiple transverse elliptical ulcers
arrows) scattered in the normal-appearing along mucosal folds.

small bowel and one pin-point perforation
(large arrow).

Ak 7 REPFS BE 2% PRI URE

ARESE A97E 30elgem(Fe 1) b @A g 3 ARAES O At gadislen] S 3%

g Aost 79 (ZY 2, ZFd 5 #W 167U+ A 2 dA Rxsta glol Wl oA

EAe] FAAZ} Tl H AT AAZE Bbssant ALY Fe R oY

TS AEZ gor Ay on WAFo] Hojgl

6. w& 2d AT} W AFES FEEAF A ABHAE B3

oG 27E o 1-3mm= HWe e 58 thFig. 2). A% BRI ws 5AHon HurE

Agstae wF pgelwr BExstu o Fd 5 I @AY AN Fe gAgolgon ALY AWt
EOFE pgel BEsa Rk Wgel wEstw 9 olo] AU wad AYade BATHFig. 3).



A42A A13 1999 83

2ol

%
4
RT
i

Ki

-
It

op

Tl

kel
pad

T A

of o

18 29 7dF 62ldA B4 o, g

)

g

=

obaky

N
T
o

"
T

%
A
iy

°
K

)

(e

Njo

o
BR

1o

&

il

FEA

o] ghojo A=

oy

g 7

- =
= ©

o}

= &

or

w0

3 28l M=

9
Fite] Aol

w5} 2

PR =

(submucosal microabscess)®]

W

L= 9 th(Fig. 5).

k=

1.._A|O

ol

g 7
ow
=

=

@ 3
ote] 7

]

o] gkd A==
A
SA7F 9
in
A= Oo

OR
A4}

€

al

Fol 71% 9 B& AMEES By
B

o]

ol
ol

p

78% 57 AME

(e}

ok
-

5
3

ok

developing mucosal ulcer(arrows)(H&E, ori-

showing one submucosal abscess(A) and a
ginal magnification x40).

Fig. 4. A low-power view of a histologic section

)

&z
Mol

7}
Ea
4

ATl A

= Loty 9
A R |

p

T

o

A
AL T7E 1994 o]

3 WA B A7

Az ol

=13
=

1987 o] A7

p
T

TS Aot gty AFA
=1 5=

ki3

]
]

RS

3]
3, 4)
;’o:_].o
19870 Hx= Fd 39

foH

ok
o

o];(]

=

original

in the ulcer(H&E,

magnification *200).

Fig. 5. A colony of gram—positive cocci(arrow)
was detected




196138 Ry

o]

A

AZE Mz AZIAY 2 A

=

PEEEE

=il
kel Ss

A g
o

7

o
T

=

Aol gt}

L
L

Al
7}
A o

=

i

kel
pid

o))

wK
)

o
3

she

B
=

U2 %) 3714 dolupA )

S

L
L

Al

&}

ks

]

[e]

A= Helth o=

N

No
i
T

BAE Agshe A9 BT 7130

o

9 3
ot

H
=
a2t Shigeta 57 98¢ FrHO Ex s}

—
[S]

Aol
2l

=

=

L

L

= ek

A 19

=

Eu
il

go] ¥
AetA

ook, wehA B Ao el wiE]

p
L

Repz HE

ol A vl A A

behe 5

TF

Ho

ol
v

B
B
<
o

=

Nlo
o))

h
o

ks

_?4

L

L

#loll 4]

=

ATl 3

=

by, ey

S

2

Rkl
=

[e]

=

ol A vl

Jo

A4

ato] vl

s
]

A
=

0

=
A A T

L

o 7|3

sl Al vancomycin

94
A%k oRebA

)

g}

0

oF

X

]

9]

Al 2=

-

29) o

t}. Gruber &

sH 7= Al

L
L

Q74

s

3

A 7F

=

[S)

)

=

4 gaate] BAl o

o

-

o] #AUdF toxic shock syndrome

A

T

Eal

19484

171 A1Zkek ol 1950

9} 1960l ®o] RuE YA

EX

o} ApEE7] A%

th7h 1983l

L

3},

% A

ol
3 Bl

o 3l

0

o] fAglolela Az
al

It

e

T3
o] A&

==

[¢]

