
CASE REPORT

Proximal interphalangeal-level fracture in patient with symphalangism
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ABSTRACT
Symphalangism is a rare, congenital syndrome involving ankylosis of the interphalangeal joints.
We present a rare case of fracture at the level of a fused proximal interphalangeal joint in a
patient with proximal symphalangism of the hand. Nonoperative management with splinting
resulted in osseous healing and restored baseline function.
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Introduction

Symphalangism, described by Dr. Harvey Cushing in

1916, is a rare, hereditary syndrome involving the
ankylosis of the interphalangeal (IP) joints of the fin-

gers and/or toes [1–7]. The proximal interphalangeal

(PIP) joint of the small finger is the most common site

of ankylosis followed by the ring, middle and index

fingers [8]. Compensatory hyperflexibility of unaffected

joints often develops [9].
Many physicians may be unfamiliar with this condi-

tion and have difficulty interpreting its radiographic

findings, especially given the various degree of anky-

losis. Distinguishing the radiographic findings of sym-
phalangism from degenerative changes or occult

trauma may be challenging. Limited literature exists

on the management of fractures associated with sym-

phalangism. We present a rare case of fracture

through a completely fused PIP joint in a patient with

congenital proximal symphalangism of the hand.
Our goal is to increase hand surgeons’ and radiol-

ogists’ familiarity with this rare congenital condition

and present our experience with nonoperative man-

agement of a fracture complicating this condition. We
also review the available literature, including the

underlying genetics and resultant biomechanics of this

condition. Our hypothesis is that PIP fusion increases

the mechanical lever arm of the applied force,

potentially predisposing to fracture and adversely
affecting subsequent healing.

Case report

A 39-year-old, right-hand dominant Caucasian male
was referred to hand clinic for evaluation of sequelae
of an injury to his left ring finger, which he sustained
5months prior to presentation. He was working as an
automobile mechanic, when he ‘jammed’ his ring fin-
ger. He did not immediately seek medical attention,
believing it to be a sprain. Over the next several
weeks, he had persistent discomfort at baseline and
pain while performing vigorous, manual labor. He ini-
tially presented to his rheumatologist four months
after the initial injury. Radiographs revealed a cortical
irregularity at the level of a congenitally fused left ring
finger PIP joint. The patient was prescribed celecoxib
and referred to hand clinic for further evaluation and
management. He was a non-smoker.

The patient reported chronic stiffness of his fingers
since childhood but was able to adjust and success-
fully perform manual labor as an automobile mechanic
without significant disability. He had previously under-
gone a negative rheumatology workup for polyarthral-
gia. Multiple members of his family, which belonged
to the Old Order Amish, had ‘stiffness’ and early-onset
osteoarthritis spanning several generations.
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Evaluation of the patient’s hands revealed that the
PIP joints of his bilateral index through small fingers
postured in extension with associated absence of cor-
responding dorsal skin creases. Bilateral small finger
distal interphalangeal (DIP) level camptoclinodactyly
was also noted. There was no active or passive flexion
of the bilateral index through small finger PIP joints.
Mild swelling and tenderness were present at the left
ring finger PIP joint. He had moderate pain with
attempted passive flexion of the joint, but no gross
instability. The metacarpophalangeal (MCP) and DIP
joints of the affected digits exhibited above average
active and passive flexion. The remaining non-anky-
losed joints were grossly normal in appearance and
demonstrated no obvious degenerative changes. The
patient had satisfactory overall function of his bilateral
hands. He was able to strongly grasp objects with
good compensation at the MCP and DIP levels. He
was neurovascularly intact. Examination of lower
extremities also revealed PIP level ankylosis of his toes
bilaterally and mild pes planus. The patient demon-
strated no signs of hearing loss.

Radiographs of his bilateral hands revealed com-
plete bony ankylosis in extension of the PIP joints in
his bilateral second through fourth digits (Figure 1).
The DIP joint of the fifth digit postured in a hyper-
flexed position. Moderate degenerative changes of the
thumb carpometacarpal (CMC) joints were noted, as
well as mild osteoarthritic changes throughout the DIP
joints. Radiographs of the affected left ring finger
revealed persistent cortical irregularity in the region of
the fused PIP joint with mild, adjacent soft tissue swel-
ling, consistent with a subacute fracture (Figure 2).

