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A Clinical Study of Replantation of Amputated Digits

Ik Dong Kim, M.D., Soo Young Lee, M.D., Poong Taek Kim, M.D., Byung Chul Park, M.D. and Jung Tae Park, M.D.

Department of Orthopaedic Surgery, Kyung Pook National University Hospital, Taegu, Korea

Since the first successful replantation of incompletely amputated digit was performed by Kleinert in 1962, Komatsu

and Tamai reported the successful replantation of a completely amputated thumb in 1965.

Nowadays, further improvements in instrumentation and surgical skill are accomplished and replantation of digit has

been popularized widely.

But sometimes the functional results of replanted digits are not excellent expected and there is a place for discussing

gain between the result and efforts to replantation.

We have been analyzed 28 cases of finger replantation in 17 patients from June, 1982 through June, 1984 at the Depart-

ment of Orthopedic Surgery, Kyungpook National University Hospital.

The results were as follows:

. Male were 12 and female were 5, and average age was 20.5 years old.

2. The most common injury was done by cutting machine.

3. The number of amputated fingers were as follows:

7.

thumb, 6 cases; index finger, 11 cases; middle finger 7 cases; ring finger, 3 cases;
The level of amputation was as follows:
Zone 11, 6 cases; Zone III, 15 cases; Zone IV, 7 cases;

. The maximum ischemic times for successful results of finger replantation were 19 hours.
. The total ratio of successful replantation of digits in our cases was 82.1%.
. The functional results of replantation including joint motion, sensory recovery, two point discrimination, pinch power,

sweating were relatively satisfactory.
(Normal 8, Fair 11, Poor 3, Protective 1 case) _
The main cause of replantation failure was thrombosis of the vein.

Key Words: Replantation of amputated, digit.
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Table 1. Age and Sex distribution

Table 4. Type of amputation

Age X M F Total Type No. of case
0—10 2 1 3 Complete 18
11—-20 5 3 8 Incomplete ‘ 10
21-30 4 1 5 Total 28
31—40 1 0 1
Total 12 5 17 Table 5. Technical Indication for replantation

* Average Age = 20.5 years

Table 2. Causes of iniury

Cause No. of patients
Cutting machine 9
Press machine 4
Electric saw 1
Crushing 1
Belt injury 1
Total 17

Table 3. No. of individual amputated finger

1. Type of injury;
a. Clean - cut
b. Mild to moderate crush
c. Avulsion{on occasion)
2 . Level of amputation;
Zones III-V
3. Number of amputation ;
a. Multiple digits b. Thumb
c. Single ;
Children
Cosmetic consideration
Occupational requirements

Finger No. of digit
Thumb 6
Index 11
Middle 7
Ring 3
Total 28

Fig. 1. No. of Digits (Zone classified by Tamai).
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Fig. 2. Preparation of the amputated part.

Table 6. Operative sequence for digital replantation

1. Identification

. Debridement

. Bone fixation

. Flexor tendon repair

. Extensor tendon repair
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. Venous anastomosis
7. Arterial anastomosis
8. Nerve repair

9. Heparinization

10. Revascularization
11. Skin closure
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Table 7.Relation between survival rate and ischemic

Table 9. Rating system for two point discrimination

time Classification Millimeter No. of cases
Survival
urv1.v - Cases Survival % Normal 6 8
Ischemic time Fair 6 —10 11
Within 6 hours 9 8 88.8% Poor 11-15
Within 12 hours 17 14 82.3% Protective 1 point perceived 1
More than 12 hours 2 1 50.0% Total 28
Total 28 23 82.19
2 % Table 10. Causes of failure of replantation
Table 8. Patient assessment of replanted digits Cause No. of digit
No. of cases % Thrombosis
Better off with replanted o vein 3
digits than not replanted 2 (100%) artery 1
Cold intolerance 17 (75%) Too long
Pain in replanted digit - ischemic time 1
Cosmetical satisfaction 21 (92%) Total 5
AH£-3}e] epineural sutured}-¢i c} .
s /\‘/\E/\

A A &3t 2+ volar short arm splint & immobil-
ization d}aL 4] AEo] B -2 &l }.

Dressing changey <4~A] & saline wetting &)= 4
18A7LF %) Agshedch.

HAubx o} &al7d -3 wh= k7] 9 gl medication
© 2 Al A heparing A}-§35}x] 949t o™ lowmole-
cular dextran 8} 500cc/day® 3zt AHw]ZFa}s)

3L aspinin 1.2gm~1.5gm& 7 ~109 7+ A}-8514c}.

=3 3FYE] guarded exercise® 2]zl ).
N. & i

Ak AT AF-L 284 F 230 (82.1%)
o] giet.

1. @R ECAI7]

Frk 6 A17ko] ol A1y 9el T 8 (88.8%)
1241 7ko) ol Al 3E 17l F 14 (82.3%) 2 124]
Zrol Azt A e} At FL e
vhebiteH(Table 7).

