AW ACISILM AR I B3I
K.CES Vol. 10, No. 3, September, 1994

ATEA =4 B X ol Wt v ared -
A 4 d 429} Polyethylene Glycold H|&

Saboieti ospoje qEFebyl ey, wWejghay®

3 s f-"d ™ H-3H ¥EH 4
7 % o.3 7] g*-4 H =

=Abstract=

Comparative Study of the Preoperative Cleansing in Coloreetal Surgery:
Saline enema vs. Polyethylene glycol-balanced electrolyte lavage

Hee Won Chung, M.D., Jin Cheon Kim, M.D., Brung Sik Kim, M.D.
Chang Sik Yu, M.D., Ghee Young Choe, M.D." and Kun Choon Park, M.D.

Department of Surgery and of Pathology®, University of Ulsan College of
Medicine and Asan Medical Center

Various methods of preoperative bowel cleansing for colonic surgery have been reported and
used. There is not a single panacea to overcome every requirement in respect to comfort and
effectiveness yet. Polyethylene glycol electrolyte lavage solution (PEG) was reported to be
safe, excellent, convenient for both patients and medical personnel. We have used saline ene-
ma since our result to be effective and safe at the year of 1990, and been satisfied with its
result. Saline enema bears some disadvantage, e.g., time-comsuming and discomfort. We have
attempted to compare the result between saline enema, 2 days of PEG lavage method and 3
days of PEG lavage method. Sixty patients were divided into 3 groups of saline enema, 2 days
of PEG, and 3 days of PEG. Postoperative wound infection was developed in 2 cases of 3 days
of PEG. 3 cases of 2 days of PEG and | case of saline enema. There was no a significant differ-
ence among three groups of bowel preparation in respect to electrolyte change, hospital stay,
postoperative paralytic ileus. PEG had advantage of short preoperative preparation period
compared to saline enema. In conclusion, PEG lavage method was shown to have advantage of
convenience, short duration, and same efficacy with safety comparing with saline enema.
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uhgle o2 Aajelch wl e dgeabadd 3y ¢
Abe] &4 gl 7te] HWastn Faoh Aae] Ha
ite] #ab2] ¥#7be] 2o mannitol2 FW AT
o 2)#pe] Rafjx|o] Euby spag wbE 5 oglew A
#lade) ool B3 FF &l wctn Bay
e el alatdbA Ay 1del AshAH
2 & ¢ gcte= AHe] glet gyl EHEZ )7

Fudas] #ge] g ol2gt FAHE W
Hatz) dlA] Wil 1990 Wy
& uprde|ddedga Hgem v, $43A5
EF AFIEAzE 9 47| 3he) @&, Add d
Wzel zhd 59| gkidh AAE de] o F AEEe
gob 2 gelagraae 37 s A
#apede} o 7|29 w)yY) A Pt opao)
&g gaie] BEztyl 4 g 7|Zhe] ol whel
alcd, 1980 e] Daviss"e] %4t Polyethylene
glycol(PEG )¢ TalEe] o] Aldsvs 4ol &
cHifje) HajMe|td A st Al 2)ahed A
hHsbe gl17)E Y o slen wkEd At
By gk ATwp Feoke] ga= oIkt
fo| k2| wfifel 472 G HHRE 1S
ofSo] 7l ofeifui, #la) Apgsle dejddrga
ol 4] ska gt AspE {3 lAgt PEG Ak 3y
o| Fhahgl =japelld w5 Felsichs AHe] dlelM

Table 1. Bowel preparation regimen
- — L

g Algdt gl e wiaedTE AlEEA) 5
gch, dubae 8 PEGE &% #AddAays
A 1gd3e] HEF dapobe] ghg ofrla] 2pREs W
o] qubaen apgsR gl B« A
) Ao pFae]d dopE dil wlens
PEG 3t # 33 ghafefn] A]sfgte)] M} 433
A gzl sl 4 Frialygo g PEG HA A A
#g 7|@&e] gajagpataiat wgsfs] 3¢ Z2 2
al7b Al@sle whalo g PEG Wbk 3wle] <l
7 ®8Ad& vjawdLslge}

