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Comparison of Results Based on the Number
of Kirschner Wires of Different Diameters in
Antegrade Intramedullary Fixation of Fifth
Metacarpal Neck Fractures

Dong Chul Lee, Jung Hyun Park, Sung Hoon Koh, Jin Soo Kim,
Kyung Jin Lee, Si Young Roh

Department of Plastic and Reconstructive Surgery, Gwangmyeong Sungae General Hospital,
Gwangmyeong, Korea

Purpose: The purpose of this study was to compare the clinical and radiological results
of patients with fifth metacarpal neck fractures using different sizes and numbers of
Kirschner wires (K-wire).

Methods: A single institutional retrospective review identified 67 patients with a fifth
metacarpal neck fracture between January 2015 and July 2020. The minimum fol-
low-up time was 6 months and they were all treated within 6.4 days of the initial in-
jury. Either one K-wire (1.6 mm), two K-wires (1.1 mm), or three K-wires (0.9 mm) was
used. We analyzed the bone union period, and K-wire removal period, duration of sur-
gery, total active motion, intramedullary diameter, pre/ postoperative shortening, and
pre/postoperative angulation clinically. We used a Method of Shortening Stipulated to
measure shortening and the Medullary Canal-lateral view method for angulation. The
intramedullary diameter was measured in the mid-shaft of the fifth metacarpal bone
in the coronal view. Total active motion was measured at the time of follow-up in our
outpatient department.

Results: Clinical and radiological parameters showed no statistically significant differ-
ences. Even though it did not present a statistical significance, the absolute mean du-
ration of surgery was the shortest in a single K-wire group.

Conclusion: The clinical and radiological outcomes of surgery were comparable re-
gardless of the number of K-wires inserted. However, we could look forward to gaining
potential benefit from shortened operation time in a single K-wire group. Since stable
fixation can be obtained even if one K-wire is used, inserting one thick K-wire into the
intramedullary canal can be an alternative according to the surgeon's preference.
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Fig. 1. (A) The hole was drilled using an awl, taking care not to perforate the cortical bone on the opposite side. (B) A pre-bent Kirschner
wire (K-wire) with smooth distal ends is inserted distally into the metacarpal through the hole. The tip of the K-wire is advanced to the

metacarpal head.
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Fig. 2. These are each case of using one, two, and three Kirschner wires for the intramedullary fixation of the fifth metacarpal neck
fracture.

of 5t Wt 7.3270L(6-3171¥)°l
stoil A AT

Z 67719 FE 2EE LR okl 399= 1709 1.6
mm K74, 1891 2709] 1.1 mm K74, 109= 3719] 0.9 mm
K734 ol-&sto] 1 stleh(Fig. 2). 4 & 7|7t &<t HF
FA ZIHA] 1, 25 A 02 AP 292 Bofl 25 e A
HE, Y ST Al 2L
g5kt

A7He 3219] tourniquet timeS 7] S35 1, &
o ¥ 7|13 F
7]-5'—_1'1’_(br1dgmg callus)7t 334 AI71E 7155FTHO).
ol 4 ] S5 AW AR AR A Al A, b WA S4E
e AeS ddshs 7Me Ax 249 oA 914 S429
2 Joz2HEI AgE TEH ZolE Z4st= Shortening
Stipulated (SH-Stip) B'¥H-& ARSI cHFig. 3A) [7]. 2 HE2
SH AN ARE Et & AR A9 I U AT 5
FEFRY 7MY £ ol 7MY AR SE R S Ul
9] 7HFe] A 7ol ZteE 7ot Medullary Canal-lateral

S04 HRAE oA

1

]_‘;_ xH_L_FG ‘g—

o A7

O
o
2G5t e HRALA ARl Al Z- Alo] A&

I 5o

>0{Nmb_

Hﬁmﬂiﬂ
=)
mH

https://doi.org/10.12790/ahm.21.0127

view (MC-90) & AH85HATH(Fig. 3B) [7]. &4o] 8l B4
A A F4E2 SH-Stip> v 1.1 mmo|™, MC-902 3
T 15.4°015H7]. 2573 W AL A AR B ] oAl
A F4E 559 S FH0IA SAsk =3t HY & <
FA 71 F A=71E A
(TAM)}E S35l

KA Aol whe 44 9 At shd A1 5 vlash] 9isf
BAF 242 ARSI AF AH2 Scheffe testE AGSHAT
7] Addol whet 3= e o] =2 % WA
|| dis A= RE FJE Lokt

$2]9] total active motion

F 6799 FA F FAE 58, A7 9ol UL Hat AT
29.8M(11-61MDH. 4 & Bt 6.4%Q oW &4 &8s
KoH FE F Bt 3.06577EH EHARE AFSIAAL, HY
Bt FAZIZEE 9.370E6-1571D)elqieh. &4 7oz 5
02 7}Aste] WSl £A4fo] 471, YAto] 189, WEALL 21

% fo

Flary

O & o

233



Dong Chul Lee et al. Number and Diameter of K-wires Inserted in IM Nailing

Archives of Hand and MicrosurgcryAHM

Table 1. Patient's demographic data

Variable Data
Age (yr), mean 29.8
Sex, male:female 589
Right:left 49:18
Injury mechanism (no. of cases)

Direct blow 47

Fall 18

Traffic accident 2
Radiologic union period (wk) 7.1
Total active motion (no. of cases)

Excellent (250°-270°) 18

Good (210°-249°) 49

Fair (190°-209°) 0
Physical therapy starting period (wk) 3.06
Complication None
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Fig. 3. (A) Measurement using a Method of Shortening Stipulated at the anteroposterior view. A red line was drawn through the most
distal point of the heads of the neighboring third and fourth metacarpals. The shortening was defined as the distance from this line to
the most distal point of the fractured fifth metacarpals (white). (B) Measurement using Medullary Canal-lateral view method at the
lateral view. The distal line (red) was drawn from the mid-medullary point in the center of the neck fracture to the most distal point of
the metacarpal head, and the proximal line (yellow) centrally through the shaft medullary canal.

Table 2. Clinical and radiographic results according to the number of Kirschner wires (K-wires)

. No. of K-wire 2
Variable p-value
1 2 3
Duration of surgery (min) 26.62 34.64 31.88 0.356
Total active motion (°) 242.64 229.09 232.50 0.515
Physical therapy starting period (wk) 339 2.60 3.20 0.805
Preoperative shortening (mm) 430 3.98 425 0.884
Postoperative shortening (mm) 1.17 1.14 1.05 0.935
Preoperative angulation (°) 32.81 40.36 34.38 0.117
Postoperative angulation (°) 14.03 14.93 13.38 0914
Union period (wk) 7.24 6.40 7.38 0.634
Intramedullary diameter (mm) 3.78 391 3.89 0.895

a)Analyzed using analysis of variance.
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