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Swan neck deformity is characterized by hyperextension of the proximal interphalan-
geal joint and limited extension of the distal interphalangeal joint, showing the shape
of a swan's neck. The deformity can occur either acutely or chronically. A common
acute cause of this deformity is trauma, and a common chronic cause is a secondary
deformity due to rheumatoid arthritis. The treatment of swan neck deformity tends to
depend on the knowledge and experience of the physician because the number of
cases that hand surgeons can experience is limited, and there are no clear guidelines
on treatment options. This review introduces the known causes of swan neck deformi-
ty and its treatment options. For swan neck deformity, the cause of the deformity, the
elapsed time, the stage of the deformity, the biomechanical relationship between ad-
jacent joints, and the functional limitations and needs of the patients must be consid-
ered when determining the treatment method. Based on these considerations, an ap-
propriate choice should be made between nonsurgical and surgical treatment. The pa-
tients should receive a full explanation before treatment that an optimal outcome is
not always guaranteed. The treatment process requires full understanding and cooper-
ation from the patient.

Keywords: Swan neck deformity, Mallet finger, Rheumatoid arthritis, Proximal inter-
phalangeal joint, Distal interphalangeal joint
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Fig. 1. (A) Schematic drawing and (B) clinical photograph of swan
neck deformity.
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Fig. 2. The extensor tendon mechanism, in (A) dorsal and (B) lateral views.
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Table 1. Classification of the etiologies of swan neck deformity by
Zancolli [9]

Cause Etiology

Extrinsic Disruption of the terminal tendon (Mallet finger)
Wrist or MCPJ flexion contracture

Intrinsic Chronic MCPJ volar subluxation
Ischemic contracture
Tendon adhesion

Articular Volar plate/capsule injury (hyperextension)

Disruption of FDS
MCPJ, metacarpophalangeal joint; FDS, flexor digitorum superficialis.
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Fig. 3. Positive Finochietto-Bunnell test in swan neck deformity
of the finger with intrinsic muscle contracture. (A) When the
proximal phalanx is in the extension position, it is impossible to
flex the proximal interphalangeal joint. (B) However, flexion of the
metacarpophalangeal joint allows proximal interphalangeal joint
flexion.
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Table 2. Nalebuff classification of swan neck deformity and treatment options [11,29]

Type Characteristics MCPJ

PIPJ DIPJ

1 Full range of motion None Splint

No intrinsic tightness

Nonsurgical management

Procedure to limit hyperextension; volar tenodesis (lat- Arthrodesis

eral band mobilization or volar plate repair), FDS
tenodesis, oblique retinacular ligament reconstruction

No functional limitations

2 Intrinsic tightness Intrinsic release, reconstruc- Splint

tion as needed

3 Stiff PIPJ in all positions of
the MCPJ

Joint space preserved

tion as needed

Procedure to limit hyperextension

Intrinsic release, reconstruc- Stepwise approach beginning with PIPJ manipulation
and then a skin release or lateral band mobilization

Once full PIPJ motion is present, a procedure to limit

Nonsurgical management
Arthrodesis
Nonsurgical management

Arthrodesis

hyperextension can be performed

4 Severe arthritic change of the Intrinsic release, reconstruc- Arthroplasty combined with a procedure to limit hyper- Nonsurgical management

joint tion as needed

extension
Arthrodesis

Arthrodesis

MCPJ, metacarpophalangeal joint; PIPJ, proximal interphalangeal joint; DIPJ, distal interphalangeal joint; FDS, flexor digitorum superficialis.
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Fig. 4. (A) Schematic drawing of modified tenodermodesis. (B) A 32-year-old man, injured 4 years ago, noted a painful dorsal bump
and a 45° extension lag (arrow) in the distal interphalangeal joint (DIPJ). (C) After the Z-shaped skin incision, the subsequent extensor
tendon was exposed over the DIPJ. (D) An elongated extensor tendon, including the joint capsule, was incised. (E) The dorsal osteophyte
was trimmed with osteotomy. (F) After inserting a transaxial Kirschner wire (K-wire) in a fully extended DIPJ, the extensor tendon was
repaired. (G, H) The redundant skin was incised, followed by separated skin sutures. The skin suture, tendon suture, and K-wire were
sequentially removed at 2, 4, and 6 weeks. (I) Three months later, the deformity had improved.
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Fig. 5. Volar plate direct repair. (A, B) A 37-year-old man with a 70° hyperextension of the proximal interphalangeal joint (PIPJ) and 40°
flexion contracture of the distal interphalangeal joint 3 months after an initial volar plate avulsion injury in the left small finger. (C) A
Bruner-style lazy S-shaped incision was made over the PIPJ. (D) Between the flexor tendons, the injured volar plate was exposed. (E-G)
After drilling, Mitek Micro QuickAnchor (DePuy Mitek Inc., Raynham, MA, USA) was inserted into the middle phalanx base, and the volar
plate was sutured. (H) Photograph after the volar plate procedure was done. (I, J) At the final clinical follow-up, the finger showed an
improved range of motion.

