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The Current Concepts in Treatment of
Fracture-Dislocations of the Finger

Ho Jung Kang, M.D., Ph.D. and Ji Sup Kim, M.D*"

Department of Orthopedic Surgery, Gangnam Severance Hospital, Yonsei University College of Medicine, *Department of Orthopaedic Surgery,
Ewha Womans University Seoul Hospital, Evha Womans University College of Medicine, Seoul, Korea

Fingers are body parts with a complex structure and essential functions that are the most prone to trauma. The principle of treatment for
finger fractures is to determine the balance between obtaining stable fracture fixation and early joint movement. Despite proper treatment,
there are many cases of functional and cosmetic problems caused by stiffness or deformation as complications. This review article
introduces the latest knowledge in the treatment of finger fractures focusing on fractures and dislocations around the interphalangeal
joints, including joint surface damage, which is difficult to treat and leads to poor results. This article consists of fracture cases and
describes the methods and solutions to address these complications.
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Figure 1. Rotational deformity is assessed
by (A) checking for alignment of the
fingertips to the scaphoid tuberosity; (B)
evaluating the plane of the fingernails. (C)
Rotational deformity of the ring finger by
proximal phalanx malunion.

Figure 2. Various External fixation devices used to treat finger joint fracture-dislocations. (A) Various external fixation devices for finger joint fracture-
dislocations. (B-E) The hinged dynamic external fixator for the treatment of fracture dislocations of the proximal interphalangeal joint. (F) The syringe
external fixator can be used when it is difficult to use an external fixator in the operation room.
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Figure 3. Various fixation methods for mallet fracture. Closed extension block K-wire fixation technique. (A) Preoperative X-ray of bony mallet finger
with 1/2 articular involvement, without volar subluxation of the distal interphalangeal (DIP) joint. (B) Closed reduction and percutaneous pinning of the
fracture. (C) Follow-up X-ray at 12 months shows full bone union and joint congruity. (D) Open reduction and K-wires fixation & additional DIP joint
fixation technique. (E) Open reduction and screw fixation technique. (F) Open reduction and pull-out wire and DIP joint K-wire fixation technique. (G)
Open reduction and hook plate fixation technique.
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Figure 4. Complications of operative treatment for mallet fractures of the distal phalanx. (A) Nail deformity. (B) Skin infection. (C) Osteomyelitis after

operative treatment for a mallet fracture.
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Figure 5. Al-Qattan’s extended classific-
ation of flexor digitorum profundus tendon
avulsion injuries.

Type Vb Type Vc

Figure 6. Different methods of repair for
flexor digitorum profundus (FDP) avulsion
injuries. (A, B) Pull-out wire fixation for
a small bony fragment in a type Ill FDP
avulsion fracture. (C, D) Screw fixation for
large bony fragment and additional trans-
articular pinning and pull-out wire fixation
in type Il FDP avulsion fracture.
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Figure 7. Fixation of an avulsed bony fragment using screws after trans-articular pinning of the distal interphalangeal (DIP) joint in type V flexor
digitorum profundus (FDP) avulsion injury. (A, B) Fracture of the distal phalanx and a concomitant avulsion fragment caused by the FDP (Type Vb). (C,
D) Kirschner’'s wires were inserted in a crisscross direction to fix the DIP joint, and screws were inserted to fix the avulsed bony fragment. (E) Long-
term follow-up shows solid bone union and excellent joint congruity. (F) The final active range of motion of the 5th finger included intact flexion and

extension.
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Figure 8. Internal fixation using K-wires
for an unstable condylar fracture of
the proximal phalanx. (A, B) Displaced
condylar fracture. (C) Computed tomo-
graphy scan showed a rotated condylar
fragment. (D) Two K-wire fixation using
a lateral approach. (E) Postoperative
radiograph six months after surgery
show a united fracture with mild flexion
contracture.
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Figure 10. Open reduction and internal fixation with screw or K-wires for a dorsal fracture dislocation of the proximal interphalangeal (PIP) joint. (A,
B) Screw fixation is most applicable to cases where there is one large volar lip fragment in a dorsal fracture dislocation of the PIP joint. Preoperative
lateral radiograph and lateral radiograph six months after surgery show a united fracture. (C) This lateral radiograph shows a volar lip avulsion fracture
and dorsal subluxation of the joint. (D, E) Minimally invasive fracture reduction technique using a dental probe through a small volar incision, and
percutaneous K-wires fixation. (F) Lateral radiograph three months after surgery show a united fracture.

