ACTA BIOMED 2026; VOL. 97, N. 1: 17812 DOI: 10.23750/ABM.2026.17812 MaTtTioLt 1885

ORIGINAL ARTICLE

Outcomes of transvers pinning versus
antegrade intramedullary elastic nail in
surgical fixation of 5th metacarpal neck
fractures
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ABSTRACT

Background: The most prevalent hand fracture is a fifth metacarpal neck fracture. Due to hand impairments
caused by improper therapy for fifth metacarpal neck fractures, there is a negative economic impact due to dis-
abilities in workers; athletes; and housewives’ hands. Additionally, there are aesthetic side effects and deficits in
metacarpophalangeal extension.

Objective: Our study aimed to evaluate and juxtapose clinical and radiological outcomes following the use of
percutaneous transverse k-wire versus antegrade intramedullary elastic nail for the treatment of fifth metacarpal
neck fractures.

Patients and Methods: A prospective comparative study involving 40 patients presenting with 5th metacarpal
neck fractures, who were treated surgically participated. Two patient groups were formed: Group 1 (20 patients)
received fixation by single ante-grade intramedullary elastic nail. Group 2 (20 patients) were treated with fixa-
tion by percutaneous transverse k-wire. Both groups followed up for a full year.

Results: All patients recovered to their pre-injury activity level at the last follow-up, had excellent functional

and acceptable results, and had achieved bony union. There were no significant postoperative or intraoperative
complications noted, and there was no statistically significant difference between the two groups in terms of
complications, pain, hand grip strength, or time of union. The total active motion (TAM) score demonstrated sig-
nificant improvement in both groups with slight increase in significance in the intramedullary elastic nail group.
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Conclusion: Based on the outcomes, high patient satisfaction and low complication rates both methods are
considered valid options for safe, reliable and effective surgical management for 5" metacarpal neck fractures.
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Introduction

The human hand is valuable to everyone since
it performs countless activities ranging from simple
grasping to complicated skills (1). As the weakest point
in the metacarpals, neck fractures are most common
and account for approximately 10% of hand fractures.
Cosmetic and functional deficiencies can develop from
inappropriate reduction and fixation, which has a neg-
ative economic impact due to disabilities in workers’,
athletes’, and housewives’ hands (2). Fifth metacarpal
bone neck fractures are mostly caused by punching
or falling; hence, the moniker “boxer’s fracture”. This
problem occurs when the hand is fist-clenched, and an
axial force of compression is applied to the knuckles.
The trauma severity determines how much the meta-
carpal head flexes; also, damage to the volar cortex and
the pulling force of the intrinsic muscles cause the
head to heal poorly (3-5). Surgical intervention is gen-
erally indicated when there is a clinical abnormality,
such as rotation of the 5th digit in flexion or shorten-
ing greater than 3 mm, or when the volar angulation
of the metacarpal head is considered significant. How-
ever, the degree of allowable volar angulation varies
greatly (6). Fifth metacarpal unstable neck fractures
can be treated surgically using a variety of methods,
including transverse K-wire pinning, external fixation,
ante-grade intramedullary nailing, ante-grade and
retro-grade intramedullary K-wiring, and retro-grade
cross pinning with K-wiring. Antegrade intramedul-
lary nailing has grown in popularity among surgeons
during the past 10 years (7,8). Kirschner wires were
established for metacarpal fracture fixation many dec-
ades ago and are still regarded as one of the best pro-
cedures for treating metacarpal fractures (9). Stable
elastic intramedullary nailing has recently been used

to treat metacarpal fractures. Faster fracture healing,
better cosmetic and functional results, a reliable and
safe surgical method, and a lower severe complication
rate are all advantages of ESIN (10,11). Berkman and
Miles (12) defined the transverse pinning method,
which involves passing wires transversely between the
5th and 4th metacarpal bones. According to a recent
literature review, there is a still debate about the most
effective ways to treat the 5" metacarpal neck fractures
(13,14). So, the purpose of this study was to evalu-
ate and juxtapose the clinical and radiological results
of surgical fixation of 5th metacarpal neck fractures to
those of antegrade intramedullary single elastic nail or
transverse k-wire pinning.

