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A Comparative Study of Range of Motion With or Without Distal I nter phalangeal
Joint Fixation in Replantation of the Amputated Fingertips

Seung Kyu Han, M.D., Si Young Roh, M .D., Ph.D., Jin Soo Kim, M.D., Ph.D.
Dong Chul Lee, M.D., Sae Hwi Ki, M.D., Ph.D., Jae Won Yang, M .D.

Department of Plastic and Reconstructive Surgery, Kwangmyung Sung-Ae General Hospital, Kyungki-do, Korea

Purpose: In the process of replantation of the amputated fingertips, the primary concern was given to
survival of the amputees, while the functional aspect of digits after the surgery has been easily neglected.
Although an internal fixation with a K-wire is often a part of replantation of the amputated fingertips, lit-
tle consideration had been given to the study of relationship between distal interphalangeal joint fixation
and post operative range of motion. A comparative study in relation to post operative range of motion was
done on two different groups, one group with K-wire insertion and the other group without a K-wire
insertion at the distal interphalangeal joint.

Materials and Methods: The study was done on the cases of a single digit amputation conducted at
our ingtitute (the age in the range of 10 to 60) in about four-year of time span from March of 2005 to
March of 2009. The cases with a thumb replantation, osteomyeélitis or articular surface injury have been
excluded from this study. The cases of both head and shaft fracture, except the insertion site of tendon, of
distal phalanx of internal fixation with a single K-wire were reviewed for this study. A group of 24 cases
without distal interphalangeal joint fixation in comparison to a group of 22 cases with distal interpha
langeal joint fixation was reviewed to assess the postoperative range of motion at distal interphalangeal
joint on the 6th week after the surgery. And, on the 30th month after the surgery, a group of 10 cases
without distal interphalangeal joint fixation in comparison to a group of 10 cases with joint fixation was
reviewed. A K-wire was removed in about 5 weeks after the fracture was reunited under the radiographic
image, immediately followed by a physical therapy.

Result: The active range of motion for a group without interphalangeal joint fixation was measured
49.0° on average, while 28.6° was measured for a group with interphalengea fixation on the 6th week
after the surgery. On the 30th month after the surgery, the active range of motion was measured 52.0° and
55.0° on average for a group without and with interphalangeal fixation respectively.

Tel: 02-2680-7238, Fax: 02-2615-7218, E-mail: psczero@korea.com



— W 9 A A ARR ARTE

A A5A wd Y7 % WSl A —

Conclusion: In the process of replantation of the amputated fingertips, short-term(on the 6th week)
improvement of postoperative active motion of range can be expected in the cases without distal interpha-
langeal fixation in comparison to the cases of interphalangeal joint fixation with a K-wire. However, there
seems to be no difference on motion of range in along-term (on the 30th month) follow up period.
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Table 1. Patients on the 6th week after the surgery
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Table 2. Patients on the 30th month after the surgery

DIPJ not fixed DIPJfixed DIPJ not fixed DIPJfixed
Patients 24 22 Patients 10 10
Age 39.5 354 Age 43.0 35.6
Male/Female 1717 15/7 Male/Female 713 713

*: DIPJ, Distal interphalangeal joint.

*: DIPJ, Distal interphalangeal joint.
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Table 3. Patient profile(without distal interphalangeal joint fixation)

]-——611 9 201 3

=9 v FeelM A H9)
A Hold 9] delA
$% W99 Fo|2 Zs}Ho7 Hlm

L Lo

et

d 113, =

A % 2914
=

& elellA

$E WIS vmalo)

E 99x #de] =%
< A gsisich
gaton 170 K-7
735t Aol E3sle]
& %“ ¢ 7 oe 1
A AR Fde B
71%— ol 7hed&

$
N
Y
=3
2
X

FE T 67 A W 24 A, A9 BLE 0y
3 B B 29 A9 B ST &5 9 97
e 49.0° (5" ~T757)(Table 3), ¥91# #4HS 14

A} o] Hat g2 28.6°(0°~60°) (Table 4)i 49
A wAS 34 ge B4 29 5F LF WA o
A 23 AQeHFig. 1.

