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The Clinical Study of the Treatment of Gas Gangrence
Yung Tae Kim, M.D., Hyung Ku Yoon, M.D. Jai Gon Seo, M.D. and Duk Chang Rhee, M.D.

Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

Gas gangrene is a potentially lethal dissease, but fortunately uncommon. Profound toxicity and rapid
progression are characteristic of this disease. Therefore the success of the treatment in this disease is
largely depended on early diagnosis and treatment. The treatment includes debridement and decom-
pression, amputation if ncessary, adequate entibiotic therapy, administration of antitoxin, hyperbaric ox-
ygen therapy and general supportive therapy.

The authors have reviewed 9 cases of gas gangrence, which were identified by bacteriologically out
of 14 cases of suspicious gas gangrene. All cases were treated in our department from 1981 to 1985.

The results are summarized as follows:

1. The culture studies of clostridium were specified in 5 cases of Cl. perfringens, 2 cases of Cl. se-
pticum, 1 case of Cl. bifermentans and 1 case of Cl. sporogenes.

2. All 9 patients underwent debridement, antibiotic therapy, hyperbaric oxygen therapy and general
supportive therapy. We had not used gas gangrene anti-toxin, beceuse of the value of antitoxin is
uncertain and subjects the patient of the danger of hypersensitivity reactions.

3. In 7 patients involving only the extremities, amputations were inveitable on 3 patients due to ir-
reversible gangrenous changes on the involved extremities. And one of them died due to septic
shock.

4. In 2 patients involving the trunk, one of them died due to renal failure.
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Table 1. Age and sex distribution
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Table 4. Invoved site and result

Site Recovered Died Total
Upper extremity 2 2
Trunk, buttock and thigh 1 1 2
Buttock and thigh 1 1 2
Thigh 1 1
Thigh and lower leg 1 1
Lower leg 1 1
Total 7 2 9

Male  Female Total(%) Table 5. Interval between injury and hospitaliza -
tion
below 20
21 — 30 1 1(11.1) Day Recovered  Died  Total
31 — 40 3 3(33.3) Less than 1 2 2
41 — 50 5 5 (55.6) - 2 1 1
above 51 - 3 1 1
Total 9(100) © 9 (100) - 4 2 2
- 5 1 1

Table 2. Cause of injury _ 6 1 1
Causes No. of patient (%) - 7
Traffic accident 5 (55.6) — 8 1 1
Farm injury 3(33.3) More than 8
Explosive injury 1(11.1) Total (%) 7(77.8) 2(22.2)  9(100)
Total 9 (100)

Table 3. Combined injury

Open fracture No. of patient

Femur 3
Fibula 3
Tibia 2
Hium 1
Total 9

Table 6. Symptoms and signs

Symptoms and signs No. of patient (%)

Pain 9 (100.0)
Gas shadow 7((77.7)
Fever 8 ((88.8)
Crepitus 6 ((66.6)
Wound discharge 8 ((88.0)
Shock 1111
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Table 7. Initial laboratory value