Figure 11. Surgical techniques of hemi-hamate arthroplasty. A 32-year-old man suffered a dorsal fracture dislocation of the proximal interphalangeal
(PIP) joint in the right 4th finger two months ago. (A) Radiograph and (B) computed tomography scan image showing comminution with 50% articular
involvement and dorsal subluxation. (C) The PIP joint was hyperextended by a shotgun style, the base of the middle phalanx was then completely
exposed. (D) Distal hamate donor site with bases of the ring and small metacarpals exposed. (E) It is recommended that the graft be slightly oversized
in all planes to allow for appropriate contouring. (F, G) The graft was fixed firmly with two bicortical screws. (H) Latest follow-up (2 years after surgery)
lateral radiograph demonstrating good congruency of PIP joint. (I, J) Range of motion of the reconstructed PIP joint was satisfactory.
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Figure 12. Fixation techniques for a volar fracture-dislocation of the
proximal interphalangeal joint. (A) Lateral radiograph showing dorsal lip
fracture with volar subluxation. (B) Large displaced fractures could be
stabilized with a screw. (C) Radiograph showing that the extensor central
slip was avulsed with a small bone fragment from the dorsal lip of the
base of the middle phalanx. (D) Radiograph showing a small fracture
fragment secured to the hook plate and screw.
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Figure 13. Dynamic external fixation using pins and rubber bands for pilon fractures of the proximal interphalangeal (PIP) joint. Dynamic external fixator
holds the PIP joint to length and allows early active motion while healing. This is especially useful for severe comminuted fractures where internal
fixation may be impossible. (A) Anteroposterior and (B) lateral radiographs and (C, D) computed tomography scan images showing pilon fracture of the
proximal. (E) Dynamic external fixation using pins and rubber bands. (F) Intraoperative lateral c-arm views after a dynamic external fixator showing no
subluxation and reduction of an intra-articular fracture. (G) Lateral X-ray films one year after injury showing consolidation of the fracture fragments and
articular remodeling. (H, 1) The follow-up shows excellent flexion interphalangeal joint.



464

Ho Jung Kang and Ji Sup Kim

717 2 et otdE A
niere deformity)e] §4Fe 7FsA4l0] 7] ulZo|th. & A&
S ] A Al /A0l RAIEY BEY X85 T 4 oY
AP7E AL, SHe Z717F 2 A4F 1ol 8HhFig. 12).
(3) Pilon =4

FHAE 7141 5-9] T B4 S48} FHE o] S E
Z20] Z A7} £445 HRE Wilth = o5 4 (axial load
mechanism) 2.2 Wysta] I3 W 24130 ZHol A zo] EX
Zolc}, tiFE9] 39, HEA FYEZ B HEHo et

gEo] ofFhrt. #E 9] AP A(articular remodeling)e =3 &

29 9|31 A A8l Bl vlid o

=Y =
o

3 A7} w g
3 9lekFig, 13).

3_ %Axlj_pc-l _J.k_)kl-
A 2-5 57 W £ SIS} B0 uls) =B} g
S ouF eyt 71 S6hy, 3RAIA &40 2 HRAsi) 2ot
i PR BE7t AYRE FgQITiol SgR 2R S
St YOG, H202 $AF, R202 FYT FRY
9= Kaplan ¥Ho|gt1 s B3I A

of o] w4 ke
B9 95l 97} iR Eolth. 95w} S0 A HB

ON -lol‘

Figure 14. Volar A1 pulley approach for fixation of avulsion fractures of the base of the proximal phalanx. (A) Anteroposterior radiograph of a patient,
who sustained an avulsion fracture at the ulnar base of the proximal phalanx of the middle finger. (B) Assessment of the stability of the ulnar collateral
ligament demonstrates instability with stress. (C) The avulsion fragment from the proximal phalanx and its attachment to the collateral ligament were
identified using the volar approach. (D) Open reduction and fixation of avulsed fracture fragment using K-wire. (E) Anteroposterior radiograph six