2. & Alo| HEY

kA Al ZA§ 106 F 94 (90%), LA
Actal 79 184 F 14 (77%) & E A} 4
A4 o Az Fgbot.

3. A A28 ke o Fz Bl 2o 71100
%, cold intolerancel= 75%2 Jlelytom 4x]2]
E=20 9iglt}. cosmeticalulEE = 92.8% o]}

Dorsal veins
Digital artery

Fig.3. A dorsal schematic view of the vascular an-
atomy in the most distal zones of amputation.

(Table 8).

4. 7+7}% 7} 2 & American society for surgery of
Handoll 4 7] &% 3718 o] &3] ZAsg =019
o] (82%) ol A 10mme] o] gl e (Table 9).

TR FFL FrARHe] HF 45°, 29
AAdgde i 50°, dA AR Ao] HF 25°0]
oot

5. Asiflqloe: ¥ gAg4Hor
T AYEA 3o, FHEA 16, A7 @ FFwbl
o3t 147t glglom(Table 10), el 3o F
207} FEF & 244200l kA 39}

-1138~-



EUKDONG §5 8.8

F

Fig. 4. A) 304) F=}2hz}, FolAntzlo] Aut4at 9)E. B,C) 55 87449 grip, wiiting 245-. D, E) 4%
8AYY 2 A4 9 TF24. F) 75 8AHYY FA48 24,

-1139-




G

Fig.5. A) 254] &2b8ka}h, A7 5ol & A4 A, B) 5 wigd £3. CD) +5F 124 42| 44
A 5 FF %<, E) 2 point discrimination : 3mm (A 44) . F, G,H)writing ¥ grip 255

- 1140-



C

Fig.6.A) 234] of=}3hz}, Adcdslo] & A4 95 B

+4F 4 £7. 0) £2F 10499 24.D)+

%% 10/ Y2 grip 24. E) 2 point discrimination : 5mm. F) Pinch meter2 notor powerE 2 #(121b). G) writing

B,
m = &t

4212] N4 196213 Kleinerty} thumbe] &
AR A4S A gehed 4 19659 Ko-
matsu 9} Tamaiol] o]3 sk d=sl 19 A3t
ol 22 4T ol F v A-Felr} smslgiu}.
Azl NG JFL sty depi
A9 F5%, 57 T 2 i}TEM/L“‘ol
U 25 I3l dAAE 2 AsE 7L
&

Slep.
Z HFzicto g 9ld)r ischemias} F22f 4
2ol 4 6~8AIZE fAF F UotT 3

-~

o 0~ 4Coll4 2Pgt A4S 2447k o)A Aoy
€ fAE + dedl™ XJZH-:«I A% A 194
7R e k2 AFE %M

Aeti-9ol e 4FH¥E Tamai™ 5-& §2| o
EE5 = s A Eﬂ'r”q"‘-'} Tz 9 A3
Fer718 SFgAldl e}l Zonel] V7lx) 5%
B3l Jyrgl.ow(Fig. 1, 3), Zone | A &= 2o g
it EME MAge] sHF o Hrds sl Zone
Vol A= A go] 72 Batsleln 714 shgl.od
] Rye] Ashst Zone Mo} Vo4 Jebytelm w
238t A 2EL Zonell, Vo4 2+ 24, Zone
Mol 4 1o Asizt gdgich.

-1141-



Actateol =& AHEe] 4F &L OBren™™™
Soll Sahd fadstech FAUR] 43 o]
Eohn nnsigeel, 42489 A9l Laa
Ak AEEo] 0% AR At 8% R} ot
o d@Ere T AW 1! 20]4E 3=
A 9602 HL gom™ AHEE FU
9 Fu4E o gl YRR fEg AHE
A5ic.

3434 oial 4 BunkeF "2 g wl
= g3ste godo| £4lo] Au FEAlort AFE
dld #E 9 dAYAE LA 5 v +3
g9} Lendray™: 3+ 34 nix A3 7
+ AN kg Addhes] & ¥ ohel At
Lol AbaFFE 2o welgo s YEEE
Eqlelal #lgc}t. A 2}E-L ischemic period7} =4
7t Askstg AV Aol A AgA ) A A
F9-E 1A s H€5E AAANFE AR S
2kt

FANG T TN e Y BRoje
7158 Bo] vi& Fe3let. ol g £¢
< EEZ, AA, 2 AY AR AE) B
of WAoln] Az}E2] 79 sH53lwl one stage
operation® 2 7, A4, & 438l 753 Bl
oq wyulSol HEY wg AHE vhehh .