N4 Ao abge] At WaddAl%

Mean value Range
Laboratory study (normal) — - —
Living Died Living Died
Hemoglobin (12~16.5¢%) 10.8 10.4 7.0~15.3 6.7~14.1
WBC (5,000 ~8,000 mm®) 16, 400 8,000 5,000~43,000 3,800~13,000
BUN (10~20mg%) 21.0 59.5 11~49 15~104
Serum creatinine
(10.4~1.0mg%) 0.8 3.4 0.5~0.9 0.5~6.3
SGOT (8~40u) 15.6 49.0 10~48 38~60
Table 8. Case summary
Duration . . Treat- .
gase [;ge/ Causes between injury CoIm bmed Clostr.l dium ment Amputation Results
o ex hospitalization nury SPECIES  (%a,b,c,d.e) level
Open comm. died
1 46/M T-A 5 days Fx. Ilium, Lt. C. septicum iig+ - (Renal failure)
Open comm.
Farm . . a+b+ .
2 4aM Injury 2 days Fx. Fibula, Rt, C. bifermentans c4d - alive
Open Fx.
i b .
3 47T T-A 4 days g;z;:;ter, C. sporogenes 21— d+ — alive
Femur, Lt,
Open wound a+b+ .
4 36/M TA 2 days fol:earm, Lt C.perfringens c+d - alive
Open comm.
Fx. femur, a+b+
5 28/M T-A 12 hrs tibia and C. perfringens c+d+e A-K alive
fibula, Lt.
Open wound
6 50/M Fa'rm 8 hrs distal thigh, €. septicum a+g-te AE alive
Injury Rt. ct
Open wound ) .
7 40/M f arm 7 days back and C. perfringens iﬂﬁ - ‘?‘ged ‘e shock
mury buttock Rt. (Septic shock)
Explosive Open wound . a+b+ .
8 M Injury 2 days forearm, Rt. C. perfringens +d+e AE alive
Open Fx.
9 28/M TA 4 days tibia and C. perfringens 2ig+ - alive
fibula Rt,

*a. Debridement
e. Amputation

b. Hyperbaric oxygen tyerapy c. Antibiotic therapy d. General supportive therapy

-1097 -



8 Zepds R gk 7L, salsls4r F43
Al HF drain$ 53t AA AALE Aups A4
4 1/min 8 ZF3s}9ct.

2) 1gl AMA XE

det F54 M3 E AP F 2ofabL Aoy
100% Ab4-, 37)ststoll A ok 2412 F A€
1312 &ed, & 24417 Welle 33, oh5 244
Zrlle 23818 2 A @ Fde] TR
W 7ba) Algetde ol HF 9.59 ol sl

3) M £

© A4 Crystalline Penicillin G Sodium -g& 3001t~
6005k TESI 2 o 3417k mheh A Fabahe T, uhof
0 A a4 AAb Akl wE FoF

3k wjek A} Azt 159 A2 S £40)
W 73-?—011% vawé ATA Sz ket

Fap Bof 7)7b-2 47.3 0] Sirt.

o O
4) 3 E*
ApAlollu} A ®l 7ol v 7bd A9l Z& 3 ApY
71531 82 ssAdol dldld 2ols)s

el 71 Fd 57 U9 F 64, FH 62 4
43 79 a8l Fd 82 UMY 2dA HuS
Ak R A

5) MutHQol MAIXE

lab 9 ZAE AR} LAl ael ¢, FHEFF,
AAA 2y P& Foll gt AAAA 2 E8FE A
Al & 3Feich.

spahaict.
9% ukg Ak 3ol sk Abakar 2699 4
A =5 AHH 9 s e v G4
P

kl

'

el

7bA WA e ubl §0 sfubatel] 4] Aba e} &
2k # &9 #eldl =tebd 0.03%~5.2%2] w4 &
Holad, dxbrh of et 2~ B ol
N oAzhd Zeol gargie}” E BIod 4 E
2bz Al 20~40e] ol AEkgict.

7hA ) &S el FRARR ] ER WA

f3

41 £ m}o

oL

HrHoE &, vixl, B 2l ojfEe FEA
Fol] ZAsLER =l do] o] LEH o] Qo E
< 74 BoLxc-’l ;:LALo”t. o] 8§k i‘a"“ _9_0:!% 7}.‘— /(5)
2 g4 A sk Aolch. ERZEeY § Sl
A 67t%), &, CL perfringens, CL novyi, CL
speticum, Cl. bifermentans, Cl. histolyticum 3} CI.
fallax 7} 2] 545 ulste] ApatollA] 7b2 3 2
4 doslu™ Cl sporgenes+ S4+ Z2uldlx
= uk e A gajgFolel sl b
3z Bk=}e] ek 50~100%l 4= Cl. perfringens
7b ol o1 gy, & Eadlo4 % Cl perfrin-
gens 7} 56 (55.6%) 2 7}& wiety  Cl septicum,
Cl. bifermentans, Cl. sporogenes 7} #3415 glc}.
7hA e A bl Fbsbed] 2Fl
AZ FHU s Seb ghe] FKo] Z1-& Foll AW

