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Abstract

Background: Fractures of hand bones are the most common fractures encountered and management of the same differs across
the world. Multiple factors are responsible for the variability in management. Less expensive methods of hand fractures treatment
are followed in developing countries. Fractures of the hand bones accounts between 20% -30% of all visits to the emergency room

following trauma due to assault, road traffic accidents etc.

Methods: A prospective study was carried out from October 2018 to October 2020 in department of orthopaedics, SS institute of
medical sciences, Davangere, Karnataka, India. A total of 30 cases with metacarpal fractures were treated surgically with locking mini
plate and screws and were followed up at the end of 1, 2, 4 and 6 months and evaluated with ASSH-TAF score.

Results: This study compraises of 30 patients. 7 patients had multiple metacarpal fractures (23% cases). In 19 patients (63%) right
hand was involved. 23 out of 30 patients were males (77%). 100% results achieved in patients who underwent open reduction and
internal fixation with locking compression plate for unstable metacarpal fracture.

Conclusions: Locking compression plates are a satisfactory method for treating comminuted, unstable and osteoporotic metacarpal
and phalangeal fractures where alternative methods of fixation are least effective, plating provides the rigid stable fixation which

sustains load without non success allowed early mobilization and gained good practical outcome in contrast to other methods.

Keywords: Fractures; Periosteum; Stiffness

Introduction

Fractures of hand bones are the most common fractures
encountered and management of the same differs across the
world. Multiple factors are responsible for the variability in
management. Less expensive methods of hand fractures treatment

are followed in developing countries. Fractures of the hand bones

accounts between 20%-30% of all visits to the emergency room
following trauma due to assault, road traffic accidents etc. [1].
Metacarpal fractures are mostly ignored and ends in dysfunction
and permanent deformity [2,3]. Deformity and/or stiffness are
the most common complications of hand bone fractures [4]. In

treatment of fractures of hand bone functional outcome matters
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than mere fracture healing [5]. Achieving good bone union and
minimising joint and tendon complications are possible by a
stable bony constructs which allows early tendon gliding and
joint movement. Some studies prove that plating for communitted
fracture are superior to other fixation methods [6]. This study
involves assess outcome of metacarpal shaft fractures treated with

locking miniplates and screws [7].

Materials and Methods

A prospective study was carried out from October 2018 to
October 2020 in department of orthopaedics, SS institute of
medical sciences, Davangere, Karnataka, India. A total of 30 cases
with metacarpal fractures were treated surgically with locking
mini plate and screws and were followed up at the end of 1, 2, 4 and
6 months and evaluated with ASSH-TAF score. Patients above 18
years with closed metacarpal fractures and willing to be included
in the study were taken into account. Thorough history with
demographic data is collected following admission to assess mode

of injury and other co-morbidities.

Surgical procedure

In all the cases tourniquet is used before surgery. Surgical
approach is through dorsal incision on radial the 1% and 2
metacarpal, ulnar border for the fifth metacarpal. Dorsal
longitudinal incision made between 3™ and 4" metacarpal to
approach them. Anatomical reduction is achieved following
retraction of extensor tendons. Reduction is maintained using point
reduction forceps or a stabilizing K wire. Based on the fracture
pattern plate configuration were chosen and fixed with screws. Soft
tissue dissection is done with extra care to achieve adequate soft
tissue coverage (periosteum) over the plate to prevent irritation to
overlying extensor tendon. Wound closed without drain following

thorough washing. Cock-up slab used for hand splinting.

Figure 1
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Figure 2

Clinical and radiological photograph

Figure 3: 3™ and 4 short oblique metacarpal fracture Immedi-

ate post-operative xray with LCP in-situ.
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Figure 7: Extension and Flexion of MCP and IP joints.

Case 2

Figure 4: 4 weeks follow-up x-ray.

Figure 8: 4" right metacarpal oblique fracture Immediate

post op.

Figure 5: 8 weeks follow-up x-ray.

Figure 9: 4 weeks post op xray 8 weeks post op xray.

