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Risk Factors of Syme Amputation in Patients with a Diabetic Foot

Heuichul Gwak, Jeongyo Kim'*, Youngjun Kim, Jeonghan Lee*, Woonseong Lee

Departments of Orthopaedic Surgery and *Anesthesiology and Pain Medicine, Busan Paik Hospital, Inje University College of
Medicine, Busan, "Department of Orthopaedic Surgery, District Hospital, Korea Army Training Center, Nonsan, Korea

Purpose: This study examined the factors affecting the treatment of diabetes mellitus foot patients who had undergone a Syme amputa-

tion.

Materials and Methods: This study included 17 patients diagnosed with a diabetes mellitus foot and who had undergone a Syme am-
putation from January 2010 to January 2014. Some of the risk factors (age, body mass index [BMI], disease duration, smoking, ankle
brachial index [ABI], HbAlc, serum albumin, total lymphocyte, C-reactive protein [CRP], and serum creatine) that affect the successful

Syme amputation were analyzed.

Results: The healing rate of a Syme amputation was significantly higher when the lymphocyte count was above 1,500 mm* (p=0.029).
The factors affecting the surgical outcome according to multivariate analysis were HbAlc and the BMI (p=0.014, p=0.013). Regarding
reamputation, there was a significant difference with HbAlc, lymphocyte, and BMI (p=0.01, p=0.03, and p=0.01). No significant differ-
ences were observed with age, disease duration of diabetes mellitus, smoking, ABI, serum albumin, CRP, and serum creatine.

Conclusion: The HbA1c level, BMI and total lymphocyte count are risk factors that must be considered for successful Syme amputation

in patients with diabetic foot disease.
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Ak, 2 AT AT B QAT &2 ¢ Y (In-
stitutional Review Board)2] <212 191
ZHH.G)ell o3l A=A}, & A7s A7 2 550 4
ol aapRon, wolet] 3 3

Hit ABL 62.941(39~854)), 1t BMIE 22.0 kg/m” (15.0~
33.6 kg/m?), Bet Bz 0]§ 717+ 15.43(7~309), H F9&

2-66.3%, H1t ABIE= 0.9 (0.44~1.09), Bt HbAlcE 9.0% (7.0%
~13.5%), ¥t &5 albumin 2.9 mg/dL (2.0~3.7 mg/dL), &
Yz FFE 1410 mm® (630~2,200 mm?), 1+ CRPE 8.9 mg/L

(0.75~36.62 mg/L), H7T creatine>
At

7} eS| dote] AR AREHE VIEA] o3 #E

TS @Ak 71EA] vivke] e THAE @Akt ew Ur%oi

FTES BT 71EX= 37 6541, HbAlc 8,0%, &

Z albumin 2.5 g/dL, ABI 0,9, BMI 25.0 kg/m’, creatine 1.2 mg/

1.9 mg/dL (0.42~06.2 mg/dL)
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= 550] gl A9olME Syme Ak 2 83514] gkon] 1w 7] 93 BAE F§ v 745 Al
24 Azolw B7ehn deiwo] B3 A doR B syme WE ofF A5 glo] 4T o Ak H 21,
Ak, OPdAL 7] A9 S deke] H-8-F 0|9l e Syme Mk FE o]F AlpEo] ast ol Ugte 2o 2 BRI &=
53 NPT A YTk RE BA R T12S Bl olel V) Aee § 0, 859 T Aoz s o 52 3hAe)
olzbol| thaf Fakzow v EAEg) o, Al BAY = 9T dekes Al A= Alesolzt F sttt F 174
shxlo] 7] EA 9l A o} A A A4 (body mass index, BMI), & ollA] 1341(76.5%) % F 2FlRE AksS Al8Y WA, 400(23.5%)
ol 0|3k 7|7k, &9 f-5, =4k A|9r(ankle brachial index, 01]/~1 B A]ago Aok
ABI) & ZARIAL, AAZAEAE B3l B3 A (HbALe), E oA e A S W] A9 Z7)E FjlEte] &
Table 1. Wound Features in Healed Group and Unhealed Group
Patient No. Group Sex Age (yr) Wound site Size* Cause
1 1 Male 54 Forefoot Small Necrosis
2 1 Male 50 Forefoot Small Ulcer, infection, necrosis
3 1 Male 58 Midfoot Middle Necrosis
4 1 Male 68 Midfoot Middle Infection, necrosis
5 1 Male 39 Midfoot Large Infection, necrosis
6 1 Male 57 Forefoot Small Infection, necrosis
7 1 Male 61 Forefoot Small Necrosis
8 1 Male 72 Forefoot Small Necrosis
9 1 Male 70 Midfoot Middle Infection, necrosis
10 1 Female 78 Midfoot Middle Infection, necrosis
11 1 Male 85 Midfoot Middle Infection
12 1 Male 66 Forefoot Small Necrosis
13 1 Female 46 Forefoot Middle Necrosis
14 2 Female 49 Midfoot Middle Infection
15 2 Female 70 Forefoot Middle Ulcer, infection, necrosis
16 2 Male 62 Midfoot Middle Infection, necrosis
17 2 Female 85 Forefoot Middle Infection, necrosis