& 7ol TkEle, o] wl= 4““,;_\_ 50% o)
Aol ek, o]l gt AlY- Akl T FH4bsb o
2907 ubg B0 ARksw ool FRAE
gle] g To] T8k 7ha Aol wAEA =
op?, g A zAWo| FRAEe| v Frloty
2 FaAeel ekzk ofF Aql 9f4tel & sl
A& 4 9lrh, Adrenaline ¥4} Fol% & 4 9
W, Foll Ful Foll g 1o RIE U
galul 7ha g el A 2l Alo]m 15l 4
5 @-gApao|ohh !, A B a4 % wEALLA} 5
oA (65.6%) 2 7Ha; 2ksghel,

Ezl2 el 2y ZAbL A ALE o] 23kE 5o
AAb] e Aol of dle sha
o) A¥AE A zeAstelok Be. EEL
Aol Ak sl R Y TL FT 23 AR
o 24 4gelol 23 + 9
Al& kx| vl 37.7°C o) Abs] L 74.,_1_
zlsﬂ%oﬂ wheb AbEey o] st A

Sab sk B} debn s 2
14°ﬂ AR Aok R A ofw dol4E
UAG B 3ol olahel

¢

3ok whabd 294 vehde Q¥

LQe A ey, = stag u.yge = e
Foll JHAE etz et »

£ oglAiak gol AR ok AYHOR
debd vebdehh, Eabo] Wy A4Fe vt
HEMS 1 4 glch, shA A kg 15
~50% o4tz Bus 3 et B ¥ adlel 4
= 24417 ol 9] 20l & whabAd B4 ThE 5
of ol ghgtow] ¥ 471 e HHE A
Ha, lelold HEY Ho| st Abgsioin
A¥AFE 1ol dsied Abnbsted AT 222 %9

- 1098 -



A 2ol

ped 240048 BroEdds T oA
Aoll Sapel Hlshe e HALE AR A
g AMstE EA7F Aol Mok A3k kg o
£ olu] EAv 2 BedAlel gA Hehe zelm
2 oheala whE Py o A4 4ol 3
9 24 2 sl 4l HHEL A
£ ouo] gope, 2 wadelde Y4doz
b2 AL ]/“s]-t 14ell Foll A wiofF Azl 9
o7t FrLE el S Fol Halsdosd 17 44
ol 2lgt A& Eatell & okl 4 fA4al 94 T
golloll vk 13} k4] atulgo] s le}.

W 2719 "ol 9 w4l £AL b2 FH A
4 o Ag oy THsless 0] 4HA
a0 whE P b4, d4ak b4, BUN3L Serum
Creatinine =7} % Serum bilirubino} % 7}3F 7 $-
oAl e A2 wn 214".

7h F2 28wy
o oA BE A, ?fﬂ 2
a4 o] o] TS & 75
el wha eds A4 3gE Ad
sti, Z7lol Awtsle] 2A8E AW s Ao o F
ol Fasichn, X R T 4 5 484] 7k o] W ell f
98 3ol At ¥ Abgle) kA H e
o 4k %‘&"“/‘1 7t2 s Age) Al A 7

F8% AL AAF HAHAE 2 AP 2
<3t ﬁﬂlzi Zroksled A& by Az
o B A= A2 ‘*17} A
Ul gl 212 8] sl go] 3 5H sbeAde
ol 7Hub4] Aebo] Erlslsie

o} A4z 8= 19611 Brummelkamp® 5-o] 7}
£ s Agel mof A4Sl AL Ao Rus
QAL 2 o] F2 o] g 2 Bub e o] Al w3l o
o= glepe e ok AR o] TAL
Zerer$o] W4 HrFoB A4 UAY
of ¢ AT EA sl 4 ot Aol 4

