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Abstract: A bony mallet finger refers to an avulsion fracture at the dorsal base of the distal phalanx. When the frac-
ture fragment involves more than one-third of the articular surface and is accompanied by volar subluxation of the
DIP joint, the joint’s stability is compromised. In this setting, surgical treatment is often necessary. Open reduction
and hook plate fixation provide the most rigid fixation and have become increasingly popular. However, surgical ap-
proaches - including Y-, H-, S-, and U-shaped incisions - are frequently associated with complications such as skin
necrosis, nail deformity, and implant extrusion. Treating bony mallet finger with a hook plate is challenging. This
retrospective case series study involved a review of 26 patients who underwent surgical treatment for bony mallet
finger between May 2019 and December 2022. Our objective is to describe a novel surgical approach using double
parallel dorsal longitudinal incisions for fixing mallet fractures. Additionally, we provide the preliminary results to

evaluate its effectiveness.
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Introduction

A bony mallet finger refers to an avulsion frac-
ture at the dorsal base of the distal phalanx.
Although the extensor terminal tendon remains
attached to the avulsed bone fragment, the dis-
tal interphalangeal joint (DIP) cannot be active-
ly extended due to disruption of the extensor
mechanism at its terminal insertion. When an
axial load is applied to the extended DIP joint,
hyperextension of the DIP joint can result in a
bony mallet finger or mallet fracture, whereas
excessive palmar flexion of the DIP joint can
cause a tendinous mallet finger.

One-third of all mallet finger injuries are associ-
ated with a fracture [1]. When the fracture frag-
ment involves more than one-third of the articu-
lar surface and is accompanied by volar sublux-
ation of the distal interphalangeal (DIP) joint,
the stability of the DIP joint is compromised,
indicating the need for surgical treatment [2,
3]. If left untreated, this condition can lead to
secondary swan neck deformity, premature
osteoarthritis, pain and joint stiffness [4-6].

Open reduction and hook plate fixation pro-
vide the most rigid fixation and have become
increasingly popular [7, 8].

But due to the thin skin over the extensor ter-
minal tendon and the fracture is adjacent to
the nail matrix, surgical incision located in an
exposed area and numerous complications,
using a hook plate to treat bony mallet finger is
challenging [9, 10].

The primary objective of this retrospective
study was to describe a novel technique using
double parallel dorsal longitudinal incisions for
exposure and hook plate fixation to treat bony
mallet finger, Secondly, we provided preliminary
descriptions of the clinical and radiological re-
sults obtained with this technique to assess its
effectiveness.

Materals and methods
This retrospective case series study involved a

review of 26 patients who underwent surgical
treatment for bony mallet finger between May
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Figure 1. The novel dual parallel incision and plate fixation. A. Wehbe and Schneide type C bony mallet finger. B.
Dorsal double longitudinal incision and exposure. C. Fixation with a single-hole hook plate. D. Incision closure.

2019 and December 2022 in a single level I
Trauma Center. The study was approved by
the organization’s ethical committee (Ethics
Review Committee of Beijing Shunyi District
Hospital) under No. QR-112-045-1611. Inform-
ed consent was obtained from all participating
patients. The inclusion criteria comprised pa-
tients of both genders with a history of acute
traumatic injury within the previous 10 days
and no surgical intervention; no recent injury
to the affected finger; and no previous or cur-
rent inflammatory diseases, such as rheuma-
toid arthritis, or degenerative diseases of the
fingers. Only those categorized as type B or
type C according to the Wehbe-Schneider clas-
sification (fractures involving more than one-
third of the distal phalanx articular surface on
the lateral x-ray of the digit) [11] were included.
The exclusion criteria comprised patients with
open finger injuries, adolescents under the age
of 16, and those with multiple fingers injured
simultaneously.