Materials and methods

A prospective randomized comparative study us-
ing a case series of 40 patients (20 patients in each
group) who complained of 5th metacarpal neck frac-
tures, was conducted between May 2022 and April
2024 in the hospitals of Al-Azhar University in Egypt.
Patients were randomly assigned to two equal groups
using the closed envelope method. Twenty patients
were managed by antegrade single intramedullary elas-
tic nail (Group 1). The other 20 patients were man-
aged with percutaneous transverse k-wires pinning
(Group 2). Rationale for sample size: Considering the
primary outcome (TAM score), eighteen participants
per group were needed, assuming a clinically signifi-
cant between-group difference of 15 points, SD of 15
points, a = 0.05, and 80% power. Each group included
20 individuals to allow for possible dropouts. The fol-
lowing were the inclusion criteria: isolated closed frac-
tures, moderate to severe angulation (less than 30°),
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clinical malrotation deformity, unstable or irreducible
fractures and failed nonsurgical treatment. Among the
exclusion criteria are all patients aged > 65 and < 15
years, had open, comminuted, or intra-articular frac-
tures, were in poor general health, were uncooperative
or had neglected cases.

Preoperative evaluation

Each patient underwent a thorough medical his-
tory and general checkup upon recruitment. Clinical
examinations were performed to assess alignment,
ROM, and a neurovascular examination. The authors
assessed patient symptoms, activity, hand function,
and post-operative patient satisfaction using total ac-
tive motion (TAM) score (15) of the little finger, the
disabilities of the arm, shoulder, and hand (DASH)
score (16,17) and the strength of the hand grip com-
pared to the normal side. The pain visual Analog scale
(18) (PVAS) evaluates postoperative pain. Radiologi-
cal evaluation including X-ray radiographs of the in-
jured hand in the antero-posterior and oblique views
was done for all patients. All patients underwent the
standard laboratory, cardiac, chest, and anesthetic
evaluations before surgery to determine their surgical
suitability and obtain their consent.

Operative technique

All of the patients were positioned in supine
posture, with their hands resting on the fluoroscopic
device. Among the patients in Group 1, 18 patients
had general anesthesia, and two patients had regional

anesthesia. In Group 2, one patient had regional anes-
thesia, and 19 patients had general anesthesia. Antibi-
otics were administered intravenously as prophylaxis
to all patients. Surgical procedures were performed
under complete aseptic conditions.

Group 1: Antegrade intramedullary elastic
nail technique

The entry point was chosen at the base of the ul-
nar dorsal border of the fifth metacarpal. Then, a skin
incision was made, and subcutaneous tissue was bluntly
dissected to protect the cutaneous dorsal branch of the
ulnar nerve and expose the base of the 5th metacarpal
bone. A 2.5 mm drill bit was used to create a tiny hole
in the cortex and medulla. The distal tip of the elastic
nail of an appropriate diameter was introduced via an
antegrade approach into the hole with the T handle.
The fractured part was reduced, and the nail passed
across the fractured part to the metacarpal head. The
bent distal end of the elastic nail was subsequently ro-
tated 180 degrees to maintain reduction and correct
angulation. The elastic nail was cut off and hidden be-
hind the skin. The skin incision was closed (Figure 1).