Figure 6: 1% years united 3 and 4® metacarpal fracture with Figure 10: Extension and flexion of MCP and IP joints Pinch

LCP insituPinch strength. strength.
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Results

This study compraises of 30 patients. 7 patients had multiple
metacarpal fractures (23% cases). In 19 patients (63%) right hand
was involved. 23 out of 30 patients were males (77%). 100% re-
sults achieved in patients who underwent open reduction and in-
ternal fixation with locking compression plate for unstable meta-
carpal fracture. Healing of transverse and comminuted fractures
takes place around 8 weeks cOmpared to 6 weeks for spiral and
oblique fractures. ASSH (American Society for Surgery of the Hand)
TAF (Total Active Flexion) score result analysis was outstanding
in 22 patients (73%), good in 6 patients (20%), poor in 2 patient
(6%). The overall results are satisfactory.3 patients developed
superficial wound infection. Superficial infection resolved with
regular dressing and antibiotics in above 2 cases. Physiotherapy
was fairly help full in 3 cases with multiple metacarpal fractures
leading to stiffness. Due to lack of coverage of the plate with soft
tissue (periosteum) for free gliding of overlying extensor tendon,
3 patients developed tendon irritation in our study. Displacement
of fractures is not seen in any of the cases. Implant breakage and

implant removal was not an issue in any of the cases.

Discussion

Conservative method of protective splinting followed by early
mobilization was successfull in most of the metacarpal fractures
[8,9]. Unsatisfactory functional results were seen in small
percentage of metacarpal fractures following closed reduction.
And those are the cases indicated for open reduction and internal
fixation [10].James., etal.[11] study revealedloss of functionin seen
in 2/3™ of fingers treated with closed reduction. These unstable
fractures are mostly treated by open reduction and internal fixation
with K wire which mostly leads to less rigid fixation and rotational
unstability and also there is increased association of persistent
infections. External fixator are used to fix metacarpal fracture [12].
Report by Shehadi,, et al. [13] showed that with the use of external
fixator metacarpal fractures there is 100% return of total range
of motions. This is useful in compound metacarpal fractures with
bone loss. Difficulty in applying the fixator and loosening of the
construct due to pin tract infection leading to loss of fixation have
discouraged regular use of external fixator. Satisfactory outcome
of unstable metacarpal and phalangeal fracture treated with AO
mini plate are supported by literature studies [14]. Souer, et al.
[15] study revealed good functional outcome by total active motion
more than 220 degree in 20 patients following plate fixation in

closed unstable metacarpal fractures. Dabezies Schutte [16] study
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revealed that complications has not resulted any morbidities in
27 unstable metacarpal fractures treated with plate fixation. Like
other studies negligible complication seen. In unstable metacarpal
fractures, plate fixation is a superior option on basis of several

grounds [17].

¢ They impart stable fixation permitting early mobilization of
fingers
e Shortening corrected by plating reinstitute the ability of

interossei muscle thereby detaining the grip strength of
hand.

¢ In most of multiple metacarpal severe soft tissue injury is

seen.

Good functional results are seen with locking compression
plates in the treatment of unstable metacarpal fractures thus
preventing stiffness. All the cases showed bone union following
treatment with locking compression plate. ASSH (American Society
for Surgery of the Hand) TAF (Total Active Flexion) score result
analysis was outstanding in 22 patients (73%), good in 6 patients
(20%), poor in 2 patient (6%). Early movements of fingers due to
stable and rigid fixation resulted in overall good functional result
and prevented stiffness. Smaller sample size and absence of control

group are the limitations of the study.

Conclusion

Locking compression plates are a satisfactory method for
treating comminuted, unstable and osteoporotic metacarpal and
phalangeal fractures where alternative methods of fixation are least
effective, plating provides the rigid stable fixation which sustains
load without non success allowed early mobilization and gained
good practical outcome in contrast to other methods. Thorough
assessment clinically and radiologically, vigilant preoperative
planning, conscientious dissection, accuracy in surgical technique
(coverage of plate with periosteum) and selecting the correct
implant (locking compression plates) are supreme important in

achieving good results and keep down the complications.
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