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The Treatment Outcomes of the Metacarpal Shaft and Neck
Comminuted Fractures Using Modified Percutaneous Retrograde
Intramedullary Kirschner Wire Fixation

Seok Woo Hong', Young Ho Lee’, Min Bom Kim®, Goo Hyun Baek’

'Department of Orthopedic Surgery, Ewha Womans University Mokdong Hospital, Seoul, Korea
"Department of Orthopedic Surgery, Seoul National University Hospital, Seoul, Korea

Purpose: The purpose of the present study was to verify the therapeutic efficiency of modified percutaneous retrograde
intramedullary fixation using Kirschner wire in metacarpal shaft and neck comminuted fractures.

Methods: A total of 17 cases in 15 patients with metacarpal shaft and neck comminuted fractures diagnosed by physical
examination and imaging modalities were included. For radiologic evaluations, the changes of degree of metacarpal bone
shortening and that of dorsal angulation of metacarpal bone between before and six months after surgery were measured.
Clinical evaluations were assessed by the timing of clinical union and visual analog scale (VAS), total active range of mo-
tion (TAM) of metacarpophalangeal joint, and complications at six months postoperatively.

Results: In all cases, union was achieved without additional treatment. The degree of the metacarpal bone shortening and
the degree of dorsal angulation of metacarpal bone were improved significantly at six months after operation. The clinical
bone union was completed average 6.49 weeks after surgery. The mean VAS was 1.35, and the mean TAM of metacar-
pophalangeal joint was 85.88° at 6 months postoperatively. Complications including nonunion, malunion, and refracture
were not observed during follow-up period.

Conclusion: Modified percutaneous retrograde intramedullary fixation using Kirschner wire showed satisfactory treat-
ment results in metacarpal shaft and neck comminuted fractures. Thus, this method could be recommended as one of
treatment modalities for metacarpal shaft and neck comminuted fractures due to its easy procedures and low occurrence
rate of associate complications.
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Case  Sex Age at it @il Co'nc'on'litant No. of Site of Type of
operation (yr) injuries metacarpal bone fracture fracture™®

1 M 21 Right None 2 Neck 77.2.3A3
2 M 25 Right Ipsilateral tibiofibular 2 Shaft 77.2.2B2
3 Right shaft open fracture 3 Shaft 77.3.2C3
4 M 34 Right None 5 Neck 77.53A3
5 M 20 Right None 5 Shaft 77.5.2B2
6 M 27 Right None 5 Neck 77.53A3
7 M 33 Left None 5 Neck 77.5.3A3
8 M 33 Right None 4 Shaft 77.4.2C3
9 Right None 5 Shaft 77.5.2C2
10 F 61 Left None 4 Shaft 77.4.2B2
11 M 18 Right None 5 Shaft 77.5.2B3
12 F 39 Left None 4 Shaft 77.4.2B2
13 F 24 Left None 5 Neck 77.5.3A3
14 M 28 Right None 5 Neck 77.53A3
15 F 29 Left None 3 Shaft 77.3.2B2
16 F 80 Left None 3 Shaft 77.3.2B2
17 M 49 Right Sth metacarpal fracture 4 Shaft 77.4.2B2

M: male, F: female.

*Type of fracture classified according to Arbeitsgemeinschaft fiir Osteosynthesefragen/Orthopedic Trauma Association fracture

and dislocation classification compendium — 2018.
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Fig. 1. (A) Wires were inserted retrogradely using a mallet at a maximal wrist flexed position. (B) The surgeon moved the
Kirschner wire to proximal side using mallet and vice grip.
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4= A 9 v ZF Y4 (dorsal angulation) JEE 5 25 HAE HAd 55 =25 ZxoA 25 = 4=E
HASTH 9 A o 3 GAA ASS B v ACE 9t E3 FPFTO2E Y 4, ERT €
stoith. o] o, & BE &9 HAWilcoxon signed  AEE o7 A4, AAA &4 59 o7& S5ttt

rank test)& &% F & 7t A4 AolE HAIFHA

7 90| slzo AR
2, 59 #E2 0.05 (p<0.05)2 Akt Table 2. The diameter and number of intramedullary Kirschner

PYH F7IEE dE E R AR 2 & T o/EA wires used in present study
o] A|Z+&5 3 E(visual analogue scale, VAS)?} 4= 4 No. of wires Diameter Cases
A #HA9 ¥ 55 25 HH(total active motion, TAM), Two wires 11 mmx2 g
23 S A o 8 SISt A4 & /3 Al 1.1 mmx1, 0.9 mmx1 2
e B 25 A 520 glod, 21 9ol gigo] & Threewires LI mm<3 6
A8 249 M2 PSR TY, F5 44 B F 55 L1 mm2, 09 mml :

Fig. 2. (A) Pre-operative true antero-posterior radiograph of the involved right hand of 27-year-old man with comminuted 2nd
metacarpal neck fracture. (B) Pre-operative oblique radiograph of the hand with metacarpal neck fracture which showed dorsal
angulation. (C, D) Antero-posterior and lateral view of radiographs taken immediately after operation which showed satisfactory
fracture reduction. (E, F) Six-month postoperatively taken radiograph showed that complete bony union was achieved with
acceptable alignment. (G, H) The patient fully recovered the range of motion of the involved hand at 6 months after the operation.

178 www.handmicro.org



Seok Woo Hong, et al. Retrograde Intramedullary Nailing

1. Qaelsty 97}

Z 17919 &2 3 2719 K-FAS AHg 3971 10
o, 3719 K-ZAS AHE3E 3971 79 9L tH(Table 2).
A oo F714Ql A= glo] & A% QAT F5F
ol &F Au = & A 3.371£1.23 mmoA & F 67
44 0.19+0.32 mm= H3eIF A, wid ZF JA(dorsal
angulation) A=+ $& A 21.72°+7.26°904 & &
6NLA 5.04°+2.49°2 A5t HFig. 2, 3). 529

=9 4 94 AR BE 24 A% 54 6
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Table 3. Average dorsal angulation and shortening of meta-
carpal bone

Before 6 months after

Measured value . . p-value
operation operation
Average dorsal 3.37£1.12 0.19£0.32  <0.001*
angulation (°)
Average 21.72+7.26 5.04+42.49  <0.001*

shortening (mm)

Values are presented as mean+standard deviation.
Data obtained from Wilcoxon signed rank test.
*p<0.001 by Wilcoxon signed rank test.

www.handmicro.org

Fig. 3. (A, B) Pre-operative true antero-posterior and oblique
radiograph of the involved left hand of 80-year-old man with
comminuted 3rd metacarpal shaft fracture. (C, D) Antero-
posterior and lateral view of radiographs taken immediately
after operation which showed satisfactory fracture reduction.
(E, F) One-year postoperatively taken radiograph showed that
complete bony union was achieved with acceptable alignment.

Table 4. Average period of clinical bony union and the pain
VAS and TAM of metacarpophalangeal joint 6-month after

surgery

Measured value Value
Average period of clinical bony union 6.49+£0.97
(WK)
Pain VAS at 6 months after operation 1.35+0.93
TAM of metacarpophalangeal joint at 85.88+5.66

6 months after operation (°)

Values are presented as mean+tstandard deviation.
VAS: visual analog scale, TAM: total active motion.
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