CHat o wy

1993+ 845§ 1993y 128 7b=] 28le g)4dale
e g FA12 Faksba) ok oAt paEE A
Mgk 60HE dides PEG dast4ds] skl
F ne4g @7ds HA 3dst 2 AgTeE o
Faoeld 7lEe Aelygibagia vlastalch o
A& Ta9|2 zhzt 2094 PEG 34+, PEG 2«
F, AdesdgaSaTdeqd el A dEe R He
2 Fabe] fs)sl Nospio dhEle] gds2dct. PEG
34 AlgEe S 34, 24, 1=l 22t 4LE
o7 S&d#Hs w3 Yol metronidazole 500
mg3} ceftizoxime 1.0 g& & Hols| Yo v

Preoperative day PEG 3 day method

PEG 2 day method

Saline enema

ird day SBD
PEG 2000 cc po =2
10 AM 4 PMior 2PM 8 PM)

Normal diet SBD

Saline enema 1500 cc at 10 AM 4 PM
lor 2 PM B PM)

2nd day SBD Same as preop 3rd day
PEG 2000 cc po =2
10 AM 4 PMior 2 PM 8 PM)
lat day NPO NFO
PEG 4000 cc po 5 FM Saline enema 1500 cc at 10 AM 5 PM

Till clear enema
& PM ceftizoxime |.Og i.v.

Till clear enema ceftizoxime 1.0 gm
Metronidazole 500 mg i.v. after enema

Metronidazole 500 mg Lv.
after till clear enema

0 day

Ceftizoxime 1.0 g, Metronidazole 500 mg i.v. on anesthetic premedication
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2| A Qg o|fstod sl vtz FAL A|H
gho}, #ale eed 3498y FEHE A5 =
19l AFFUd ol Ael& F3 Her
PEG 243#& PEG 3475 32 e Aldfshd
1 34l ot MR FHAen Aaie|E
). 7|29 A grATE =4 34, 24, 14
+ 1,500 cce] #3E 234 AHse 4 1 A
o= mishs ozl SakE Ao Fe] 4
o|2} g4}l el7h @l

pegdee ohy A A Al ceftizoxime 1.0 g3t
metronidazole 500 mgs& 3} F4stged w5
F 3dzk 1243 e o 2 gy Fostdc(Table
1)

pFEzbel gape] vjo| A A4, A HAYY
o, gk HEFEUE, FEAL, FEA T
#efol| 4= a}o]r} gledck(Table 2).

ware] azbe AEEE Y £F YA
717k, 4 m= B2 Ahgtde 8 Hrlsigen
nagog= e o|4n WA= e YHF
& o] @shgch

als] gzte] S e AeF Azbde]d JA
g 792 zb 24)4 Aldatgdet. lmm' 272 A3
slar 2.5% SFELEYHEeln Sz mHIH
PH 742 0.IM <l4stdafes A F 1%
0s0 &4+ 2417k nAslgct. o|F 50% «dEdda=

104, zla 100% << &= 20 4712 pro-
pylene oxides| F52171F epon Eft<s] Erjs
gk 1pm 572 semi-thin ##& 95 tolui-
dine blue® -4 F[UFF AdAsgc). 72
LKB cole|mzzEe2 50nmée ZupdHE gbFef
uranyl acetates} lead citrate® ¢|F H4&H o
JEOL 1200 ¥ =nAdndez FHAPs et A
# 2= Macintosh Personal Computer JMP E 4|
Program$- o|-&&to] A &aiqgcl, 7 F7ke] |
= Turkey-Kramer tests Ap&&sioy P<0.054
A BAH fe2Ade] sl A2 Hgsige.

