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Plate fixation with a single incisional
approach in adjoining two metacarpal shaft
fractures

Chi-Hoon Oh, Cheungsoo Ha, Jeeseop Shin, Soo-Hong Han

Department of Orthopaedic Surgery, CHA Bundang Medical Center, Seongnam, Korea

Purpose: Multiple metacarpal shaft fractures are higher-energy injuries than single
metacarpal shaft injuries and are considered relatively unstable because reduction is
easily lost after splinting. However, few studies have been published on operative
treatment because these fractures are rare. The aim of this study was to analyze the
characteristics of this rare type of fracture and report the surgical outcomes.
Methods: Medical records of patients with adjacent metacarpal shaft fractures who
underwent surgery were retrospectively analyzed. In total, 20 cases were included in
this study. A single longitudinal incision was made at the middle of the web space of
affected metacarpal bones. Fractures were fixed using a plate and screws. The clinical
results were evaluated by determining the metacarpophalangeal joint range of mo-
tion, Disabilities of the Arm, Shoulder, and Hand (DASH) scores, and hand grip strength
at the final follow-up.

Results: Among the patients included, there were fifteen male and five female pa-
tients. Their mean age was 41.2 years. The average range of motion of metacarpopha-
langeal joints was 78.1°. The average DASH score was 6.5. The average hand grip
strength was 92.4% compared to the unaffected side. The mean time to union was 7.5
weeks. There were no cases of complications, such as soft tissue infections, joint stiff-
ness, or extensor tendon injuries.

Conclusion: Plate fixation through a single incisional approach performed for adjacent
metacarpal shaft fractures showed satisfactory results. This could be a recommendable
approach for two unstable adjoining metacarpal shaft fractures.

Keywords: Metacarpal bones, Multiple fractures, Single incision, Plate fixation, Surgi-
cal outcomes
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Ethics statement: This study was conducted after obtaining ap-
proval from the Institutional Review Board of CHA Bundang
Medical Center (No. CHAMC 2022-12-019). The study was per-
formed in accordance with the Declaration of Helsinki, and writ-
ten informed consent was waived due to its retrospective nature.
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(transverse) Z4(27.5%)°] F1& °| U cHTable 1).

Surgically treated multiple metacarpal shaft fractures
(from January 2014 to December 2021)
(n=30)

Excluded
* Involving fracture of the thumb (n=2)
* Non-adjacent fracture (n=2)
* Involving 3 or more fractures (n=1)
* Using other fixation method (n=2)
* Follow-up less than 1 yr (n=3)

A4

Total number of patients included
(n=20)

Fig. 1. Flow chart showing the selection of patients for this study.

Table 1. Demographic characteristics and fracture patterns of
enrolled patients

Demographic Value
No. of patients 20
Age (yn) 412(17-81)
Sex, male:female 15:5
Sidedness, right:left 12:8
Dominant arm 13 (65.0)
Fracture location
2nd, 3rd 4(20.0)
3rd, 4th 9 (45.0)
4th, 5th 7 (35.0)
Fracture type
Transverse 11 (27.5)
Short oblique 16 (40.0)
Long spiral 13 (32.5)
Injury mechanism
Fall down 8 (40.0)
Direct impact 7 (35.0)
Crushing injury 3(15.0)
Traffic accident 2 (10.0)
Follow-up (mo) 13.6 (12-49)

Values are presented as mean (range), number only, or number (%).
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Fig. 2. Surgical procedure of the single incisional approach. (A) A single longitudinal incision was made in the middle of the second and
third metacarpal bones at the dorsal side of the hand. (B) Fracture area exposed by retraction of the extensor tendons. (C) Plate fixation
after fracture reduction. A 9-hole length plate (APTUS 2.0-mm LCP; Medartis, Basel, Switzerland) was used for fixation. (D) Similar
procedure to that performed with the second metacarpal fracture. (E) An 8-hole length plate (APTUS 2.0-mm LCP) was used for fixation. (F)
Preoperative plane radiograph shows short oblique fractures on the second and third metacarpal shaft area. (G) Postoperative radiograph
after fixation with two plates.
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Fig. 3. The left hand of a 26-year-old man, a professional taekwondo athlete, who was directly impacted during a competition. (A, B)
Preoperative plain radiograph and three-dimensional computed tomography show short oblique fractures on the fourth and long spiral
fractures on the fifth metacarpal shaft area. (C, D) Radiographs of fracture union and plate removal. (E, F) Full recovery of range of
motion.
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Table 2. Postoperative outcomes including clinical scores and
radiologic results

Variable Data
Clinical score
Metacarpophalangeal joint range of motions (°) 78.1 £ 6.6
DASH score 6.5 £ 10.8
Grip strength (kg) 427 %78
Grip strength contralateral hand (kg) 462 £ 6.8
Radiologic results
Time to union (wk) 75 % 4.1
Device removal 12 (60.0)
Time to device removal (mo) 6856

Values are presented as mean + standard deviation or number (%).
DASH, Disabilities of the Arm, Shoulder, and Hand.

The average hand grip strength was 92.4% compared to the unaffected
side.

pact hand 2.4-mm LCP7} 139]1(65.0%), APTUS 2.0-mm LCP7} 7
A(35.0% AT L F AKX WAL 71 53 (6-hole plate)©]
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35.0%0 2 714 wo] AFLE QT 1 theo g AF tpAE 2y = Table 3. Fixation devices used in surgery

4:3H7-hole plate)©] 25.0% AFE-E .0 XA A= 67 (30%)°141 Device Data

G o] 2092] T4 AGH 40740 BE® F 54 Manufacturer

(12.5%)= TAFY 241to] A= HTHTuble 3). A dlofA H= = Compact hand 2.4-mm LCP (Depuy-Synthes) 13 (65.0)
APTUS 2.0-mm LCP (Medartis) 7 (35.0)

A A Q] G ARAT, FET & A AYOR B e

) . o = 1 N Plate length
of ts) 53] SUEZ S43 9= AT Figs. 3, 4). 4-hole 4(100)
5-hole 6 (15.0)
k3, 6-hole 14.(35.0)
7-hole 10 (25.0)
oYl ATolME B WS ol 8% AW FFT Aol 2 T Shole 4(100)
oA Fo 15 20018 RSO wEg u Qg B O 260
Shape of plates
1= 0lg 2 9]9]
=2 = T MME]— . i Straight 35(87.5)
S T 2 Histe] g2 A& o] AlAHAL 3R] T-shape 5(12.5)
TH1,2], @A7HA] EA 02 w42 HE Sof W 17d&S Aot Lag screws used 6 (30.0)
v TEH G5 o] 58S ol8sta] 1Yt Yol &3] A 1 metacarpal 4(200)
FaL AeH10,1 2 metacarpal 2(10.0)

Q olo
[ =2 a3
22 9171 & ZAoA L Z x}o]7} Y= AT Ho|ut, BEA A Values are presented as number (%).
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Fig. 4. A 78-year-old woman injured her right hand due to a slip and fall. (A, B) Preoperative plain radiograph and computed tomography
show fractures on the third and fourth metacarpal shaft areas. (C) Intraoperative photograph shows one incision. (D, E) Bony union was
achieved at postoperative 10 weeks. (F, G) Satisfactory range of motion during follow-up.
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