A gee] P F5o2 YAHAAE A F] 9
3l¢] Rheomacrodex 500 cc2 3~59] , Aspirin 1.2gm
€ 747 AH§3tg o= heparin®] A4l T 1A
sk,

Aol Ao qlsld 349 A7
25 Qedl olv AYYEF/ FUEFE g
3 A EH-e] R4zt kA o] vl 7] of
o2 MAAY,

—

2 B

ALz ofshol ek W) shebmdel 4 1982
6 43e] 19841 6 Y7tz ArkrRY AMPes
AR 1798 2 280l skl A A o
FHINE s b e AEL Atk

1. 2babe] d®e 1014 404 7A< 2 BF 20
Agem A} 129, of=prh 5Holgieh,

2. Ao Qe Axtrld 27 drde] 942
7t ebsket.

3. Avki9= U7 11 2 7HaF okt Zone
M~} 154, Zone IV7} 76, Zone 1, M7} 54]2]
ol 9ict.

4. Axtadel bAddoroe] 184, EoiAl Hrlo]

10ed| o] g et

5. BFFREAIZEL AL 19474 1al9 o
23 AsE gl

6. AT 4FE FAAA—NA 0%
S Awte] 8% P 82.1%] e}

7.A8gE F RAET, A, T4, S
weating 2 W] aLY wpEg af 3¢l

8. MY Uil dAYA S35 A9
ddyg4o] 7b & Hlelddet.

REFERENCES

D feA - 24 - qkA - A L AkAbA o
kAo AAT, ALY el shets) 2] #1514,
A 235, 197 1980

2) o)A : Replantation of amputated parts of
extremities, o §1A 3] 9] s}&F A= A 157, A 2
%, 370 1980

e S LR S R L R
AR Y ArkA ] A gl o Qabs A
Y pekslx] AM17H, A 235, 259
1982,

4) Buncke, H.].: Replantation Surgery in China, Plast.
and Reconst. Surg., 52:476, 1973.

5) Bunke, H.]. et al: Experimental Digital Amputation
and Replantation. Plast. Reconstr. Surg., 36:62, 1965.

6) Chen, C.W., Cheien, Y.C. and Pao, Y.S.: Salvage of
the foreérm Jollowing complete traumatic amputation:
Report of a successful case, Chinese Med. J. 82:632,
1963.

7) Corry, R.T.: Replantation of Severed Fingers. Ann.
Surg., 179:255, 1974.

8) Daniller, A.L: Symposium on Microsurgery. The C.V.
Mosby Co., St. Louts. 1976.

9) Havhurst, J.W.: Factors influencing patency rates, sym-
postum on microvascular surgery, Vol. 14, 921-29, St.
Louis, The C.V. Mosby Co. 1976.

10) Kleinert, H.E., Kutz, J.E., Atasoy, E., Neale, HW.
and Serafin, D.: Replantation of non-viable digits-ten
year’s experience. J. Bone Joint Surg., 56:1092, 1974.

11) Kleinert, H.E. and Kasdan, M.L.: Anastomosis of
Dagital vessels. J. Kentucky Med. Ass., 63:106, 1965.

12) Komatsu, S. and Tamai, S.: Successful replantation
of a Completely Cut off Thumb. Plast. Reconsty. Surg.,
42:364, 1968.

13) Lendray, P.: Pursutt of Function in Digital Replanta-
tion. Recontructive Microsurgery, P170, 1977.

-1142—



14) Malt, R.A. and McKhann, C.F.: Replantation of
severed Arms. JA.M.A., 189:716, 1964.

15) Malt, R.A., Smith, R.J. and May, ].W.: Replantation
of the Amputated Hand. Reconstructive Microsurgery,
p. 180, 1977.

16) Morton, J.H. and McReynolds, D.G.: Replantation of
the upper arm. Possibilities and Problems. ]J. Frauma,
9:3, 1969.

17) O’Brien, B. McC., Miller, G.D.H., Mac Leod, A.M.
and Newing, R.K.: Sarins the amputated digit and
hand. Med. J. Aust., 11:558, 1973.

18) O’Brien, B.McC.: Replantation Surgery. Clin. Plast.
Surg., 1:405, 1974.

19) O’Brien, B.M. et al: Digital Reattachment and Revas-
cularization. J. Bone and Joint Surg., 55A:714, 1973.

20) Sefin, D. and Bunke, H.I.: Microsurgical Composite
Tissue Transplantation. The C.V. Mosby Co. 1979.

21) Six Peoples Hospital, Shanghai: Replantation of
severed Limbs and Fingers (Chirese) Excerpta Medica.
19, 2 Orth. Surg., 49, 1973.

22) Smith, R.J., Malt, R.A., Remensnyder, J.P. and Har-
ris, W.H.: Functional Evaluation Following Upper
Limb Replantation. Orth. Trans., 1:109, 1977.

23) Tamai, S.: Multiple Digital Replaniation. Reconstruc-
tive Microsurgery, p. 172, 1977.

24) Terzis, J.K. and Daniel, R.K.: Reconstructive Micro-
surgery Little Brown, 1977.

25) Weiland, A.J.: Replantation of Digits and Hands,
Analysis of Surgical Techniques and Functional Results
in 71 patients with 86 Replantations. Orth. Trans., 1:1,
1977.

26) Winferey, E.W. and Foster, J.H.: Low Molecular
Weight Dextran in small Artery Surgery, Antithrom-
bogenic Effect. Arch. Surg. (Chicago), 88:78, 1964.

-1143-



	ASD: 