F% F 3049 A I FAH ABIAE 994 B
g ngA @e 4 T FE@el 52.0°30°

4

. ) 6th week ' 30th month?
Patient o nge Mured - Amp. DIPJ DIPJ DIPJ DIPJ
Number Finger  Level® o iension(* JFlexion(©) ROM(°)  Extension(*)/Flexion(*) ROM(")

1 M/48  Midde  Head' /75 75

2 M/34 Ring Head 0/65 65

3 F/29 Ring Head 0/65 65

4 M/44  Ring Head 0/65 65 0/65 65

5 M/29  Index Head 0/55 55

6 M/23  Middle  Shaft’ 15/75 60

7 M/39  Midde  Head 0/60 60

8 M/28  Index Head 0/60 60

9 F/39 Ring Head 0/60 60 0/60 60
10 M/49  Ring Head 0/60 60

1 F/39  Index Head 0/60 60

12 M52 Little Head 0/60 60

13 M/25  Midde  Head 0/55 55

14 M/44  Midde  Head 0/55 55 0/60 60
15 F50  Midde  Head 10/60 50

16 M/19  Index Shaft 0/40 40 0/60 60
17 F21  Index Head 0/40 40

18 M/45  Index Head 0/35 35 0/45 45
19 F/49  Index Head 0/35 35 0/55 55
20 M/5L  Midde  Head 0/35 35

21 M/49  Index Head 0/30 30 0/45 45
22 F/40 Ring Head 0/30 30 0/30 30
23 M/43  Midde  Head 0/20 20 0/50 50
24 M/58  Middle  Shaft 5/10 5 0/50 50
Mean 49.0 52,0

*:Amp. Level, Amputation level, ":6th week, 6th week after the surgery, *:30th month, 30th month after the surgery; *: DIPJ, Distal
interphalangeal joint, ':Head, Distal phalanx head, *:Shaft, Distal phalanx shaft.
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Fig. 1. Distal interphalangea joint active range of motion on
the 6th week after the surgery.

Table 4. Patient profile(with distal interphalangeal joint fixation)
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Fig. 2. Distal interphalangea joint active range of motion on
the 30th month after the surgery.

Joint fixed

] ) 6th week ' 30th month*
Paient oo ypge Mured - Amp. DIPY DIPJ DIPJ DIPJ
Number Finger  Level® o iension(® J/Flexion(©) ROM(°)  Extension(* )/Flexion(*) ROM(*)

1 M/19  Midde  Head 0/60 60 075 75

2 M/3L  Ring Shaft! 0/55 55 070 70

3 M/2L  Ring Shaft 0/50 50

4 M/47  Middle  Shaft 0/50 50

5 M/45  Ring Shaft 0/50 50

6 M/44  Little Shaft 0/40 40 0/40 40

7 M/56  Middle  Shaft 0/40 40

8 M/29  Index Shaft 0/35 35 0/60 60

9 M/19  Midde  Head 0/35 35

10 F/33  Index Shaft 0/35 35 0/60 60

11 M/26  Index Shaft 0/30 30

12 F/30  Index Shaft 0/30 30

13 M/28  Middle  Shaft 0/25 25

14 M/44  Midde  Head 0/25 25

15 F/33  Index Head 0/20 20 0/60 60

16 F/3L  Index Shaft 5/20 15

17 M43 Index Shaft 0/15 15 20/40 20

18 F/40  Middle  Shaft 30/40 10

19 F/34 Ring Head 0/10 10

20 M/32  Midde  Head 0/0 0 0/45 45

21 M/45  Middle  Shaft 0/0 0 0/70 70

22 Fi49  Little Shaft 0/0 0 0/50 50
Mean 286 55.0

*:Amp. Level, Amputated level; ':6th week, 6th week after the surgery, *:30th month, 30th month after the surgery, *: DIPJ, Distal
interphalangeal joint, ':Head, Distal phalanx head, *:Shaft, Distal phalanx shaft.
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Fig. 3. Distal interphalangeal joint active range of motion
according to amputation level (on the 30th month after
the surgery).
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Fig. 4. Distal interphalangeal joint active range of motion
according to age (on the 30th month after the surgery).
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Fig. 5. Case 1. (A) A 29-year-old woman, complete amputation of left ring finger at distal phalanx head level, (B, C,

D) Without distal interphalangeal joint fixation. K-wire removal at 5th weeka.

Fig. 6. Case 1. At 6th week, thereis no limitation of flexion at distal interphalangeal joint.
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Fig. 7. Case 2. (A) A 19-year-old man, complete amputation of right middle finger at distal phalanx head level, (B,
C, D) With distal interphalangeal joint fixation, K-wire removal at 5th week.
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Fig. 8. Case 2. (A, B) At 6th week, there is a limitation of flexion at distal interphalangea joint, (C, D) At 30th
month, there is no limitation of flexion.
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