Surgical technique

Patients were placed in the supine position and
administered digital nerve block anesthesia. A
finger tourniquet (Penrose drain) was used to
control bleeding during the procedure. A double
longitudinal parallel incision was made on the
dorsal side of the fingers, starting at the inter-
section of the lateral and proximal nail folds
and extending to the DIP joint. Using 2.5x surgi-
cal loupes, the connection between the nail
epithelium and the nail plate was meticulously
dissected. The skin was then elevated from the
terminal tendon to form a rectangular antero-
grade skin flap. The flap was turned upside
down and fixated to the dorsal skin of the mid-
dle phalanx with sutures to fully expose the
structures of the nail matrix, nail root, base of
the distal phalanx, and the dorsal extensor ter-
minal tendon insertion. After identifying the
distal phalanx fracture fragment and the distal
portion of the extensor terminal tendon, the
fracture was reduced under direct visualization
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and stabilized with a 1.0 mm Kirschner wire tip
placed against the fracture fragment. A low-
profile single-hole hook plate (height 0.55 mm,
length 4.0 mm, 1.7-mm non-locking hook plate,
Stryker™) was then positioned, with the hook
passing through the terminal tendon to capture
the dorsal edge of the avulsed bone fragment.
Part of the nail matrix was sharply dissect-
ed subperiosteally to accommodate the hook
plate. After predrilling, a 1.7 mm cortical screw
was used to secure the plate to the shaft of the
distal phalanx. The patient actively moved the
DIP joint. Intraoperative observation and fluo-
roscopy confirmed that the fracture was firmly
fixed without separation. The dissected nail
matrix was then repositioned to cover the di-
stal end of the plate. After cleaning the wound
with 0.9% saline, releasing the tourniquet, and
ensuring local hemostasis, the incision was
sutured with 4-O non-absorbable polypropyl-
ene suture (PROLENE™), and a dressing was
applied. No splint was required during the
postoperative period (Figure 1).

Postoperative care and follow-up

The dressing was changed three days after
the intervention. The patients were discharged
and followed up weekly; stitches were removed
in the second week. Thereafter, patients were
instructed to begin rehabilitation under the
supervision of physiotherapists. Posteroanteri-
or and lateral X-rays of the fingers were taken
at the fourth week after the operation and then
monthly until bone union was confirmed (the
fracture line disappeared, and bridging trabec-
ulae passed through the fracture line).

At 4, 8, and 12 months postoperatively, patients
were assessed for their level of satisfaction
with the treatment according to the criteria pro-
posed by Crawford (Excellent: no extension lag,
full flexion, no pain. Good: extension lag <10°,
full flexion, no pain. Fair: extension lag 10°-25°,
any loss of flexion, no pain. Poor: extension lag
>25°, any loss of flexion, persistent pain. Range
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of motion and extension lag at the DIP Joint
were measured with a goniometer) [12]. The
time taken for patients to return to work was
recorded, and pain in the injured finger was
evaluated using the Visual Analogue Scale
(VAS) where O is no pain and 10 is unbearable
pain. At the final follow-up, Posteroanterior and
lateral X-rays of the fingers were obtained to
identify any degenerative changes at the DIP
joint, such as osteoarthritis or dorsal osteo-
phytes of the distal phalanx. The presence of
nail deformities was observed and document-
ed at each follow-up. If a nail deformity was
detected, the hook plate was removed four
months after surgery.

The range of motion (ROM) of the DIP joint, frac-
ture healing time, time to return to work, and
other quantitative variables were described
using the median and range. Qualitative vari-
ables, such as treatment effects and compli-
cations, were reported as frequencies and per-
centages. The DIP joint ROM of the injured fin-
ger was compared with that of the contralat-
eral normal finger using a paired-samples t-test
to assess for significant differences. Statistical
analysis was performed using SPSS (Statisti-
cal Package for the Social Sciences) version
17.0, with a p-value of less than 0.05 consid-
ered statistically significant.