4 =i

T=F 439 PEG 3Ue4e 2471 43
@i PEG 2ddelAe 3¢, A=igdaddds |
o7} gt e dE fog Ae]E Mol 9§
stch, % A7 HE7ZR2 PEG 3d3+A
3.7+2.14, PEG 29F44 3.7t1.0de]dx A=
AedsadaFdA 35+ 1142 FAez A7} ¢
ok, FEF opud Fsde] vepd Bals ey
draddedde dlsles PEG 3dZAMe 49,
PEG 287l 19e] dleid Aejridsgiel
=F A3 F& &4e] o AT AAEHE
A4 q147]zke PEG 3474 23.34, PEG 24

Table 2. Clinical and labaratory characteristics in respective bowel preparation

PEG 3 PEG 2 Saline enema

Sex

Female 5 9 13

Male 15 11 7
Age 67+3 h+3 60+3
DM 1 1 0
Liver cirrhosis 0 1 0
Intestinal obstruction 0 1 1
Preop. Lab.

Albuminig/dl) 43105 4.1 +0.5 3904

protein(g/dl) 6.9+05 6.9x0.5 6.8 0.5

hemoglobin(g/dl) 133+1.0 124105 11621
Operation duration{min) 235+ 68 241 £71 209491
Transfusion amount(pints) 0.35£0.7 0.3+0.7 0.25 £0.7
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Table 3. Outcome of each bowel preparation in respect to several clinical parameters

PEG-3 group PEG-2 group Saline enema group

Preoperative hospital stayiday) 75135 5.2+3.6* B3+ 46"
Admission periodiday) 233 +5.1 19.7+4.9 265128
serum electrolyte(mEq/L)

Na 139.3=3.1 138.7£3.6 138 +4.2

K 43+05 45+0.6 4.1+4.7

Cl 105.1 =5.7 105.4+£3.4 99.3+2.1
Recovery of bowel peristalsisiday) 3721 37+1.0 35+1.1
Postop. ileus 4 | 1]

Respiratory problem
Wound infection
Anastomotic leak

= D
Ema_l.

2
1
1

*: means that each group has significant different average. (P value=0.04)

Fig. 1. Transmission electromicroscopic findings of colonic mucosa after normal saline enema. Note numer-

ous microvilli with core rootlets, well preserved organells, and prominent desmosomes.((TEM = 8,000)
or (Bar=1 zm))

oM 19.7dejo] Me]sdrgditold 26502 4 el Hd 5.24de™ Py gedagold 83U= 4
AgrRTAS A ALE vgon) FAH 9 glalgdriddeds PEG 247 wgke] 2)n)4lA
ol glelch. M A7) A3 2o)rt glela AAcHP=0.04). F¥52 PEG 374 ropu)y
&4 d¥r|zkE PEG 3dvel4 754, PEG 2 ##4e] 44, 2wzlelfr} 147} slsled PEG 24
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Fig. 2. Transmission electromicroscopic findings of
PEG. Compared to figure 1, no prominent
morphological difference is noted. ((TEM =
8,000) or (Bar=1 zm))

el TEH71HEe] 14, vheld A He] 1«47}
urAstg . AzlAlgsaarTeaes 2&713ge] 2
o, FFol 2)f BhuEeke] le&7h wdsldde}. ¥
Axsda 474 AN PR T3 a7
#l%ich(Table 3).

FagAatdeld 24 de|ydde(Fig 1) &
PEG(Fig. 2)2 <4 #343 5L 25 vlHd&
% (microvilli)?} 3 E&Eso sl rlelEf=s]
obg w|HT AEAY 7R EE 5013 Heljdha] o
He ®elz] okl =% §FiFH(desmosome) W
# # 4l (tight junction)s <5553 (juctional
complex)E% % F==e qlslch AEHez 33
o 2] sholo i oF F7he]| Atz e] o HelE}
slo| g PAYE ¢ gldde Gz Axe] LELHE
vhebl gt

