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Clinical Analysis of Diabetic Gangrene

Key Yong Kim, M.D., Duck Yun Cho, M.D., Sang Yo Han, M.D., and Kwang Pyo Jeon, M.D.
Hyung Joon Yoo, M.D.*

Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea
Department of Internal Medicine, National Medical Center, Seoul, Korea*

Population of aged persons is markedly increased with advancement of medical science recently, and
also, incidence of Diabetes Mellitus is in increasing tendency.

With the advancement of treatment method of Diabetes Mellitus, vascular complications rather than
acute metabolic complications are encountered as serious problems. Diabetic gangrene, one of the
vascular complications which now easily encountered in orthopaedic practice, also has increasing
tendency.

Diabetic gangrene needs surgical treatment in almost all cases, but jit is important than prevention &
education of patients markedly decreased its incidence.

So, we analyze 32 patients with diabetic gangrene from Mar. of '78 to Feb. of ‘83, and results were
as follow.

1. Overall incidence of diabetic gangrene was 1.02%, and annual incidence was in increasing téndency
and 83.4% of patient were in over-50 year age group.

2. Duration of disease showed diffuse distribution from 3 to 24 yr, and nearly all of the cases didn't
receive adequate treatment.

3. Most common predisposing factor was local pressure and location of lesions were toes, heel, dorsum
of feet, and lateral malleolus.

4. Bacterial infections were shown in 90.6% of cases, and S. aureus was most common organism & in
62.5% of cases showed radiologic changes.

5. Diabetic retinopathy was most common associated complications and neuropathy, nephropathy,
in order.

6. Satisfactory result after treatment was obtained in 71.9% of cases.
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tion)wch W ¥4 g Z(vascular complication)
o] A A4 Hz ok o HBA HF F
Aye ogdel ] HA AL St A A
AP 2Ry o] FrA6 glon AAY A
B FA4 & de A gz A A% F
Ay BAE zdstz ol FxEA AHe A
nuol " gE LAY ANE ZARA
Aol &3 AWz s Fa4] o

ole] ARAEL FHE YA 19789 3 €HH
1983 29X A AP 3289 FuHAd AA
B2 S ates QY FIRE o g3 ZF
AE dqdr)d TR A g4 BRudte Hholth.

I, Ecid % Yy

19783 3 ¥%e 19839 247A 5d T =¥
Aadeld A 9 A PAd GuwoE
$AHAD & 312599 #2 F AHE Fhad
| 324 & 4oz ot

m, A

tH(Table 2).

3. X EXo| AoIM S ix o|&r|zh W x|
Bl

AA7h g AN Gy o B LE
10~141d Abol7h 104 (31.3%) 2 74 #k=m 5
~91d9 §#(25.0%), 15~19d2) 6 (18. 8%)
o golgled EFNHY AEY ARE VA @
gt o7} 2892 A W+ A2 shsicHTable
3).

4, BN weAx

$-el AH(predisposing factor)2& X% 714
A SFeH(pressure)o] 159 (46.9%) 2 b @ ste
A}l w4 @ F d(spontaneous fissure), o) M & o] 4,
1% =2 & % 9lgdcH(Table 4).

5. HNS YL

A 2E del A 3o Fosle] vehko
$a0] 22902 B9 17 Wl ok woH
Fzo] FA) BAT AL 7Av Stk FA
WAR o7k 199 (48.7%) A0 o] F FF)(big

1, YMduls toe)ol] 1382 7+ wokow 1 94 @EF X (heel)
Table 1. Annual incidence of diabetic gangrene ('78,3-'83.2)
No. of No. of diabetics Incidence
Year diabetics with gangrene (%)
78.3 — 79.2 387 3 0.77
79.3 — 80.2 462 4 0.86
80.3 — 81.2 593 6 1.01
81.3 — 82.2 769 9 1.17
82.3 —83.2 914 10 1.09
Total 3125 32 1.02

% 3125419 =2xd #2 F 329 (1.02%) ClA
ARz} RAslgon A 7839 387H F
29(0.77%), 8149 7693 % 9 #(1.17%),824
o] 914 F 103(1.09%) = 23§ #xe +9
F7te B8 9xdA AA @39 F 94 Frhs
fdoo Y& 37t 345 RodcH(Table ).