Results

In the current study, 32 patients with bony
mallet fingers were treated using double dorsal
digital longitudinal incision exposure and hook
plate fixation between May 2019 and Decem-
ber 2022. Four patients with a history of acute
traumatic injury beyond 12 days and two elder-
ly patients (aged 60 and 62) with significant
osteoarthritis and joint degeneration deformi-
ties prior to injury were excluded. Ultimately, 26
patients were included in the study. Of these,
20 (77%) were male and 6 (23%) were female.
The mean age was 28 years (range, 18 to 52
years). The follow-up period ranged from 6 to
24 months, with a mean of 12 months. Sixteen
patients (62%) had the injury in the right domi-
nant hand, while 10 (38%) in the left non-domi-
nant hand. Three patients (11%) had involve-
ment of the second digit; nine (35%) the third
digit; ten (39%) the fourth digit; and four (15%)
the fifth digit. There were 19 (73%) cases of
type B and 7 (27%) type C according to the
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Wehbe and Schneider classification. The mean
time from injury to operation was 3 days (range,
2 to 9 days). The mean time to fracture union
was 8 weeks (range, 4 to 9 weeks). The DIP
joint extension lag was 0° (range, 0° to 15°),
and the active DIP joint flexion angle was 80°
(range, 70° to 90°). Postoperative DIP joint
range of motion averaged 80° (range, 65° to
85°). The mean time to return to the original
occupation was 8 weeks (range, 4 to 9 weeks).
There was no significant difference in DIP joint
range of motion between the injured finger and
the contralateral finger (t = -0.652, P = 0.52).
No patients exhibited DIP osteoarthritis at the
final follow-up, although one patient reported
mild DIP joint pain at work (VAS score 3).
According to the Crawford criteria, 15 cases
(58%) had excellent results, 10 cases (38%)
had good results, and 1 case (4%) had fair
results. There were no poor outcomes, no skin
infection or necrosis. All wounds healed une-
ventfully without dehiscence, ulcer or necrosis.
The complication rate in our patient series
was 19%, including DIP joint extension lag,
nail deformity, and plate loosening.

Two weeks after surgery, when removed the
incision stitches in one case, the hook plate
and screw were found to be loose, with local-
ized pain and swelling, although the wound
healed without complications. The fracture
fragment was reduced by percutaneously com-
pressing the loosened plate. A finger splint
was applied to prevent further loosening. After
fracture union was confirmed by X-ray at nine
weeks post-operation, the splint was removed,
and began rehabilitation under the supervision
of a physiotherapist. The final follow-up revealed
a 15° DIP joint extension lag, and had a mild
local pain during work, with a VAS score of 3.
This was the only case of fair outcome in this
group (Figure 2).

Four patients (15%) experienced nail deformi-
ties, which gradually resolved or improved fol-
lowing the removal of the hook plate and screw
four months after the initial surgery (Figure 3).

Discussion

Regardless of the device used for osteosynthe-
sis - whether a plate, Kirschner wire, screw, or
steel wire - surgical treatment is the most
appropriate choice in cases where the mallet
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Figure 2. The loosened fixation case. A. The screw did not penetrate the contralateral cortex, and the screw purchase
was weak. B. Fixation failed 2 weeks post operation and the reduction was lost. C. The reduction was achieved by
closed squeezing the plate. D. The plate was removed 4 months after operation and the fracture healed.

Figure 3. One of nail deformity case. A. The right little finger had a bony mallet fracture. B. Fixation with hook plate
using the novel incision technique. C, D. Four months after operation, the DIP joint had fully estention and flexsion,
but the nail had a mild deformity. E. Removed the implant using one of the original double parallel longitudinal inci-
sions.

fracture fragment involves more than one-third
of the articular surface.

Teoh LC [13] first described an innovative te-
chnique in 2007 to manage mallet fractures
using a hook plate (fabricated from a straight
AO 1.3 hand modular system titanium plate). In
their study of nine patients, all had good to
excellent outcomes according to the Crawford
criteria. All patients were satisfied with the
postoperative range of motion (ROM) of the DIP
joint, reporting nearly normal flexion without
any extension lag. However, there cases had
a nail deformity. Patients could perform DIP
joint flexion and extension after surgery due to
stable, rigid fixation. Utilizing the tension band
principle, the hook plate is positioned on the
dorsal side of the distal phalanx. This approach
eliminates the need for trans-articular pinning,
and facilitates early mobilization, improves pa-
tient comfort, acceptability, and compliance.
Since then, Open reduction and hook plate fixa-
tion have become increasingly popular.