Group 2: The percutaneous transverse
pinning technique

Three K-wires of suitable diameter were prepared.
Traction was applied to reduce the displaced fracture
of the 5th metacarpal neck. The 1st K-wire was intro-
duced into the fifth metacarpal bone’s medial cortex
and passed from the 5th to the 4th metacarpal shaft,

Figure 1. Preoperative and postoperative X-ray radiograph of the hand antero-posterior and oblique views of
5™ metacarpal neck fracture fixed by a single ante-grade intramedullary elastic nail.
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up to ten mm proximally to the fracture. Then, 2nd and
3rd k-wires were inserted through the medial cortex of
the 5th metacarpal, which passed from the 5th to the
4th metacarpal heads parallel to the first one, avoiding
the articular surface. Finally, the K-wires were curved,
cut and removed to increase the ease of removal

(Figure 2).

Postoperative follow up

A plaster splint (ulnar gutter) was placed post-
operatively for two weeks with the wrist in a func-
tioning position in both groups. Active movement of
the whole hand is recommended after a splint is re-
moved. All patients were advised to avoid heavy work
2 months after surgery. The elastic nail was buried un-
der the skin. Transverse K-wires were removed after 6
weeks (Figure 3). Clinical and radiological follow up
was carried out on a regular basis, with the DASH,
TAM scores and the PVAS. Radiological assessment
was performed with serial X-ray radiographs at 2,4,6
weeks, and three months for sign of healing at the frac-
ture site and every 3 months for a duration of one year
for follow-up. Comparisons between the two groups
were performed for ROM, hand grip strength, pain,

complication and time of union (Figure 4).
Statistical analysis
SPSS version 23 (Chicago, Illinois, USA) was uti-

lized for statistical analysis. The mean + SD is used to
describe continuous variables, which are quantitative,

while percentages are used to represent categorical
variables. They also utilized chi-square tests (}2 tests)
to compare categorical variables and paired t tests to
compare continuous variables. 95% confidence inter-
vals (ClIs) were calculated for all key outcomes. For
continuous variables, 95% ClIs for group means were
computed using the t-distribution and for between-
group, mean differences using the standard error of the
difference. For proportions, 95% CIs were calculated
using the Wilson method.

Results

Forty patients presented with a fracture of the
5th metacarpal neck and were divided into two equal
groups. The 1st group (n=20), group 1, was treated
with antegrade single intramedullary elastic nail. Per-
cutaneous transverse K-wire pinning was applied to
the 2nd group (n=20) designated as group 2. According
to the demographic data, there are no statistically sig-
nificant differences in the distribution of ages or sexes.
The mean age for group 1, was 34.72 years, while for
group 2, it was 34.85 years, Additionally, the sex distri-
bution was similar across both groups, with males com-
prising 95% of group 1, and 100% of group 2. Most
of the patients in both groups were manual workers
(Table 1). The mean follow-up was 9 months (6-12
months) in both groups. Punching was the most common
mode of trauma in the two groups, followed by falling
to the ground. All the injured hands were the dominant
hands, and most of the patients were right-handed. The
time of injury to surgery ranged from 1-14 days, without

Figure 2. Preoperative and postoperative X-ray radiograph of the hand antero-posterior and oblique views of
5% metacarpal neck fracture fixed by percutaneous transverse K-wires.



ACTA BIOMED 2026; VOL. 97, N. 1: 17812 DOI: 10.23750/ABM.2026.17812

Figure 3. X-ray radiograph of the hand antero-posterior and oblique views show removal of transverse
k-wires after 6 weeks.

Groupl Group 2

Figure 4. Six months clinical and radiological follow up of both groups.
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Table 1. Comparison of demographic data of the studied population.

Independent student
Group I 95% CI Group I1 95% CI T-test/chi-square test
N=20 N=20 t/X2 p-value
Age/years |Range 17-61 20-58 0.033 0.974
Median 34 (24.5-45) 34 (23-42)
Mean + SD 34.72 £ 12.83 | 28.87-40.57 [34.85x11.86| 29.49-40.21
Sex Male 19 (95%) 76.4-99.1% 20 (100%) 83.9-100% 1.026 0.311
Female 1(5%) 0.9-23.6% 0 (0%)
Occupation |Manual worker| 11 (55%) 34.2-74.2% 9 (45%) 26.2-65.6% 1.629 0.653
Office 2 (10%) 2.8-30.1% 5 (25%) 11.2-46.9%
Not work 3 (15%) 5.2-36.0% 3 (15%) 5.2-36.0%
Student 4 (20%) 8.1-41.6% 3 (15%) 5.2-36.0%