48 F4£FYsAY AAbslg4LE AREEd oY
°1A% g o ZaxoR 837 Hdld I
otak4, F, 100% Ab4 371ctslell 4+ Paat4
FEt A FRel ok 2000 B2 AbAs 2
Aog FAso Azst SE Ao|hmER oy
@ el Eske gdoza ohizh d4de
ZE Fsle] gobnm. ol ee sz HAldl £
dabol Lo 443 2E S WA $4E L
A7 A2 ok Y2 S Fho| Ha L F
of Wa %ol we} +58 Ayt Aol Erin
T2 sk b

alupol ek g 43l
41: s :‘L"Ta A
of g4k 7h& 3 A
o ol 3%

P
.:

a2

L

-0,
oo

in’ir.,"..ﬁo}i

Al AR B2 ayoR YAl Ao
2 be HAge) $HE ke FE frn wat
3} A 2 dubslcl= 33 71 9lcl, Penicillin
o] 7}A -43}3. €42 Penicillin G potassium
& ol 300wk =k9] o]AHE o 3AIZE mieb A
LR

G54 Fele Do THA4sh gl 7
FH0 gl g cksha shulebSol 75%e
A Ve Abubek 1el7h B30 5 dbddel] sbA
4 o] ol ubs 2] 2ol f-E3peHe W £ A 2
37} et

AubA el A4z 87 2 F4 U5
;gx}/L?M] whel 8 ol oAdal A BA, A4

, AEA Fo] Fo| Uasta abAtole) sha 4
atoﬂxit s 30| ok £2 Fo|stofo} qopr, &
AidloAe Aubdel AMalzxjg Y Crystalline
Penicillin 300~600=F 9] & 3 #| 7kubeh A=) 34}
s oAl sishd HAE Ada F AL 2447
oljell Lo}t AbAxE 33, th& 244]7ketet 23]
A4 AR o} AHake] SA W Wl AhR) Al B 4}
Aolat AR TAF oA 3 4brk AAR 3ol
ol Hekg Algssict.

Ar = olo

3
2
3
N
N
of¥

4 B

198113 1935 1985 129 7bx F¢asl A
B o4 Adstdn QA4 S4 Y Fujor A
Ak FrL el go] okgdoldlwl 9ol Mt A
29 4 A3E LIS o)k,

1 Fuliof A Apad ghelsl 232 Eele] g F5ol
4= Cl. perfringens 7} 54|, Cl. septicumo} 24|
Cl. bifermentans 7} 14, Cl. sporogenes 7} 1 ¢l &

s ;

o *}%8}21 kot

Apxloll gk gl 7ol Fol At lelol 4 =)

3ol Slat £o2 ARadn bl del sk
311 3ellol 4 $bslahAl Aukbs A9 aksieh.
CAZe s 26F Lelol A To

x}waﬁu}.

REFERENCES

1) e By sishars) Yy s, AN, 389-
340, 3 41 2| &4}, 1985,

-1099 -



2)

3)

4)

5)

6)

7

8)

9)

10

=

11)

12)

fl

13

14)

Altemeier, W.A.: Diagnosis, Classtfication, and
general management of gas producing
tions, particularly those produced by  Clostri-
dium perfringens, in Proceedings of the Third
International Conferences of Hyperbaric Me-
dicine. pp. 481-481-490, ashington, D. C.,
National Academy of Sciences, 1966.
Altemeier, W.A. and Fullen, W.D.: Prevention
and treatment of Gas gangrene. JAMA 217:
806-813, 1971.

Altemeier, W.A. and Furste, W.L.: Gas gan-
grene. Surg. Gynec. Obstet. 84 :507-523,1947.
Barry, J.R.: Insect bite followed by gas gan-
New

infec-

grene in a diabetic :report of a Case.
Engl J. Med. 212:198, 1935.

Brummelkamp, W.H., Hogendijk, J. and Boe-
Treatment infections

rema, L. of anaerobic

(clostridial myositis) by drenching the tissues
with oxygen under high atmospheric pressure.

Surgery 49:299-502, 1961.

Caplan, E.S. and Kluge, RM.: Gas gangrene.

Arch. Intern. Med. 136:788-791, 1976.
DeHaven, K.E. and Evarts, CM.: The
tinuing problem of Gas gangrene:A review
and report of illustrative cases. J. Traumall:
983-991, 1971.