Fig. 6. Flexor digitorum superficialis tenodesis; A2 pulley technique. (A) A Bruner-style lazy S-shaped incision at the volar side of the
proximal interphalangeal joint and a transverse incision at the volar side of the metacarpophalangeal joint were made. (B, C) The
radial slip of the flexor digitorum superficialis was identified through a metacarpophalangeal joint incision and transected from the
metacarpophalangeal joint level. (D, E) The flexor digitorum superficialis slip was attached to the A2 pulley and knotted.
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Fig. 7. Flexor digitorum superficialis tenodesis; bone hole technique. (A, B) A 36-year-old man with 50° hyperextension of the proximal
interphalangeal joint (PIPJ) and 30° flexion contracture of the distal interphalangeal joint 10 years after an initial chronic mallet finger
injury to the right middle finger. (C) With a Bruner-style lazy S-shaped incision at the volar side of the PIPJ. (D) The radial side slip of
flexor digitorum superficialis was transected from the proximal phalanx level, and the injured volar plate was exposed. (E, F) A 2-mm
bone hole was made 1 cm proximal to the joint line through the proximal phalanx neck, and the harvested slip was knotted again
through the hole. (G, H) An additional Mitek Micro QuickAnchor (DePuy Mitek Inc., Raynham, MA, USA) was inserted into the middle
phalanx base, and the volar plate was repaired. (I) Photograph after flexor digitorum superficialis tenodesis and volar plate augmentation
were done. (J, K) At the final clinical follow-up, the finger showed an improved range of motion.
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Tendon graft

Fig. 8. Oblique retinaculum ligament reconstruction. (A) A schematic drawing shows the concept of oblique retinaculum ligament
reconstruction. (B, C) Swan neck deformity occurred after replantation surgery of the right index and middle finger amputation at the
middle phalanx level. (D, E) The extensor digitorum longus tendons of the contralateral foot were harvested to reconstruct new ligaments.
(F, G) The distal end was fixed using the pull-out technique. (H, I) A 2-mm bone hole was made in the shaft of the proximal phalanx. The
proximal end of the tendon is inserted through the tunnel and fixed after graft tension adjustment. (J, K) At the final clinical follow-up,

the finger showed an improved range of motion.
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Table 3. Outcomes after surgical treatment of swan neck deformity

Study Year Cause Technique Outcome
Iselin et al. [14] 1977  Mallet finger Tenodermodesis Satisfactory in 22 of 26 patients
2 recurred deformities due to poor compliance
2 required a secondary arthrodesis
Kon and Bloem [15] 1982  Mallet finger Tenodermodesis Satisfactory in 27 of 29 patients
2 complications due to surgical site infection and inadequate dis-
tal tendon continuity
Bowers and Hurst [22] 1978  Mallet finger Central slip tenotomy Among 5 patients, 4 excellent, 1 good
One good case had persistent DIPJ extension lag
Lucas [23] 1987  Mallet finger Central slip tenotomy Satisfactory in 9 of 11 patients
2 failed cases due to congenital flexion deformity and inadequate
distal tendon continuity
Grundberg and Reagan 1987  Mallet finger Central slip tenotomy Satisfactory in all 20 patients
[25] Average improvement of extension lag of DIPJ: 28°
Houpt et al. [26] 1993  Mallet finger Central slip tenotomy Satisfactory in 34 of 35 patients
A failed case had residual extension lag: 30°
Carlson et al. [48] 2007  Cerebral palsy Central slip tenotomy 33 fingers of 15 patients
Average improvement of extension lag of DIPJ: 32°
Wollstein et al. [28] 2006  Chronic volar plate Volar plate repair Satisfactory in all 7 patients
avulsion No cases showed residual deformity
Catalano et al. [34] 2003  Chronic volar plate FDS tenodesis (FDP Among 12 patients, 5 excellent, 5 good, 2 fair
avulsion sheath) 2 fair cases had postoperative PIPJ flexion contracture
Brulard et al. [35] 2012 Rheumatoid FDS tenodesis (A2 pulley)  Among 23 patients, 19 excellent and good, 4 fair
arthritis 4 fair cases had postoperative PIPJ flexion contracture
Average improvement of range of motion of PIPJ: 61°
Tonkin et al. [37] 1992 All Lateral band mobilization  Satisfactory in all 30 patients
Average postoperative flexion contracture: 11°
Gainor and Hummel [39] 1985  Rheumatoid Lateral band mobilization 57 fingers of 14 patients
arthritis 17 excellent, 21 good, 8 fair, 11 poor
Poor cases due to severe rheumatoid arthritis flare
Charruau et al. [38] 2016 All Lateral band mobilization 41 fingers of 14 patients
Satisfactory in all 14 patients
Average active postoperative range of motion: 71° in PIPJ and 61°
in DIPJ
de Bruin et al. [49] 2010  Cerebral palsy Lateral band mobilization 62 fingers of 29 patients
Recurrence in 16% at 1-year follow-up, 40% at 5-year follow-up
Oh et al. [41] 2013 Mallet finger Spiral oblique retinacular 27 fingers of 26 patients: 15 tendon grafts, 7 pull-outs, 5 anchors
ligament reconstruction N statistical difference in reconstructive technique
5 reoperations: 3 revisions due to graft rupture, 2 tenolysis
Kanaya et al. [42] 2013 Mallet finger Spiral oblique retinacular ~ Satisfactory in 6 of 7 patients
ligament reconstruction 1 yyttonhole deformity due to inadequate graft tension
Kleinman and Petersen 1984  Mallet finger Spiral oblique retinacular ~ Satisfactory in 10 of 12 patients
[43] ligament reconstruction 5 yegperations: 1 graft lengthening, 1 tenolysis
Matsuo et al. [47] 2001  Cerebral palsy Intrinsic release Satisfactory in all 32 patients

Improvement of daily living hand activities

DIPJ, distal interphalangeal joint; FDS, flexor digitorum superficialis; PIPJ, proximal interphalangeal joint.
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