)

5

Kramer

 FA7k Aa

b

NO

= 9l

gofol A
7] Aol A Ao zolsolA A

Bo

byt

3|

T
S

Uo

2|

P A vl

HrO. w7
T o
[¢)

=
=

=
1o} Saito B Awda=3e) wEl
S Ry

o

o Y%

o144

=
=

R

kel
pad

v g4

A}

H71 Al

S

?%.
FGS Al B3
EEICERES RIS

Basar A

o]

=

[¢

Scopetti

™

ki3

>
il
o

o

14
e,

=

FAA €

SRR

o)1=
AT

ol A

o F

Al 2}

B

A=A

3

A7t

=

o

=
=

wd

=

155

z

Al

AR

}

kel
r

il

A BaswA ole] o



85

1999

e

A429 A1

Zrofal

o|

Hhomz A

o

}——]1}\\:1

(o)
=<

o B AP =
™ =0 ! ﬂ._nzw.ow, .
7@?@ nolmmﬁ%%i%ma.m%é1l
p et @@hwﬁoﬂe_i;w;w%vw%q N
T T " oo g S e gy ITRE tiowu_wi o SO B B B L
EETTYE Rwae i s O S T e - &
o O T B %%mﬂ_go_:%%; = A aﬂ%@vg%}u%@ c
e z B = Mo g ﬂodlmmﬂﬂﬁmmwrmmmﬂuol ﬂlﬂ@ﬁ%%iﬁ%ﬁ% -
— X [ = o = = 4y X S ~ - &m — I — o
BT g o q_zwawwoﬂhg%wf%%@mgi LT e T e %
X omoE o KT B W AT 11ﬂﬂrmldrmmmﬂ%ﬁ%ﬂﬂﬁr@ﬂ] o3
B o mmog MR TS L SRR @P?l@??1ﬂ_s 7o
Ao e zqﬁ_w@a;u,o%mwgaio#gAﬂq o g e )
i ) ;o}oﬂu%izu&% T B Y LxﬂioT%%oL iy -
KTE TerTRga T PE < o n%10?23_,4&@@%};;A bt
= 5 X O S A ﬂ@b@m.m%ﬂ%ﬂ Bk D= o MW
CTO%ni?%f_volf_;aa?fmmii;% T 2 T AT o T
,%%wué%\%nnﬁiﬂm%@qZﬁEWﬂﬂse).ﬂET%WWMﬁ1%wﬂ@$ D
— = D =, 2l 8 o X L =
ogﬂ«.&@@_um,m_w%aaETan%%%%cmqm.gw o ﬂgwmﬁ.m a
PLE LWL Eue g zno\aqzeaa‘mmah_g_flbmfgk%mo%uAxy o 2
REIEETE S TS WE LT, B I R - S Tue P v
N TG R w 2R FD A CON - B
RO = o 11aloEnuﬂBv£a o 9% 5 < Drmu X ™ _ T s o
AeAqu#aéln:dm S X o o ﬂanﬂLdlﬂur TH Sy
H‘wﬁl\wﬂmﬂﬂmﬂﬂﬂowwvﬂﬂq mquWﬁe‘@llWMM Moﬁﬁoqw%mLtAﬁWATﬂcLﬂuVM o
= = o P E - 2 BT o W E Mo o N — o o= B =0