With the widespread use of the hook plate for
mallet fracture treatment, there has been an
increased rate of related incision complica-
tions, including plate extrusion, skin necrosis,
and screw loosening [2, 5, 7].
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To the best of our knowledge, there are se-
veral surgical approaches that have been used
to expose the mallet fracture fragment, includ-
ing Y-, H-, S-, and U-shaped incisions. These
incisions create a retrograde flap on the dorsal
side of the distal phalanx. By retracting the flap
distally, the nail matrix, nail root, dorsal base of
the distal phalanx, fracture fragment, and ter-
minal extensor tendon are exposed. However,
exposure of these structures is often insuffi-
cient, and prolonged traction of the retrograde
flap can cause ischemia during surgery by the
above incisions, leading to skin necrosis and
postoperative extrusion of the internal fixation
plate. Lee JI [14] employed a U-shaped skin
incision in 7 cases, one patient developed dor-
sal skin ulceration and metal plate exposure
two weeks after surgery. This patient under-
went revision surgery with extension block pin-
ning after plate removal but subsequently
achieved only 50% of the total active motion
compared to the contralateral finger. Hossam
Abubeih [15] treated 17 cases of bony mallet
fingers using a U-shaped incision, two cases
developed wound infections post-surgery, both
of which were managed with debridement and
removal of the metal implant. At the final follow-
up, both patients exhibited limited range of
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motion and extension lag, resulting in fair out-
comes according to the Crawford scale. Tie J
[16] employed a hook plate with an H-type skin
incision, however, three of 29 patients experi-
enced transient skin flap ischemia. Gabor
Szalay [17] utilized a typical Y incision, which
led to two cases of skin perforation among 59
patients. H. J. King [18] reported 59 cases of
surgical treatment for bony mallet fingers; 24
(41%) developed postoperative complications,
with the most common being marginal skin
necrosis on the dorsal aspect of the distal
phalanx.

We believe that the Y-, H-, S-, and U-shaped
skin incisions all create a transverse incision
on the dorsal skin of the DIP joint, due to the
tension caused by DIP joint flexion, the incision
is pulled both distally and proximally, which
impairs wound healing. Consequently, there is
an increased risk of wound infection, ulcer,
dehiscence, and extrusion of internal fixation
plates.

The skin over the dorsal aspect of the DIP joint
is thin, has limited malleability, and contains
almost no subcutaneous adipose tissue, mak-
ing surgical incisions in this area and ensuring
uneventful healing has a significant challenge.
Due to the inherent limitations of the previ-
ously described Y-, H-, S-, and U-shaped skin
incisions, we adopted a double longitudinal
incision on the dorsal aspect of the distal pha-
lanx. This novel incision technique offers sev-
eral advantages: (1) Improved direct visualiza-
tion exposure. By meticulously dissecting the
flap between the two incisions - from the proxi-
mal nail fold to the DIP joint - it can fully expos-
es all structures around the terminal extensor
tendon insertion, providing superior exposure
compared to Y-, H-, S-, and U-shaped incisions.
(2) Protection of skin blood supply. The blood
supply to the rectangular skin flap created by
the double longitudinal incisions is anterogra-
de, fully maintaining the dorsal skin’s vascular.
The flap is secured to the dorsal skin of the
middle phalanx with sutures, avoiding pro-
longed traction which can cause transient is-
chemia. (3) Prevention of venous congestion.
Since no subcutaneous veins are transected,
venous congestion is avoided, which can pro-
mote better wound healing. (4) Facilitation
of DIP joint motion. The longitudinal incision
aligns with the tension lines on the dorsal side
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of the DIP joint, allowing both active and pas-
sive joint movement early in the postoperative
period without concerns about wound dehis-
cence or ischemic nonunion. None of our 26
patients experienced complications such as
wound skin necrosis or plate exposure.