2, MY 9 ddgyRE

dx7h 239, Az 9elz WAA wete
AxMe s 60U 7t 159 (46.9%) 2 7HA wate
504 olarel xid el 4 279 (83,4%) & AA s

Table 2. Age & Sex distribution

o Sex M F Total (%)
30 — 39 1( 3.1)
40 — 49 1 4(12.5)
50 — 59 3 10(31.3)
60 — 69 11 4 15 (46.9)
over 70 1 1 2( 6.2)

Total 23 9 32
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Table 3. Duration & treatment Treatment of Diabetes in Diabetics with gangrene

Treatment Regular Irregular No Total (%)
Duration treatment treatment treatment
0—4 3 2 5 (15.6)
5—9 1 4 8 (25.0)
10 — 14 1 7 2 10( 31.3)
15 — 19 2 4 6 (18.8)
Over 20 2 1 3 (9.3)
Total 4 20 8 32
Table 4. Predisposing Factor Table 7. Cholesterol level in diabetics
' with gangrene
Predisposing factor No. of cases (%)
Pressure 15 (46.9) Cholesterol No. of Pt. (%)
Spontaneous fissure 6 (18.7) — 100
Minor trauma 6 (18.7) 101 — 200 12 (37.5)
Acupuncture 2 (6.3) Over 200 20 (62.5)
Foreign body 1 (3.1) Total 32
Unknown 2 (6.3)
Total 32 Table 8. Existence of underlying bone involvement
Table 5. Location of Lesions Bone involvement No. of Pt. (%)
Lesion site Rt. Lt.  Total (%) Positive 20 (62.5)
Negative 8 (25.0)
1st toe 7 6 13 (33.3) Undetermined 4 (12.5)
Other toes 3 3 6 (15.4)
Heel 4 5  9(23.0) Total 32
Dorsum of foot 3 1 4 (10.3)
Lateral malleolus 4 2 6 (15.4) Table 9. Result of bacterial culture
Entire foot 1 1 (2.6)
Total 2 17 39 Bacteria No. of Pt. (%)
S ] S-aureus 17
Table 6. Bl.ood sugar level in diabetics -hemolytic streptococcus 2
with gangrene (FBS) E. coli 2
Enterococcus
Blood sugar (mg%) No. of Pt. (%) Mixed infection
— 100 S. aureus+P. mirabilis 2
101 — 200 6 (18.8) S. aureus+E. coli 2
201 — 300 10 (31.3) E. coli+P. mirabilis 1
301 — 400 9(28.1) No growth 2
Over 400 7 (21.8) Undetermined 3
Total 32 Total 32
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o] 38, Zvj¥(dorsum of foot), u) & 2| 7(lateral
malleolus) 5 tubit7) & F 9o @o] wA sy
tHTable 5).

6. X2 WHRIA A

g3 FEA @94 E 7202 g e 201
~300mg% 7t 102 7 A @etew 301~400mg%,
101~200mg%, 400mg%, o|4el= ztzt g&, 6
d, 7e7 $Es mzA BAE e uglo
o 83 cholesterolx] += 207 (62.5%) 14 200mg
%149 & A5 v rHTable 6, 7).

T, YA 2HY oA

A Ao qlo) =
L9 A7 209 (62.5%) &

8. TXe] Mauiet MH

A Fd e 328 F 7hestddd 2936 A
A g et S, aureusz) 179 (53.1%) & 714 @
ko 2%-8A 79l Ecolivt Enterococcus® 3 #)
ol A wleokeElglenm] &7 (mixed infection)e] 5
#lell A 3= gl HTable 9).

9. B =¥y giHEDo| Sut

R Hrle A e GudA g4 FE T
A=dl wehF(retinopathy)e] 208 (62.5%)2 713
®wetew A7 % (neuwropathy), 4% (nephropathy)
9} go]¢lc}(Table 10).

