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Abstract: Complex metacarpophalangeal (MCP) joint dislocation is an uncommon entity, which occurs following a hy-
perextension injury. Closed reduction is not feasible due to entrapped volar plate and/or coexisting fractures.
Various approaches and techniques have been proposed for treatment of complex MCP dislocation; however,
controversies exist over which one is superior. This study describes a right-handed 14-year-old boy who fell
on the outstretched hand and sustained a dorsal dislocation of the left index MCP joint. The dislocation was
complicated by an epiphyseal metacarpal head fracture with dorsal-ulnar displacement of the osteochondral
fragment. The patient underwent open reduction through the dorsal approach, and the metacarpal head was
fixed via the two-screw technique. The patient resumed left-hand function after six weeks. At the two-year
follow-up, the range of motion and grip strength were normal, the patient was pain-free, and no sign of growth
disturbance or joint stiffness was detected. Dorsal surgical approach with screw fixation is a feasible technique
for the treatment of complex MCP dislocation, especially when it is complicated by a large epiphyseal head
fracture.

Keywords: Hand injuries; metacarpophalangeal joint; metacarpal bones; wounds and injuries; fractures, bone; joint
dislocations

Sattari SA, Sattari AR, Heydari K, Kiaei SMS, Zandrahimi E Mohammadpour M. Dorsal Approach in the Surgical
Treatment of Complex Dorsal Dislocation of Index Metacarpophalangeal Joint; a Case Report. Arch Acad Emerg Med. 2022; 10(1): el3.
https://doi.org/10.22037/aaem.v10i1.1479.

1. Introduction Typically, MCP joint dislocation occurs due to hyperexten-
sion injury following a fall on the outstretched hand. The dis-
location can be classified as a volar or dorsal (4), and further
as a simple, which is reducible, or complex, which requires
open reduction due to entrapped volar plate, and/or con-

Hand trauma is one of the most common orthopedic emer-
gencies (1), of which interphalangeal joint sprain, pha-
langeal, and metacarpal fractures are common (2). However,

th t hal 1 (MCP) joint dislocation i 3).
¢ metacarpophalangeal ( ) joint dislocation is rare (3) comitant fracture (2,4). Generally, two surgical approaches

have been proposed with proponents on either side. The

volar approach gives direct access to the lesion while carry-
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and it largely depends on the dislocation characteristics, sur-
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geon’s experience, and preference (6). Hereby, we describe
the dorsal approach for the treatment of a rare case of com-
plex dorsal dislocation of the index MCP joint with entrapped
volar plate and large epiphyseal metacarpal head fracture.

2. Case presentation

A 14-year-old boy presented to the orthopedic emergency de-
partment due to left-hand trauma following a fall on the out-
stretched hand. On physical examination, the left index MCP
joint was swollen, deformed, and tender to palpation. The
MCP joint’s active range of motion was restricted to 0-20°
(versus the contralateral MCP joint’s active range of motion
of 10° extension to 80° flexion). The left-hand x-ray revealed
2nd MCP joint dorsal dislocation and epiphyseal metacarpal
head fracture with dorsal-ulnar displacement of the osteo-
chondral segment (figure 1).

He underwent open reduction through a dorsal approach. A
small curvilinear incision was made over the dorsal aspect
of the joint using scalpel #11. The extensor mechanism was
split, and the branch of the neurovascular bundle was iden-
tified and retracted using Farabuef (figure 2), and then the
joint capsule was split longitudinally. The entrapped volar
plate was identified and reinserted using a 4-0 Vicryl suture,
and then the osteochondral fragment was reduced and fixed
using two #2 screws. Fluoroscopy confirmed joint reduction,
and then the joint capsule, extensor mechanism, subcuta-
neous tissue, and skin were closed with appropriate suture,
and the hand was immobilized using a short volar splint.
After two days, the intermittent joint motion was started,
and after two weeks, control radiography was taken, and the
splint was removed. At six weeks post-operation, the patient
resumed a range of motion of 10° extension to 70° flexion
with mild stiffness. At the two-year follow-up, the range of
motion and grip strength were normal, the patient was pain-
free, and no sign of growth disturbance or joint stiffness was
detected (figure 3).

3. Discussion

MCP joint dislocation is uncommon relative to other hand
injuries. While simple dislocation is reducible with closed
technique, the complex dislocation requires open reduction
because of interposing soft tissue and/or concomitant frac-
ture (2,7,8). The most common interposing soft tissue is
the volar plate, in which the hyperextension ruptures the
volar plate at its weakest point (i.e., membranous insertion
to metacarpal periosteum), and while the metacarpal head
displaces down palmary, the volar plate lodges into the joint
space (7).

Timely surgical intervention is crucial in the management of
complex MCP joint dislocation, as the longer the joint re-
mains displaced, the higher the risk of complications such

Left hand anteroposterior (left) and lateral (right) ra-
diographs preoperatively demonstrate index metacarpophalangeal
joint space widening, index metacarpal epiphyseal head fracture,
and dorsal-ulnar displacement of osteochondral fragment.

Dorsal Approach, index metacarpal head fracture associ-
ated with osteochondral fragment.

as osteonecrosis, growth arrest, restricted range of motion,
and arthritis (9). To date, several approaches and techniques
have been proposed, and controversies exist over which one
is superior. The volar approach provides the surgeon with di-
rect access to the lesion, tendon, ligament, and volar plate.
However, the risk of neurovascular injury is considerable. By
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Two-year post-operation left hand oblique (right) and an-
teroposterior (left) radiographs.

using the volar approach, radial neurovascular bundles are
more prone to injury in the index and middle finger, whereas
ulnar neurovascular bundles are more at risk in the ring and
little fingers. Of note, the dorsal approach not only provides
adequate exposure but also allows the surgeon to repair the
osteochondral segment and bypasses the neurovascular in-
jury risk associated with the volar approach (4,5).

Either screw or Kirschner wire (K-wire) can be used as a fix-
ator. However, K-wire requires a longer immobilization time
and is not appropriate in case of large, fragmented, or distal
fractures. K-wire may impinge on periarticular and articular
surfaces and restrict the range of motion (7).

Pereira et al. reported a lateral approach in the treatment of a
16-year-old male harboring complex MCP dislocation with a
small osteochondral fragment (10). Although the lateral ap-
proach allows access to volar and dorsal structures and low-
ers the risk of surgical scarring, the risk of neurovascular in-
jury is higher than the dorsal approach, and its efficacy is yet
to be evaluated in the case of large osteochondral fragments.
Kodama et al. used arthroscopic reduction for an 11-year-old
boy with complex dislocation of index MCP joint due to en-
trapped volar plate (11). This minimally invasive technique
lowers the risk of neurovascular injury; however, it is limited
in case of concomitant fracture. Boden et al. described an
8-year-old girl with complex dislocation of the index MCP
joint. The dislocation was reduced using the hook technique,
in which the hook was inserted at the site of skin dimpling
over the proximal palmar crease (characterizing as “pucker-
ing sign”), and then traction was applied to the volar struc-
tures (12). Sodha et al. used the percutaneous dorsal stab
technique for the treatment of four cases of complex MCP
dislocation, in which a dorsal incision was directed through
the dorsal retinaculum and joint capsule into the dorsum
of the metacarpal neck. Then, the volar plate was divided,
and reduction was achieved (13). Although the percutaneous
technique is safe, time-saving, and feasible, it cannot be used
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in case of concurrent fracture.

4, Conclusion

The dorsal approach with screw fixation is a feasible and suc-
cessful technique in the case of dorsal complex MCP disloca-
tion, especially when it is complicated by large metacarpal
head fracture.
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