In one of our cases, loss of reduction occurred
two weeks after surgery due to screw loosening
and plate fixation failure. The screw length
used in this patient’s plate fixation was 5 mm
and did not penetrate the contralateral cortex
of the distal phalanx. We percutaneously com-
pressed the screw and plate, and fortunately,
this maneuver nearly restored the fracture
reduction. Wang WC [19] reported that one
case of bony mallet finger hook plate fixation
experienced screw loosening and fixation fail-
ure due to improper screw positioning. They
suggest that for fractures involving more than
40% of the articular surface, the screw trajec-
tory should be angled toward the fingertip to
increase screw length and enhance screw hold-
ing strength. When the screw length is less
than 5 mm, it cannot fully counteract the pull-
ing force of the extensor tendon. So in subse-
quent cases, we deliberately increased the
screw length by 1 mm to ensure the screw tip
passed through the contralateral cortex to im-
prove screw purchase. Following this adjust-
ment, no further loss of reduction occurred.

Nail deformity is a common complication fol-
lowing mallet finger surgery, particularly when
using hook plate fixation, with an incidence
rate of 33% [19]. In our study, there were 4
cases (10.5%) of nail malformation. This defor-
mity resembles the nail groove caused by com-
pression of the nail matrix with a mucous cyst
located on the dorsal aspect of the DIP joint.
Schweitzer [20] measured the fingers of 56
cadavers and reported an average distance of
1.4 mm (range, 0.9-2.0 mm) between the di-
stal end of the terminal tendon and the proxi-
mal edge of the germinal matrix. The inser-
tion length of the terminal tendon was 1.2 mm
(range, 0.8-1.7 mm) when extended distally
from the articular surface. Therefore, when a
hook plate (4 mm in length) is placed on the
dorsal side of the distal phalanx, part of the
nail matrix must be elevated subperiosteally to
accommodate the distal end of the plate; oth-
erwise, the nail germinal matrix will inevitably
be compressed.
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This study has several limitations, including the
absence of a control group, a retrospective
design, and a short follow-up period. However,
the study used a consecutive series of patients,
demonstrating that double dorsal digital longi-
tudinal incision exposure combined with hook
plate fixation for treating mallet fractures yield-
ed satisfactory clinical outcomes.

Conclusion

This novel double dorsal digital longitudinal
incision technique provides direct visualization
and fully exposure of all structures around the
terminal tendon insertion while protecting the
skin’s blood supply simultaneously. It prevents
venous congestion and facilitates motion of
DIP joint, minimizing incision complications
such as local skin ischemia, necrosis, infection,
and implant plate extrusion. The robust fixation
by the hook plate allows earlier rehabilitation
after surgery, which promotes fracture healing,
enabling a quicker return to work, and ensuring
good patient compliance along with a high level
of comfort. Therefore, for young patients with
bony mallet fingers who are eager to return to
work, double dorsal digital longitudinal incision
exposure combined with hook plate fixation is
a recommended treatment option.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Min Zhao, De-
partment of Orthopedic Surgery, Beijing Shunyi
District Hospital, No. 3 Guangming South Street,
Shunyi District, Beijing 101300, The People’s
Republic of China. E-mail: zhomin699@163.com

References

[1] Lin JS and Samora JB. Surgical and nonsurgi-
cal management of mallet finger: a systematic
review. J Hand Surg Am 2018; 43: 146-163,
e2.

[2] Lamaris GA and Matthew MK. The diagnosis
and management of mallet finger injuries.
Hand (N Y) 2017; 12: 223-228.

[3] Salazar Botero S, Hidalgo Diaz JJ, Benaida A,
Collon S, Facca S and Liverneaux PA. Review
of acute traumatic closed mallet finger injuries
in adults. Arch Plast Surg 2016; 43: 134-144.