oM No X T o T o J%E}_swrmek g BT mﬂ%moﬂo - GO <
- CINACI I I N g KPR xR BT
XEoCeToﬁﬂﬂﬁﬂummWW]FMH.mﬂw_iHLW%WWMoulﬁaﬁWﬁiﬁw .__A._.
i B id o 5
e rie tx S Wy NG NN A g L) o
el nl M ETXTT ST PK h
G o — S N5 ,.‘mol_l]x,m_ﬁulu,uu] =
C R NEZTPEZe 0 sy TP T AT X
w o A w3 o T ﬂumn__oi_wfﬂiﬂﬂorardr X M OT O o RN R
]ELI&,O = = = z.Llr Xy o = i o I 0 07_|7~|Z~|.Ll =
R s uw:,.ﬁogtﬂ@ﬂﬁ%ﬂﬂﬁﬁo%%?ﬁﬂn&@éwﬁg%%W%@H@%
—) i —_— \oJ X o
= o X oy o wf&Qﬂﬂoﬂ@%%“dﬁﬁﬂﬂ%%E%%.@%mﬂrﬂ%m EET.QMMEEAEAT
jﬂ,UI.me7,o|m_| Mmﬂh,wﬁllaﬂoﬂemﬂﬂﬂﬁlﬂllxiwLmo = ﬂﬁﬂnLﬂAoLq‘ljl ‘o|ﬂ‘clﬂl.
o F T T 5 © Low gy %Mzoﬂo_urmzoﬂqw E%iﬂﬂﬂym_@m&ﬂ?@%%_ﬂ
Ry S E THy O LT Mlsaﬁﬁﬂﬂ%ﬂoﬂxzvqﬁamﬁk@g%%ﬁoq&
NhowEy . ©F %@ﬁdoV%&i%ﬂ&aﬂmubmqwﬂ}@ N
Moy e e R TEETw ﬂﬂmmnm@am%@lﬂowa%vwwyoﬁmgﬂ;o%a,}
. —_— ) o
Harqo%,yn = pEF ST B go%o%uo%uréggmo%@o%@%ﬂ%mngl i
T H R = oo L B R oqF o AT G = e T < o oy B
G < b ﬁ@%ﬂﬁﬂ.% o B o B L %ﬁ@rr R g5 0 Ly W e e
— = = < o 2y ol Mo A o T = B o ® _
%W%%%Mﬂrﬁ_mﬂmou#ﬂwcmémﬁﬂ%%“%%%ﬁﬂu&%ﬁ%imw%n_tnTmeoT%wmmoMOA
WA ® 2 HepHTO wN WS ~ ,° = T X R
%%L%Q§¢EdwmgH%m@mg@%@wwmEHH%%WW@QW%QMMQ%
o O il & o= - I IS ; 3 = B T zn 9% = I A
- X 10Lgol,ﬂEmMMdgﬁm%zwrﬂmw%ﬁaﬁﬂgmowp:to%%o%%%ﬁomﬁ
LMA._ooﬂu R e = o o- = B o L xo = o = —_— LﬁLo,HLi.,LlAEHL TN
%@nﬂ%ﬂgmﬁﬁ%1$ﬂoﬁowuf.ﬂw_ﬁgﬁﬁﬂ#iwﬂo%ﬂﬂﬁmmn%1% W Y
| _ —_— O, Tl X ZY o [~z ] .UHO]
mEaL%MQL m@@%%@k%?egz%%lo .%MM%E%%J76@%#.@%
L E2R_RT WG4 EE Pl e 2B D& BR TEPERad T & 4
T A oA T BOR T oo+ R Vm«urélgi.x%ﬂo w T EI T o R
R N N S o By L Tk S S
. @qzuo%ﬂmow_ihﬁmo@ﬂwﬂ«.?@ g
aﬂaoﬂuﬂzo@ﬂwm@ﬂuﬂﬁ
SCHCI

71eke]

