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Operative Treatment in Fractures of the Metacarpal
and Phalanx in the Crushing Injury

Hyoung-Min Kim, M.D., Youn-Soo Kim, M.D., Choong-Seo Park, M.D.
and Seung-Pyo Eun, M.D.

Department of Orthopaedic Surgery, Holy Family Hospital, Catholic
University Medical College, Bucheon, Korea

Fractures of the metacarpal and phalanx of the hand are common occurances and bony union
usually occurs without difficulties. If complication of the metacarpal and phalangeal fracture of the
hand occurred, it causes significant functional deficit.

The authors have reviewed 92 patients, 121 cases of metacarpal and palangeal fracture of the
crushed hand which were treated with internal fixation with/without open reduction in the
deparment of orthopaedic surgefy in Holy Family Hospital from Jan. 1985 to Dec. 1989.

The authors obtained the following results ;

1. The incidence of nonunion and delayed union was 12.4% (15/121 cases).

2. The criteriae of nonunion and delayed union are progressive angulation at fracture site after
removal of implant, lack of bony union evidence in the radiography more than 12 weeks after
injury, tenderness and pain on motion at fracture site and gross pseudomotion.

3. Nonunion and delayed union occurred more commonly in phalangeal fractures, shaft fractures,
severely traumatized fractures (open fractures, marked displaced fractures, comminuted frac-
tures and fractures had associated injuries in the same hand) and under-reduced fractures
after internal fixation.

4. Mean TAM (total active motion) range at last follow up was 94.5° in thumb and 186.6° in fin-
ger and that of nonunion and delayed union cases was 89° in thumb and 153.5° in finger.

Key Words : Metacarpal and phalangeal fractures, Crushing injury nonunion and delayed union.
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Table 1. Age Distribution

Age  -10 11-20 21-30 31-40 41-50 51-

Total 1 21 40 17 11 2
Nonunion 0 4 7 1 1 0

Table 2. Fracture Site Distribution (/ ; Total cases/ Nonunion cases)

Tuumb Index Middle Ring Little Total
Distal 6/1 3/0 0/0 3/0 1/0 13/1
Phalanx Middle - 7/1 6/1 5/0 7/1 25/3 86/12
Proximal 14/4 10/1 8/2 8/1 8/0 48/8
Metacarpal 2/0 9/1 11/2 7/0 6/0 35/3
Total 22/5 29/3 25/5 23/1 22/1 121/15
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Fig. 1. (A, B) Initial radiographs of 19-years-old male who injured by cutting mechine. (C, D) Ra-
diographs after operation. (E, F) Radiographs at 12 weeks after operation shows that fracture in se-
cond metacarpal is ununited. (G.H) Radiographs at 5 months after operation shows union evidence of
second metacarpal fracture. (I, J) Radiographs at 11 months after operation shows solid union of se-
cond metacarpal fracture.

Table 3. Location of Fracture

Site Total Nonunion
Head & Neck 28 1
Shaft 65 11
Base 26 1
Bone loss in- 2 2

clude. Joint

%o Fwesol 9@ oA Tyt
(Table 6).
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Table 4. Type of Fracture (/; Total cases/No-
nunion Cases)

Mild Severe

Disp.  Disp. Total
Mild Comminution  20/1  58/7 78/8
Transverse 9/0 31/4 40/4
Short Obl. 6/1 12/1 18/2
Long Obl. 2/0 4/1 6/1
Longitudinal 3/0 11/1 14/1
Severe Comminution 43/7
Mild Bone Loss 38/4
Severe Bone Loss 5/3
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Fig. 2. (A, B) Initial radiographs of 30-year-old male who injured by press mechine shows frac-
tures on proximal and distal phalanx of thumb with segmental loss of interphalangeal joint. (C, D)
Two days after injury, longitudinal K-wire fixation was done for preserve length. (E, F) Four weeks
after injury, iliac corticocancellous graft inserted. (G, H) Radiographs at 20 weeks after injury shows
visible gap between graft and phalangeal bones. (I, J) Radiographs after second operation. (K, L)
Radiographs at 7 months after last operation shows solid union of bone.

Table 5. Open vs Closed

Type Total Nonunion
Open 71 12
Closed 50 3

Table 6. Associated Injuries in the Same Hand.

Total Nonunion

With Associated Injury 102 15
Amputation or Fracture 18 4
in the Same Ray
Amputation or Fracture 68 8
in the Other Ray
Soft Tissue Injuries 36 7
in the Same Ray*
With Associated Injury 19 0

(* ; excluding open fracture and superficial

laceration)
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Fig. 3. (A, B) Initial radiographs of 49-year-old male who injured by press mechine show commi-
nuted and marked displaced fracture on mid-phalanx of index finger. (C, D) Radiographs after opera-
tion show under-reduction of fracture. (E, F) Radiographs at 8 weeks after operation show no evi-
dence of union. (G, H) Radiographs after second operation. (I, J) Radiographs after implant removal
at 15 weeks after second operation show volar angulation of fracture and sclerosis of fracture end. (K,
L) Radiographs after third operation. (M, N) Radiographs at 18 months after accident show solid

union of fracture and arthrodesed PIP joint.
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Table 7. Internal Fixation Method and Materi-
al at Initial Treament

Table 8. Degree of Reduction after Initial Treat-
ment

Total Nonunion Total Nonunion
K-wire only 109 14 Anatomical 58 2
Cross Fixation 30 5 Reduction
Interfragmentary Underreduction 63 13
Fixation 31 2
Longitudinal Fixation* 30 6 Table 9. Treatment for Nonunion (B.G. ; Bone
Cross with Graft)

Longitudinal Fixation* 18 1 Method of Treatment Cases
Plate and Screws 2 1 B.G. with K-wire Fixation 6
Screw 2 0 B.G. with Plate Fixation 3
Interosseous Wiring 2 0 B.G. only 1
Tension Brad Wiring 5 0 B.G. with preserve 1
Transverse X-wire Fixa- initrally fixed K-wire

tion Through Intact 1 0 B.G. with Plate Fixation

Metacarpal

(* ; Fixation through proximal and/or distal
joint)

#4 &% 99 = TAM (total active motion) ©.
2 2Asd 2R 94.8°, 7 g FA & 186.6° A
I, Bggol BT Ao FAE 89.0°, 7
B4AE 15352 Efel A A4 F
Aoz Holg BEEF WA Fa7t A
A} (FA :p<0.05, 3 :p<0.01).
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