a ok

L

4 AAska o)Al abel i Ak Ay

Aol i ofF7 A =e] Bl - YL 7
AA A4 g o A Yg 5 U,
Haj7iz] Ll 2 ol AEEe 71A4H FRAH
Holl= #halel ®|FRAE ALRSe A b,
delAdsHF344 3y, mannitol HAFA Y,
PEG daatq 34, el dsdad o slch. 4
Apefs} wlFdejA gy o] E4T JAL okA7A
A ogo] AHREE Wyje g (98T o] o] AgtEe
i 5 (The American Society of Colon and Rec-
tal Surgeons)ell 343 24} 212344 A9 4
T EZAbell A 51%7F AHRSlE Sicka o, FRiAE
dol| Abedts wWe PEGE 43%7F AHestx 3ok
2 8% 4%7} mannitol® Ak 19(0.5%)e]
Az AP HHE AHESE sica g,

irde]sgrgades 21 HAF AlHY Ay
oF T0% Hgt gt taghgt FFAAEF & 5 2ol
st FatellA E#Hm AZke] ge] £ el
e, o] skdgl e € ¢ det AT
2] gl FiE d 7 e Exs gt =4
M8 ARt ofapg e &4E Fo Ade] ¥
FATE feolfiA stz "dFFHIYE 2 5
slct.

TR el 2ol We 2474 AlEd
Polyethylene glycol& ]84 ulyo = 9803+
Davis5"¢] &2 7lesdch 4592= Goly-
tely == Colyte2 ¢aid gleg 59.1 gm/L&
polyethylene glycol 4000, 40 mEq sodium sul-
fate, 10 mEq potassium chloride, 25 mEq sodi-
um chloride, 20 mEq sodium bicarbonate?} &
e 1Ll Eof gl AFFoE F3E A3
o2 g A} oAb Aozl Hoa dHA
ek, e JEFE 72 ¥R 7 5
=4l Sulfates] 9#4 Weiztes b= .
#Ee e T2 $£FHoR Hiy JEFH F3
Abef] el4be] glow Forh F dejyr] wecka g
t}. Colytes| 10 mEq2 #H§-& H7hek 212 34
#H Ao ofAbEl= ] EdE BEskr] AT Aol
t}. bicarbonater HAHo Ry AFFWedH &
TE 2 54 A e BeEe S Eee
deojutba] sheoth 48] A7 Fh A4 EHs A
Mz Adadaels pEAe R Forh HI skt
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A5 @l FEFH F7 Hed o Ue 5
# FYHor 7lat AAY 2=F P340 Poly-
ethylene glycol® 42 #§9§ =7 $18 455}
& F21%7] gt Hrhsle] Qo) Ao mn= w
kel mel ch2v §1~100%4 wEAgdn ¥
A= glew WA W% AHEAM HFx2]E F@ale]
¥icka gbglcprenw A ddiabe) v ojeke
oHE WA vl Aot PzhEe] Eoale] W
BHE ddsts AFHAE 7)E2] whdeof u]ele] o}
A BaER QY. Fhg 2 A3e BFe] A9 4
B AFE G Ay qf7)zle] gobe Ae|d, A
2| uhlel wjEle [AE fAFe] Ak L)
213 Polyethylene glycole] 2=z 4=
Yz Bzt qlei] PFckm Yy, 3ye
Ev YEFe] H7iEe] oM mhe] A4 JEFE
Fo o M4sEe =¥e) glck(Golytely-RSS)",
AR E 4 1Yo FAeld ZieE F54E o
ow 108% 250 ceHE R §FFo o] Hajeho] ghe
H7ta] PEGE B43iw 4L+ 6LAEE a}gs
A "k Alzbd 1 LE 23b3le] 2asis e 33
22 Sy B 8- B L=

Mannitol® 5% #A%2 Fads spfElo oy
4L Axrt "Hag 2leog gaEn 10%e FEE
Abgstd 1L A= Fate] fcpv, aAbde Ay
o Haleld dite] dgo2 s PEGe| u|sho
HYJEF driE=czE €32+ (BUN) 24
Hez ou|glA Wt ¥} HfWohabel] oJafg
°13™ mannitole] Aol 2# Lafxe] =4
A 7hrt 849 5 2ley S4 zlale] ghwide)
2w Escherichia colig] #34¢) vus7s
s Eakadzla o] Hge Frro Be] g Al e
HEeE Fd 7 sz AEHo s guze
Azl qhagqe] slfo 2a 4 <cin gatg
LR R AT