=

=

e}
A% Adegatel 2ot



86  FHF o 691 1 ME AR AR Aol o3 thid A

Ao zes AAds Mg o5 A& 18 & Axo}e] 38k 3] 39 of el Al Ak s ATk
0% WRG Ax 5 5 Sk aed A
ZoleFoAts F URIF Hubde] o= &G 2% 1 2 8
ool A 7] 71%d Qo] chiehn AZHE o
WA A oky AR FE b AdskA Hok o) 1) Alawadhi A, Chou S, Carpenter B. Segmental
o] B = o] WS FHabial st} agenesis of intestinal muscularis : a case report. ]
' Pediatr Surg 1989;24:1089-90.
HF Hi el ke J3]e] W F=3|o ; o
Sl R ofefatersl sl B Esjeell) 2) Izraeli S, Freud E, Mor C, Litwin A, Zer M,
B2 Ao U3t HEAE Bole] ¥ Ak AY oF Merlob P. Neonatal intestinal perforation due to
2 selsta AR E ST AEFHe 94T, congenital defect in the intestinal muscularis. Eur
QA Aw, A% A 0 Aol wud AAAT, J Pediatr 1992 151:500°5. .
e A e e s . - 3) Lloyd JR. The etiology of gastrointestinal perfo-
TE o4, ¥E a4, FE U, AR P, A% ration in the newborn. J Pediatr Surg 1969;4:77-
ZAbskd T 84.
A 0 2 ATrE 23 oty B il EXL 4) Nagaraj HS, Sandhu AS, Cook LN, Buchino JJ,
e g Groff DB. Gastrointestinal perforation following
" ’ ) indomethacin therapy in very low birth weight
D A Faaks gE2A Goteld EA g infants. J Pediatr Surg 1981;16:1003-7.
2) g JY Ao Ak v thekste Ar|7E 5) Kramer IRH. Fatal staphylococcal enteritis deve-
Eolatgl o 2x} AAlel HBmulo] loping during streptomycin therapy by mouth.

Lancet 1948;255:646-51.

= 23] A Z)-=z] 3L o] Al B 5]

grbE o g ]—L]l gHgol egadsel A=Al A 6) Speare GS. Staphylococcus pseudomembranous
3) FEade T2 2% AA HAsE A A enterocolitis, a complication of antibiotic therapy.

o] A4 3mm ©|dke] tharAd A7 kat A ol Am ] Surg 1954;88:523-32.

7) Dearing WH, Baggenstoss AH, Weed LA. Studies
on relationship of Staphylococcus aureus to pseu-
domembranous enterocolitis and to postoperative
antibiotics. Gastroenterology 1960;38:441-54.

5) Ao AZHE= T Fz dHEAY AEHA 8) Tisdale WA, Fenster LF, Klatskin G. Acute sta-

phylococcal enterocolitis complicating oral neo-

mycin therapy in cirrhosis. N Engl J Med 1960;

6) Wwlo] gdstA HAlE Afols Ao 263:1014-22.
HWwo] EddstA AAE Ade FEdie AlY 9) Altemeier WA, Hummel RP, Hill EO. Staphy-
o] A& A&ste] AR To] ME AAA AbLEAL lococcal enterocolitis following antibiotic therapy.
_ Ann Surg 1965;157:847-56.
H| &2 Alz] 3 Al @) = ok T Dy = 1l .
15 gREel oAl oAl deiehe AdSA w 10) Lavine D, Hurst V, Grossman M, Lee M. Sta-
A AbgErsih ey el dAEA] AEete phylococcus of a newly recognized bacteriophage

type. JAMA 1965;192:935-56.

2
=4

&% ZA] vancomycing F93 A= AEF)
Z:

2 22 Ao A= dololA WAF wEA 11) Hummel RP, Altemeier WA, Hill EO. Iatrogenic
B staphylococcal enterocolitis. Ann Surg 1964;160:
A AP EEFatol] ot i A FHT 551-67

o2 AZEY 2 A3 F2 AAdoA HuEHI" 12) Finegold SM, Gaylor DW. Enterocolitis due to
e AEA ETTATHA FIdIE 2 Jdo) phage type 54 staphylococci resistant to kanamy-
- - i i i d chloramphenicol.

o MEzo A a)s = Ao = - cin, neomycin, paramomycin an

olesl Aus ] go}ﬂ]_ 17 Abggel =o 1 N Engl J Med 1960;263:1110-24.
Y} vancomycin 77} E9Aolm® xv|Xto] 7} 13) Scopetti F, Orefici G, Biondi F, Benini F.
Sethd AAEES =Y vt gzl Staphylococcus aureus resistant to methicillin

and gentamycin as a cause of outbreak of
epidemic enteritis in a hospital. Boll Ist Sieroter
=== Milan 1983;62:406-11.
14) Takahashi M, Sato Y, Asanuma Y, Narisawa T,
H =5S A3dsd A8E AFste] F4 gk Koyama K, Tobita M, Nakagomi O. Experience

=



of postoperative staphylococcal enteritis caused
by methicillin-cephem resistant Staphylococcus
aureus(MRSA) and the state of the isolation of
MRSA. Nippon Geka Gakkai Zasshi 1989;90:517-
23.