3 A 274 BRAE

2} 2] 8} g4 c}(Table 8).

10, M2 X2HH

BEd 84 AF 40% 04 ¢HE R &
=4 ol Ades ¢l 168 A <%
A=z A8dA gHdeol & & 6 A ABAA
ol el #zt7h HAYP & o)At (Table 11).

v, 2 &t

W B3l glold FAe wge YPRY
(vascular disease)o] ¢]& HaHoll, T4l Aol
(peripheral neurologic disorder), =23 7}%(inf-
ection)oll 2j3] M71A Hed "L 377 F o
L @A o dte] dAstE Aol ohvn B¢
A 8dle] Hel I EFFS HEy AxE 7
doll 23 7 & Z(septicemia) 7} & W & 9l
of Fxwe FQ A F9 shvizt @ 9ok

Fud Al oy FAY BYEE Azlo] w}

g 77 gdayg 7125 e 1.1%, 7SS 1.6%, 319

< 1.0%, °1%& 4.0%, YL 1.15% 8 B
J_s}gi_._ Brand”+= 22.3%9 ¥ 2YNEE B
a3 vk ok MHARES BRAME 1.02%9 A
£% Holx glom odxd WHPLEE Z71FA 0
AE5E BgFa ok, JA-e gy gaje 4 )
Fx FziEcl 179 Fo] LAtz Rowbo-
tham'®5-& d v 3tgl.on Bell”2 Fzjol 4 53,
Aol A 7190 & R st}

AMEIE 2o Bell”2 vgduwAd Ax=
el SRt 1,58 FL WY EE Bole uid
FrEA AAE Fie Wy go) o} o4
Fx FH o) Fol datell A Gt wo) WAyl
ttx #9x Kahn'®% & Yo ul-go] wul&sic)
2 Byl AHEIEE Bell”e v nA 33
7t BuA HAEodE 2 A8 T LA
FxAd A oA 50 o] F9 mAd Tl Wol
BARts Bustgch, AAE5 H Sl M=
WAt 238 2 wotew] 50t olAbe] mada el A
83.4%9 HAEE Ko A9 U™ 24 B4
o}

B FAA g glold FAALAY Az 9
ol #7]zk3te] #AE B Bell”e& 53 o]stel A
34%, 101 olAke] 25%, 201 olAte]l 11%= %4
HEEE B o] HA YL YA
d Aol e FARAY. ¥ By oA
€ 149 ol Fell A wo] WG oY 153 o)Ak
oM 1E Bl AE ga Ho wimy BAH
FAE Bl

=3 Bell”> d44doz Fue A g Yo
2, g 3 F2] Ty sd wa AF, FF(PE),
FE(EE)2E Y7ol A HAEE vz 2
-4 o1& 27 gz Rwstel e Janka %
%zg%@ #(peripheral vascular disease)?] &
) F o]zt sbaAk Fedte ¥ cholesterol A&

Orl

Table 10. Combined other diabetic complications

Complications No. of Pt. (%)
Retinopathy 20 (62.5)
Nephropathy 14 (43.8)
Neuropathy 17 (53.1)
Infection 8 (25.0)
Artherosclerosis 7 (21.9)
Hypertension 13 (40.6)
Cardiopathy 3 9.4)
Metabolic 2 (6.3

—1234 -



Table 11. Method ¢ effect of treatment

Effect Completely
Method healed

Improved

Not

improved

Conservative 4
Surgical
Amputation
Toe
Metatarsal
Syme
- B-K
“AK
Debridement
+ curettage
Debridement
+ IP fusion
Debridement +STSG 2
Ineffective Tx.