Duff, J H.,, McLean, P.H. and McLean, L.D.
Treatment of severe anaerobic infection. Arch.
Sug., 101:314-317, 1970.

Eraklis, A.J.,, Filler, RM., Pappas, A M. and
Bernhard, W.F.: Evaluation of hyperbaric
oxygen as an adjunct in the treatment of an-
aerobic infections. Am. J. Surg., 117:485492,
1969.

Fee, N.F., Dobranski, A. and Bisla, R.S.: Gas
gangrene complicating open forearm fractures:

con-

Report of five cases, J. Bone and Joint Surg.,
59A:135-138, 1977,

Filler, RM., Griscom, T.N. and Pappas, A.M.:
Post-traumatic crepitation falsely suggesting gas
gangrene, New Engl J Med. 278:758-761,
1968.

Hendry, AM.: Latent gas gangrene
Brit. J. Surg., 17:467, 1930.
Jackson, R'W. and Waddell, J.P.: Hyperbaric

infection.

oxygen in mangement of Clostridial myonecro-

sts (gas gangrene), Clin. Orthop. 96:271-276,

15)

16)

17}

18)

19)

20)

21)

22

~

23)

24)

25)

26)

27

~—

28)

29)

- 1100

19738.

Kaye, D.. Effect of hyperbaric oxygen on Clo
stridia in vitro and in vive, Proc. Soc. Exp.
Biol. Med. 124:360, 1967,

Kemp, F.H.: X-rays in diagnosis and localiza-
tion of gas gangrenme, Lancet 1:332, 1945.
Lulu, D.J. and Rivera, F.J. Gas gangrence.
Am. Surg. 36:528-532, 1970.

MacLennan, J.D.: Anaerobic infections in Tri-
politania and Tusiana. Lancet 1:204-207,
1944.

MacLennan, J.D.. The histotoxic clostridial
infection of man. Bacteriol Rev. 26:177-274,
1962.

McAllister, J.A., Stark, J. M., Norman, J. N.
and Ross, RM.: Inhibitory effects of hyper-
baric oxygen on bacteria and fungi. Lancet 2:
1040, 1963.

McSwain, B., Sawyers, J.L. and Lewler, M.R.
Jr.. Clostridial infections of the abdominal
wall: Review of 10 cases. Ann. Surg., 163 :
859-865, 1966.

Nichols, R.L. and Smith JW.: Gas in -he wo-
und : what does it mean? Surg. Clin. North
Am. 55:1289-1296, 1975.

Pappas, A.M., Filler, RM., Erahlis, A.J. and
Bernhard, W.F.. Clostridial infections (gas
gangrene), Clin. Orthop., 76:177-184, 1971.
Rifkind, D.. The diagnosis and treatment of
gas gangrene, Surg. Clin. North Am.,43:511-
517, 1963.

Roberts, J M. and Bassett, F.H.: Gas gan-
grene: Recent cases, JAMA. 177 :138, 1961
Schildbergrova, A: Experimental infection of
mice caused by mixture of haemolytic strepto-
coccus and Cl. sporogenes. Scripta Med. 26 :
229, 1953.

Shapiro, B., Rohman, M. and Cooper, P.: CI-
ostridial infection following abdominal surgery,
Ann. Surg., 158:27, 1968.

Trippel, KH., Jurayi, M.N., Stalex, C.J. and
van Elk, J.: Surgical uses of the hyperbaric
oxygen chamber. Surg. Clin. North Am. 46:
209, 1966.

Trippel, O.H., Ruggie, A.N,, Staley, C.J. and
van Elk, J.. Hyperbaric oxygen in the mana-
gement of gas gangrene. Surg. Clin. North



Am. 47:17, 1967. hyperbaric oxygen. J. Microbiol. Serol. 81 :
30) Van Unnik, A.J.M.: Inhibition of toxin pro- 181, 1965.

duction in Clostridium perfringens in vitro by

-1101 -