[4] Acar MA, Glzel Y, Glleg A, Uzer G and ElImadag
M. Clinical comparison of hook plate fixation
versus extension block pinning for bony mallet

98

(5]

(7]

(8]

(11]

[12]

(15]

(18]

finger: a retrospective comparison study. J
Hand Surg Eur Vol 2015; 40: 832-9.

Ishiguro T, Itoh Y, Yabe Y and Hashizume N.
Extension block with Kirschner wire for frac-
ture dislocation of the distal interphalangeal
joint. Tech Hand Up Extrem Surg 1997; 1: 95-
102.

Toker S, Tiirkmen F, Pekince O, Korucu i and
Karalezli N. Extension block pinning versus
hook plate fixation for treatment of mallet frac-
tures. J Hand Surg Am 2015; 40: 1591-6.
Thirumalai A, Mikalef P and Jose RM. The ver-
satile hook plate in avulsion fractures of the
hand. Ann Plast Surg 2017; 79: 270-274.
Shimura H, Wakabayashi Y and Nimura A. A
novel closed reduction with extension block
and flexion block using Kirschner wires and mi-
croscrew fixation for mallet fractures. J Orthop
Sci 2014; 19: 308-312.

Chung DW and Lee JH. Anatomic reduction of
mallet fractures using extension block and ad-
ditional intrafocal pinning techniques. Clin
Orthop Surg 2012; 4: 72-76.

Zhang X, Meng H, Shao X, Wen S, Zhu H and Mi
X. Pull-out wire fixation for acute mallet finger
fractures with k-wire stabilisation of the distal
interphalangeal joint. J Hand Surg Am 2010;
35: 1864-9.

Wehbé MA and Schneider LH. Mallet fractures.
J Bone Joint Surg Am 1984; 66: 658-669.
Crawford GP. The molded polythene splint for
mallet finger deformities. J Hand Surg Am
1984; 9: 231-7.

Teoh LC and Lee JY. Mallet fractures: a novel
approach to internal fixation using a hook
plate. J Hand Surg Eur Vol 2007; 32: 24-30.
Lee JI, Park KC, So HS and Lee DH. Clinical
outcomes after mini-hook plate fixation for
small avulsion fractures around the interpha-
langeal or metacarpophalangeal joints of the
hand. J Orthop Surg Res 2021; 16: 186.
Abubeih H, Abdelhameed MA, Morsy M, Khalifa
AA, Mostafa KM and Said GZ. Fixation of mal-
let fractures using a modified hook plate tech-
nique: a prospective case series of 17 patients.
Rev Bras Ortop (Sao Paulo) 2023; 58: e896-
e904.

Tie J, Hsieh MKH and Tay SC. Outcome of hook
plate fixation of mallet fractures. J Hand Surg
Asian Pac Vol 2017; 22: 416-422.

Szalay G, Schleicher |, Kraus R, Stigler B and
Schnettler R. The operative treatment of the
dorsal distal phalanx near the base (osseous
pull out of the extensor tendon), with extreme
exposure of the hand by athletic activities -
is the hook plate an option for treatment?
Sportverletz Sportschaden 2010; 24: 159-65.
King HJ, Shin SJ and Kang ES. Complications
of operative treatment for mallet fractures of

Int J Burn Trauma 2026;16(3):XXX-XXX


mailto:zhomin699@163.com

99

[19]

Bony mallet finger

the distal phalanx. J Hand Surg Br 2001; 26:
28-31.

Wang WC, Hsu CE, Yeh CW, Ho TY and Chiu YC.
Functional outcomes and complications of the
hook plate for bony mallet finger: a retrospec-

tive case series study. BMC Musculoskelet
Disord 2021; 22: 281.

[20] Schweitzer TP and Rayan GM. The terminal
tendon of the digital extensor mechanism: part

I, anatomic study. J Hand Surg Am 2004; 29:
898-902.

Int J Burn Trauma 2026;16(3):XXX-XXX