W W =W o e A

3 3 10

W W o W= = A

—

6 6

Total (%) 20 (62.5%)

3(9.4%)

9 (28.1%) 32

Fasht ¥RAE 229 AAU HA RYogn
FAsdct, AAE 2 9o wel =24 AP AR
(dry gangrene)st &4 ¥ (wet gangrene) & 1}
T Ao AdAAE 22EBAH gy ¥
Bolel A% x| ALE iy FAIAAE
Ztdel g AAE 2 Willlams"Ee W
9] A Lo o}zl cold foot, hot foot, warm foot 2]
3¥dE FH3tded cold foote A= Yol
A g+ Adlo)™ hot foote] A Hage ¢
g3y el sl 2d = A& T3y wa-
rm foot?] A& VPRPNE 9o} TG vz
Y gJ(collateral circulation)o] gl Ale) & wtghc}
= Agstdoh 2xA A glojy el
9} 7rde]l F83 84 0)x v Williams™™%, Dean
field® 52 F2A749 94 F2% 245 8 4
Aotz FFst ol

2 o el AHpredisposing factor)2 & ¢}
o g% &4, Az wPe Fd, oAHthermal
injury), WA %-F %] F4a3s3 Brand®, Row-
botham'®5-& Fgslglch. AAES #A$& o)
1582 714 Fstm A7, uAgY, Y&Fo|
A2 431 o

FaAy AA 9le] Hie AN F2 L2
el FHEe gl o] EAoly Buwy 3
Aol 1A LEAR wWHe] Yehtes ASE

7%= vgxid AAY 50%e) vzt WA 3}
& Bddx vasses Bell”e @uxwWA A
9 74%7t & & Ao FIHT 90% 0 Fe] FH
s} &Ao] Wol glL¢ Ry, =3 Kahn
T FX) HF(toes)oll 44%, A F¥-(fore foot)e) 389,
23 X (heeDell 9%7} ARt T Basgc,
A5 e e FAR) 48.7%, T
FA7 23% 42 Ful el u)F(lateral malle-
olus)E shutg w7 8 R4 @el LAsid)

FaWAg AA AL g AP Az
WY, 7] EA dAAAT Fo8 Aol Mz
Ao #doz dYANE Aksr] dd) YRz
<%(angiography), &3 %2 3 (ultrasound flow
meter), S| ¥ LT 2 Fo] 2olny AAHG glo]
& galvanic skin response& Al-£3le] Ao &
+& 4 F Q.

FxA AAN AL Qle] FdL A E otsA
2 $ohz AAA FY & ) ¥ F(septicemia) &
2 A% ARE 29 5 9o, FEe A =4
Aoz E37td(mixed infection)e]™ Hoars} To-
rres'” & Stapylococcus aureus, Streptococcus he-
molyticus, Proteus vulgarisz} €<lelgtn 3t e
o] Kahn'?%-& Staphylococcus aureus’} 28% Pr-
oteus vulgarisz} 28% %4 B xustgdzm 2 84 Kl
ebsiella, Escheria coli, Enterococcus® ¢l o]
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g4 7 AsE Laslgoen B Egatdola
U5 R §7I A} (anaerobic bacteria)® A] &8
3 Y o] Hed Louie®H& 2049 =HwAy
A2 gz F 188 o) 4 & 7|4 F(aerobic bacteria)
2 7] A F(anaerobic bacteria)e] EAld &5
A& 2astgda 4 HagolA HF 5.8%9 7

F7b vl ekE 9SS v sl £ (mixed infec-

tion)o] T2 A4S A, HAEY A$e
staphylococcus aureus7} 17# (53, 1%)2 7}4 %
bl 1384 F(gram negative bacteria)ql Esche-
ria coliv} enterococci® 3 ojo] A mheFEgl o 5
ol 43t s Bch

FuA A Fx 9loiAe FFg Fuke
Kahn'5 & 34%2 nuid $& &8¢ R3y3ge
v A AAEL 209 (62.5%)2 W2 H ¥ u] g9
59 &274% Bt

e FxWA g3 Ie) kg B4 Kahn'®?
< A4 #H(cardiopathy)63%, =2t A $Hretinopathy)
59%, 414 #H(nephropathy)50%;, =2 & 343 #(peri-
pheral angiopathy)44%;, > & s 3Hcerebral vas-
cular disease)24% & Buslgdon] Azge A%
= WA # 62,5%, AAAR 53.1%, AAE 43,
8% WA && R},