Saito S, Doi T, Fukazawa S, Wada G, Wakasugi
J, Sugita A, Nishiyvama K. MRSA enteritis fol-
lowing severe gastroenteritis of salmonellosis.
Kansenshogaku Zasshi 1996;70:981-5.

Shigeta K, Tanaka S, Nomura K. Relation of
sputum and feces and methicillin-resistant Sta-
phylococcus aureus(MRSA) detection. Kansen-
shogaku Zasshi 1996;70:1062-7.

Ochiai M, Tanimura H, Umemoto Y, Yamamoto

15

=

16

=

17

~

M, Murakami K, Ishimoto K. Current occurrence
and infection control of MRSA enteritis for sur-
gical patients in Japan(first report). Kansensho-
gaku Zasshi 1995;69:262-71.

Konishi T. MRSA enteritis. Nippon Rinsho 1994;
6 Suppl:45-8.

Takesue Y, Yokoyama T, Kodama T, Santou T,
Nakamitsu A, Murakami Y, Imamura Y, Miya-
moto K, Okita M, Tsumura H, et al. A study on
postoperative enteritis caused by methicillin-re-
sistant Staphylococcus aureus. Surg Today 1993;
23:4-8.

Takesue Y, Yokoyama T, Kodama T, Murakami
Y, Itaba H. The study of postoperative enteritis

18

=z

19

=

20

=

caused by methicillin-resistant Staphylococcus
aureus in our ward(English abstract). Nippon
Geka Kansenshou Kenkyuu 1991;3:214-9.
Plueckhahn VD. The staphylococcus and the
newborn child. Br Med ] 1961;2:779-86.
Gutman LT, Idriss ZH, Gehlbach S, Blackmon L.

Neonatal staphylococcal enterocolitis : Association

21

~

22

=

23

24

25

26

27

28

29

30

N

=

N

=

-

<z

=

=

Zotat : A 424 A1E 1999 87

with indwelling feeding catheter and S. aureus
colonization. J Pediatr 1976;83:836-9.

Christie CDC, Lynch-ballard E, Andiman WA.
Staphylococcal — enterocolits — revisited : cytotoxic
properties of Staphylococcus aureus from a neo-
nate with enterocolitis. Pediatr Infect Dis ]
1988;7:791-5.

Kirillova N, Rudenko N. Clinical and etiological
study of staphylococcal enterocolitis in children.
Vopr Okhr Materin Det 1980;3:39-40.

Terplan K, Paine JR, Sheffer J, Egan R, Lansky
H. Fulminating gastroenterocolitis caused by sta-
phylococci : Its apparent connection with antibio-
tic medication. Gastroenterology 1953;24:476-5009.

Kahn M, Hall W. Staphylococcal enterocolitis :
Treatment with oral vancomycin. Ann Intern
Med 1966;65:1-8.

Batts D, Silva ], Fekety RL. Staphylococcus
enterocolitis In:Nelson JD, Grassi C, editors.
Current Chemotherapy and Infectious Diseases.
vol 11. Washington : American Society for Micro-
biology, 1980:944-83.

Shigeta K, Tanaka S, Nomura K. Relation of
sputum and feces and methicillin-resistant Sta-
phylococcus  aureus(MRSA) detection. Kansen-
shogaku Zasshi 1966;70:1062-7.

Gruber WC, Pietsch JB. Toxic shock syndrome
associated with Staphylococcus aureus entero-
colitis. Pediatr Infect Dis J 1988;7:71-3.

Chesney PJ, Crass BA, Polyak MB, Wand PJ,
Warner TF, Vergeront JM, Davis JP, Tobte RW,
Chesney RW, Bergdoll MS. Toxic shock syn-
drome : Management and long—term sequale. Ann
Intern Med 1982;96:849-55.