months after surgery show a united fracture.
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Figure 15. Screws fixation for a fracture of the head of the metacarpal bone. (A) Oblique radiograph and (B, C) computed tomography scans showed
an intra-articular fracture of the 4th metacarpal head. (D) Reduction of fracture fragment using the volar approach. (E) Anteroposterior and (F) lateral

radiographs six months after surgery show a united fracture.
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Figure 17. Hook plate fixation for the
thumb ulnar collateral ligament avulsion
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E) Postoperative images showed stable
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Figure 19. External fixation technique for a comminuted intra-articular
fracture of the base of the 1st metacarpal bone. (A) First metacarpal
base intra-articular comminuted fracture. Comminution is very severe.
(B) The fracture was treated with limited open reduction and internal
fixation with multiple K-wires and the application of an external fixator.

Figure 18. Various methods for the fixation of fractures of the base of the thumb metacarpal. (A) First metacarpal base intraarticular fracture was
observed on the radiograph and (B) computed tomography image. (C-E) After achieving a satisfactory reduction with the closed method, K-wire fixation
was performed. If the fragment is large, a lag screw is placed from dorsal to volar for rigid fixation. The fracture was treated with two lag screws
placed from the dorsal to volar. In a Rolando fracture, fracture with shaft extension was treated with a plate, and the small fragment was fixed with two

K-wires.
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Figure 20. Stiffness associated with mal-
union after failed fixation for a metacarpal
shaft fracture. (A, B) Radiographs taken
five months after metacarpal shaft fracture;
callus formation in the state of fixation failure.
(C) Dorsal angulated metacarpal shaft
malunion. (D, E) Preoperative stiffness as
the metacarpophalangeal joint. (F) After
screws removal, extensor tenolysis was
performed. (G, H) Correctional osteotomy
and fracture site were stabilized with a
locking plate. (I, J) Mobilization was begun
two days after the operation, the range of
motion at six months after surgery.

Figure 21. Correctional osteotomy for condylar malunion of the finger. (A) A 16-year-old man presented five months after injury to the left thumb
with pain, stiffness, and angular deformity. (B) X-ray showed a malunited ulnar condyle of the proximal phalanx. (C) The radial condylar closed wedge
osteotomy is performed with restoration of the joint congruity. (D) Stable fixation is achieved with 0.75 mm K-wires. (E) After two months after surgery,
angular deformities were fully corrected.
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Figure 22. Flexor digitorum superficialis
(FDS) tenodesis for a swan neck re-
construction. (A) Preoperative photo
demonstrating post-traumatic swan
neck deformities of the little finger. (B)
One slip of the FDS is isolated, and the
tendon is passed through the A2 pulley.
(C) Completed FDS tenodesis with the
tendon secured through the A2 pulley
and sutured to itself. (D, E) Postoperative
appearance demonstrating a mild flexion
contracture and near full flexion of the
proximal interphalangeal joint.
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Figure 23. Articular remodeling after extension block pin and external fixation for severe comminution of the base of the middle phalanx. (A) Lateral
radiograph and (B) computed tomography scan images of proximal interphalangeal joint fracture-dislocation with comminution and impaction of the
little finger in a 65-year-old woman. (C) Anteroposterior and (D) lateral radiographs after extension block pinning and external fixation. (E) Lateral
radiograph three years after surgery, showing consolidation of the fracture fragments and articular remodeling. (F, G) Follow-up shows excellent flexion

with mild extension lag.
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Figure 24. Proximal interphalangeal (PIP)
joint fusion with locking plate. (A, B) A
50-year-old woman with chronic deformity
and post-traumatic arthritis of the PIP
joint of little finger after remote traumatic
PIP joint injury. (C, D) Postoperative status
of PIP fusion with a locking plate. Plate
fixation allows rigid fixation at the desired
angle.
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