BFxA HAH9 AR+ 2A 823 34 (conse-
rvative treatment)®} 4<% Q¥ (operative treat-
ment)2 J¥ch dxt Y AAE EdE A
E 234 oy} ¥ w8 F8AHL FAY
lch. Brand®= 2x A 339 firelz & 714
%83 stub(pressure)e] F o sAEA &= st E
Yoz 3 dAYE FFE SAoH o] 2 A
A€ o el 7t A) & Hd2(shear stress)o) 2
# A7 A7 AxY Adeg dsld A
A4 4 sldkn FAgsa,

RZx 84l 9le]4 Rowbotham®Z g ¥t}
Zdo) A4 Faste 1 99 AF2F A
7t F8Eeka FRslgon ARz ael 7
dol TUHA oL oy BEy ayger &
7} 7bssicia s,

e 8o 2 w74 % d A 4 (sympathecto-
my), £ 2} A <-(arterial reconstruction), i3
W ed A A %(local debridement), A +<&(amputati-
on)gel 9ley Axe) 271xjE ABAFI Sl
A ot AL Algdm o A Aohr) Qe
A A5 AdES 2384 ok Williams'5-&
cold foote] ==& Axt& 239 hot foote] 7 A
£ 34E A A A s (debridement) ¥ A %
el Axx8E 2332 warm foote - & At

e HAddAMES S¥e Y3z Hayye
A A5kl oh, H @4 (amputation)e] A% 2 Br-
and®= GBS o R $ASA gt A FE, A
Y Z(septicemia), A HPAa FHdE E
ch. 2dud e el Ao Fa Y&
Rowbotham'®% o) 2} 51 % % =] 4 <}toe amputation),
FZ2F Y994 AxHmetatarsal heada amputation),
&% 7+ A <t(transmetatarsal amputaticn), 3}
# 4 <H(B—K amputation), o 5] 8 HA—~K amqut-
ation)& & 4 Uow AR AP Pz
%(angiography) =& Z&3 ¥ &z 22 (ultraso-
und flow meter)e] ojs} W& Ego] & % qlciw
gttt Pearsed} ZieglerV:= WaAAe $ A
ol 1a Adgd vs dx7 Foda FAsky
o},

FxwAd A #x) FE SAE HADIY F ¢
% 31A|E "dslA 2 %82 Hoarsd Torr-
es'¥ ojsl® 5 oluel 50% Roon™%-& 32%
gty yastelew dgdate A& Hoars}t
Torres™ = AdaAF Wdeld 7%, 3 Wl 45
%€ B e Roon'W%e 747+ 3%, 61%,
Eckers}l Jacobs¥v 23%, 39% S ® w38}t

get FadAd #A #Hale gle] o sta] B
ZA A & AH4sle AA @A He 3
AAARE 27 WA 2 B e  Frae
A% Fud Fxle) A3 2&e] ¢ Fesclx
AZr=Ew A7} LT Folle AlSsn 43
A &F e Aol Fasichy Yzhg,

v.d o

1978 3 ¥ HE 19839 2 Y7bA 57 299
EgeM AYstds Gy A 82} 3298 o
doeg dad #AFE e g&y 2L AHRE
Art.

1. #488L 1.02% 41 f&d F71 348
Bgow 504 ol 9 odaFell 4] 83.4%9 A&
& Byr),

2. olE7ITL HA 3dFE Hau 24de) o]z
Hom vimy BAE FXE Byon HAF 2
BE F AW oo ofBE g sligic).

3. AR Fagho] 46.9% 2 74 @
S RAHRE Fx7) 199, HHEA 9HY
Tolden 19 ghubg wr) A8 v Fa} Za)
F-off Ay 3} o},

4. AT EL 90.6%% 29 Staphylococcus
aureus”} 17#1(53.1%) 2 7+3 @z &3]
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5l gt £ ALY FFA £

o
T

=

62.5% N A Rct,
5. B Fae Fube watFe] 204(62.5%)
7 g AAEF, AFE £oldeh

6. A8 &Y 9 €4 3y e 89
71.9%°1 4 AH = 4L B}
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