Values are mean + SD or n (%); 95% confidence intervals (CI) for means use t-distribution; proportions use Wilson method.

a statistically significant difference between the groups
(Table 2). Regarding clinical and radiological results,
the TAM score was slightly greater in group 1 (245.75+
12.70), than in group 2, (230.25+ 22.16) (p value=0.009).
The mean hand grip strength showed no significant dif-
ference between the two groups. (P value=0.284). Also,
the DASH score was excellent in 80% of patients in
group 1, and in 70 % of patients in group 2. Furthermore,
the VAS score at the final follow-up showed no discern-
ible difference between the two groups. The time of
union ranged from 6-14 weeks, with no discernible dif-
ference between both studied groups (P value was 0.670)
(Table 3). Concerning the complication rate, in group 1,
one patient had hypoesthesia at the dorsum of the lit-
tle finger recovered after receiving neurotronic drugs and
vitamin B12 supplementation for 6 months. In group 2,
three patients had a pin tract infection, improved by lo-
cal antibiotics and pin tract care, and one had stiffness
at the 5th MCP joint which improved by physiotherapy
(Table 3).

Discussion

Most 5% metacarpal neck fractures are isolated,
straightforward, closed, stable and managed conserva-
tively. Inappropriate reduction and stabilization lead to
cosmetic and functional loss (5,6).

Indications for surgical intervention include mal-
rotation, longitudinal shortening, and severe head an-
gulation. Additionally, metacarpus shortening of more
than three mm, as well as any rotation deformity, is
poorly tolerated and must be corrected. However, it
is still unclear how much angulation can be endured
without resulting in hand pain or functional loss (7).
Several procedures have been reported, and they all
share a common goal: restoration of anatomy with no
residual abnormalities and reliable fixation, allowing
for quick recovery of joint motion and function (19).
We reported forty patients who were presented with
5th metacarpal neck fractures; and were treated by two
different methods, Group 1 was treated with a single
ante-grade intramedullary elastic nail, and group 2 was
treated with percutaneous transverse k-wire. The clini-
cal and radiological results of both methods were excel-
lent regarding the TAM, grip strength, time of union
and complication rate. Yuanshi She and Youjia Xu (20)
reported that ante-grade single elastic intramedullary
nailing was an effective treatment for fifth metacarpal
fractures as it had a result of rapid functional recov-
ery of the hand while avoiding complications. It is also
recommended by Langqing Zeng and Lulu Zeng (21)
because the distal ends of the nails have a slight curve
and are more flexible than K-wires; additionally, they
are easier to control throughout the procedure and do
not require bending. Another study by Potenza et al
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Table 2: Comparison of fracture characteristics of the studied population.

Independent T/ chi-square
Group I Group I1 test
N=20 95% CI N=20 95% CI t/X2 p-value
Mechanism Punch 15 (75%) 53.3-88.9% 13 (65%) 43.3-82.7% 0.587 0.746
Fall 4 (20%) 8.1-41.6% 5 (25%) 11.2-46.9%
RTA 1 (5%) 0.9-23.6% 2 (10%) 2.8-30.1%
Side of fracture Right 19 (95%) 76.4-99.1% 18 (90%) 69.9-97.2% 0.360 0.549
Left 1 (5%) 0.9-23.6% 2 (10%) 2.8-30.1%
Associated injury |No 17 (85%) 64.0-95.0% 18 (90%) 0.229 0.632
Yes 3 (15%) 5.2-36.0% 2 (10%) 2.8-30.1%
Time of injury (d) |Range 1-14 1-14 0.608 0.547
Median 12 7
(10.25-12) (3.75-11.25)
Mean + SD| 8.30 +4.11 6.36-10.24 7.50 £ 4.21 5.51-9.49

Values are mean + SD or n (%); 95% Cls for means use t-distribution; proportions use Wilson method.