Az gdrd4dA3EL 1981de]l RaahaveE™
o] HFod A8 diio 2 v gpg Aqlsled 4z
AHdeE APk 3~4LAEE dA4Ao2 Fqild
FEo2 dapedo] g godria] Alisie g 7
~10L H=7} "Haf #22 H2i5c} W=7 #5}
b #od RN} JEF] F47 He] BE |~
2kg H=2] MFe] FARHT Haj Ao 4E 24 5

ﬂ'cl.ll.*.?.i.li.lll_|

el At A AAeE olBY PAL 22
2 vl drRated vjsle Y Puse &
A M FEFe HEo] wan fajeH] s
oldE HA 2l A o 7Ee Py}
upzFA 2 3T A\ @siojosi AL How ga)}
AA EHAE F= S| g,

1939+ Garlocks} Seley®7} #5542 sul-
fonamides & AHET o|l2 4|2 s}82 7
AH A3} g 4 3o YBEo 4By
Ak, 71 AN E srizte Ayate] 7hyE] ity
¢] sl= #AW4d(autochthonous flora)e] glor
ol 71413 AMo2E 8 39  glon T4
of et 24 5 sictn gzt s
1 F& BAAA dEledHE oo 2o o)
A ekAlFe] AHEEa glvh. Adew Felale A4l
A G 2] Algo| e Hasts e us
of £3] AHEET glen AlE7]Ee 1Y AbRE= A)
el 63%, 24 AF8ak7F 13%, 3sle)4 AbRAbA} 12
% E At qlc}. ey ge] Bajsls MFe
H7ldd =22 Bacteroides fragilis?} 7}3¢ &47}
b grhsle] 2| o)t g FAAT A}os
£ Ze] Fovjzia Yzsich, YA E Albse
el vlgle EgaAfE AlBsli=ale] Absabo] 7]
e N MzEe] ATFAAA L Appe
Wagde S4& FUsnR Hay HAage] ¢
Halepar gzpgc)* ¥ Bacteroides fragilisel
#% metronidazole & A}&5H=212] autaje]n o)
& AHESEe W Al Ee] Bagig* ™, aminogly-
coside| &2 «¥& 4154e] 9le]4 cephalosporin
AE2] ofe] ghe] el glew Bopogl o]F
Bacteroides fragilisel &3}7} gigs <22 g=
ceftizoximed metronidazoles} wWgsle] r}gsf
wdct.

AT dejAder bt PRl
TE FTE %ol oA gton gRavte] &4
= Ye7A ge F2 e Yzhehd 2#e]
Ao Agke] e ZHelw #aje)A) EHAE 2o
+ sHo] slch EFAe] Baksa A4 o] wags
7l #1% #AF Assirs PEG #atgsagoez
g 5 gl2 Aeq g PEG Haka« Ay
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Ad 3 s AlgEe 753 324 PEG
Al e Apgo] Helgha d4d, & B3
Marele] wa] el FAe|ch. ATt FkMe
Wil ata 4e)g] #fe)r) gle] HF-e] AIE OdE
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2 oo|8 w|iEtz] 9)&le] WA whio g #a AR
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dd3 g35 H4skdo. PEG HA|AAGEE £
flof] 4] A}8Ee de)Adesags vlastd o F
e #AEsE WY £eged 2§ Adddel ®
7] groao w@ 4lYrizie] @oke Ade] qlslH
PEG 34, 29 AlMyie ok dzl g% §5=ddt
» 84k, PEGS] A<l #Hzjgg 47 Hdlde
12l $aige] 2 Fom o|F g 7|xdTEAH &
o5 Aldlstgdes PEG2 sbaidel =gk
gk A2l z)zhe |2 Fol dhas] g dhald
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