Group 1: healed group, Group 2: unhealed group.
*Small: <5 cm, middle: 5~10 c¢m, large: >10 cm.
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Table 2. Rate of Healing by Divided Standard Value

Factor No. of patients Success of treatment (n)  Rate of healing (%) p-value*
Age (yr) 265 8 6 75.0 0.665
<65 9 7 77.8
HbA1c (%) >80 12 8 66.7 0.208
<8.0 5 5 100.0
Albumin (g/dL) >25 13 11 84.6 0.219
<2.5 4 2 50.0
Smoking Yes 9 7 77.8 0.665
No 8 6 75.0
ABI 209 4 3 75.0 0.700
<0.9 13 10 76.9
BMI (kg/m?) >250 4 2 50.0 0.219
<25.0 13 11 84.6
Creatine (mg/dL) >12 9 7 77.7 0.665
<1.2 8 6 75.0
CRP (mg/L) 232 13 10 76.9 0.700
<32 4 3 75.0
Total lymphocyte (mm?) >1,500 8 8 100.0 0.029
<1,500 9 5 55.6
Wound site Forefoot 9 7 77.7 0.893
Midfoot 8 6 75.0
ABI: ankle brachial index, BMI: body mass index, CRP: C-reactive protein.
*Statistical analysis by chi-square test.
23599tH(Table 1), 23232)8F AANTHEHIAR 2] 2173 o4 Table 3. Factors’ Effect to the Operative Outcome
o 5) 2 g HrHbone scan)= AlSste] 5914 v v Factor p-value*
EFg oL, 9bE Wt ol 917 zpoli waHA egle Age 0.554
A5 4ol 5 200 A 29 AR 7, Age] okat 9 DM duration 0.917
HbATc 0.014
lojflom, 1e]= AL gl o] AAlo]H 1e= ZHedo] lle] Albumin 0280
o] A2 AFITHTable 1), T FolA] 2 QS Afo]o Smoking 0663
ABI 0.841
= 3] [JA=N 3 35 .
A 2Fol7h A=Al ol thafj A &= v atsf Bket, BMI 0.013
57| F4-& IBM SPSS version 21,0 (IBM Co., Armonk, NY, Creatine 0.371
UsA) §7 29 o) g3te] FlolAlF £ 4 s e = o
Total lymphocyte 0.052

AlgEted o B 4=l WMol thaf A= Mann Whiteny U-test=
ARgsEe] Bl E AlPsE it frolaE2 patel 0.05 ofstd ul &
A Freldk Ao m Aokt

z

Z I 1,500 mm’ o)M= e AF-Eo] 100%, 1,500
mm’ 0]6}01]* = 52 AFE0] 55.600 A7E KB 1500 mm’
ool F HIFLE 7= oA E% o e AFES Y

(p=0.029; Table 2), ¥1¥ B , ABI, HbAlc, albumin,

=
TE9] gt 2ol7t %}‘RiE}(Table 2). {5-—r ‘%l %—fi%i ﬁlv‘i‘
+ HH 5o mE e AT
ZFol &= §IATH(Table 2).
Z}zke] QIS 0] et nAE YFES 43817 #l3 o

DM: diabetes mellitus, ABI: ankle brachial index, BMI: body mass
index, CRP: C-reactive protein.
*Statistical analysis by multivariate analysis.

HEF RS o]83 TS A5k ItHTable 3). HbAle % BMI
=5 *é%%fﬁl 94‘3] e FFE VA2 (p=0.014, p=0.013),
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Heuichul Gwak, et al. Risk Factors of Syme Amputation for Diabetic Foot

81

Table 4. Values of Factors in Healed Group and Unhealed Group

Factor Group 1 Group 2 p-value
Age (yr) 61.8 66.5 0.55
DM duration (yr) 15.5 15.0 0.91
HbA1c (%) 8.5 10.7 0.01
Albumin (g/dL) 3.00 2.65 0.27
ABI 0.83 0.89 0.58
BMI (kg/m?) 20.3 27.6 0.01
Creatine (mg/dL) 2.1 1.1 0.14
CRP (mg/L) 9.4 7.2 0.73
Total lymphocyte (mm®) 1,540 1,010 0.03

Group 1: healed group, Group 2: unhealed group.
DM: diabetes mellitus, ABI: ankle brachial index, BMI: body mass
index, CRP: C-reactive protein.
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Figure 1. (A) A 59-year-old man had
type Il diabetes, amputated toes and skin
necrosis. (B) Syme amputation was per—
formed well and walk freely with prosthe-
sis after healing.

Figure 2. (A) A 62-year-old man had
diabetic foot ulcer. (B) Below knee am-
putation was performed due to difficulty
of infection control and laboratory abnor-
mality.
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