(22) reported that percutaneous transverse K-wire pin-
ning is simple to perform for all boxer fractures, and
clinical outcomes are usually acceptable. Additionally,
excellent clinical and radiological results were reported
by Galanakis et al (23) in a group of patients with un-
stable metacarpal fractures who underwent percutane-
ous transverse pinning using K-wires. Our findings are
matched to those of Kai Wang et al (24) who employed
a similar methodology with fixation of patients with
unstable metacarpal fractures either by percutaneous
transverse pinning using K-wires or by elastic stable
intramedullary nail and all patients demonstrated ex-
cellent clinical and radiological results. Like we did
with our patients, Winter et al (25) also employed the
TAM score to assess the fingers active range of motion
of their patients after surgery, and it was 279 in the
intramedullary group and 261 in the transverse group
after 12 months in their study, while, the mean of
TAM score was 245 in our intramedullary group and
230 in transverse pinning group. Additionally, Yuanshi
She and Youjia Xu (20) reported that the mean TAM
diameter was 270°, in twenty-seven patients treated
with antegrade single intramedullary nail. Regarding,
the time of injury to surgical intervention in our study,
it had a mean of 8.30 days in group 1 and 7.50 days in
group 2. Yuanshi She and Youjia Xu (20) also reported

that the mean time between injury and surgery was 6.7
days, with a range of 2-13 days. Concerning the time
of union, the mean value was 9.25 weeks for group 1
and 8.95 weeks for group 2 ranged from 6-14 weeks
for both groups. These results match those of Wong
et al (26) who reported that the mean time to union
in the transverse and intramedullary groups was 10
weeks, ranging from 1-16 weeks. Khan et al (27) also
reported that the average time to union was 5.4 weeks
in 30 patients with 5th metacarpal neck fractures man-
aged by K-wires applied percutaneously. In our study,
we reported low complications rate, only one patient
(5%) in group 1, developed hypoesthesia at the little
finger’s dorsum due to injury to the dorsal cutaneous
branch of the ulnar nerve which supply the dorsal por-
tion of the little finger, the dorso-ulnar side of the ring
finger, and the dorso-ulnar side of the hand, recovered
after receiving neurotronic drugs and vitamin B12 sup-
plementation for 6 months This also matched with Yu-
anshi She and Youjia Xu (20) study who described one
patient had hypoesthesia on the little finger’s dorsum.
In group 2, Three patients (15%) developed superficial
pin tract infections that are resolved after local anti-
biotics and daily pin tract care, only one patient (5%)
experienced improvement in MCP joint stiffness fol-
lowing physiotherapy. Wong et al (26) reported that
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stiffness in the affected finger was present in one pa-
tient in the percutaneous group. While Kasman et al
(28) reported that two patients had Superficial pin site
infection in the group with intramedullary fixation,
one patient only had Superficial pin site infection in
transverse K-wires group, and the treatment was com-
pleted with antibiotic therapy in both groups. Psycho-
logical concern is a significant factor influencing more
patient satisfaction with intramedullary elastic nail due
to better cosmetics, functional results and less medical
complication rate especially, pin tract infection, but the
necessity for another surgery to remove the nail and
the greater cost of this surgery in comparison to K-
wires may restrict the use of ante-grade intramedullary
elastic nails. Finally, our study limitation is the lack
of control group and the brief number of participants,
which necessitates further investigation into a larger
patient’s cohort. Therefore, future studies, preferably
multicenter studies, are recommended to validate our
results.

Conclusion

Based on the outcomes, high patient satisfaction
and low complication rates both methods are consid-
ered valid options for safe, reliable and effective surgi-
cal management for 5t metacarpal neck fractures.
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