Clinical and radiographic evaluation were consistent
with subacute fracture/delayed union complicating
underlying bony proximal symphalangism (Grade III)
(as opposed to incomplete fusion). The patient was
treated with a custom thermoplastic volar finger-based
splint immobilizing the PIP ‘joint’ in full extension,
allowing motion at the MP and DIP levels.
Discontinuation of the celecoxib was recommended.
Radiographs at 3-weeks follow-up revealed persistent
cortical irregularity but less prominent lucency and
soft tissue swelling at the PIP level. At 6-weeks follow-
up, the patient was pain-free. His ring finger was com-
pletely nontender and clinically stable with manipula-
tion at the PIP level. Radiographs revealed mature
trabecular bridging across the fracture with restoration
of the congenital bony fusion (Figure 3). The splint
was discontinued and the patient returned to work. At
1-year follow-up, the patient was successfully working.
He was having ongoing generalized polyarthralgia,
managed by his rheumatologist, and unrelated to his
left ring finger injury.

Discussion

Symphalangism is typically inherited in an autosomal
dominant pattern. It has been classified into 3 types:
(1) true symphalangism (involving digits with normal
length), (2) symbrachydactylism (involving digits that
are short and stiff), and (3) symphalangism with asso-
ciated anomalies (e.g. Apert’s, Poland’s or multiple
synostosis syndrome) [3,7,10].

Symphalangism may additionally be categorized
into 3 grades, based on the degree of fusion (Figure

Figure 1. Plain radiographs of the left hand of a 39-year-old male of Amish descent with congenital proximal symphalangism
demonstrating bony fusion of the second through fourth PIP joints and camptoclinodactyly of the fifth DIP joint.
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4) [Baek 8]. Fibrous symphalangism (Grade I) is charac-
terized by mild joint narrowing, and approximately
10–20� of passive ROM. Cartilaginous symphalangism
(Grade II) is characterized by minimal joint space and
residual micromotion only. Bony symphalangism
(Grade III) is characterized by osseous bridging of the
joint with absence of micromotion. During childhood,

progression from one grade to another is possible
with increasing severity of ankylosis.

Symphalangism is often associated with other skel-
etal abnormalities such as camptodactyly, clinodactyly,
syndactyly, radiohumeral fusion, pes planus, bilateral
hip dislocation, tarsal coalition, and congenital fusion
of the cervical or thoracic spine [10]. The fused

Figure 2. Plain radiographs of the left fourth digit reveal cortical irregularity at the level of the fused PIP joint (arrows) and adja-
cent soft tissue swelling.

Figure 3. Plain radiographs of the left ring finger after 6weeks immobilization demonstrating mature trabecular bridging across
the PIP joint.
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phalanges result in diminished hand function with
inability to make a fist and difficulty performing fine
movements. Associated findings may include absence
of cutaneous creases over the affected joints and con-
ductive hearing loss [8].

Recent literature continues to elucidate the underly-
ing genetic causes of proximal (PIP level) symphalan-
gism (SYM1). SYM1 is typically an autosomal dominant
condition most commonly associated with mutations
in the Noggin (NOG) or Growth differentiation factor 5
(GDF5) genes [11–13]. Noggin is a bone morphogenic
protein (BMP) antagonist that is essential to the regu-
lation of multiple signal pathways and morphogenesis
of cartilage, bone, and joints [14–16]. GDF5 is a
growth agonist of the transforming growth factor-b
(TGF-b) family involved in growth, repair and recon-
struction of cartilage and bone. Mutations that result
in the underexpression of NOG or overexpression of
GDF5, can result in bony fusion [17,18]. NOG muta-
tions are also associated with conductive hearing
loss [19].

Management of congenital symphalangism often
consists of benign observation, as patients typically
adjust well to the limitations of this condition. In the
pediatric population, occupational therapy (OT) may
improve dexterity and even increase mobility in cases
of symphalangism with residual motion. Surgical treat-
ment of Grade I or II symphalangism has been
reported, including joint release, dorsal Z-plasty and/or
interposition arthroplasties [8,12,20]. These procedures
have had high failure rates, often result in re-ankylosis
and are not applicable to patients with open physes
[21]. OT may be beneficial in adults, whereas surgical

intervention is rarely indicated [10]. Surgical mobiliza-
tion has yielded unsatisfactory functional results and
poor patient satisfaction rates [22]. However, Palmieri
reported silastic arthroplasty in 4 adult patients with
Grade III (bony) proximal symphalangism with success-
ful restoration of limited PIP mobility (average 50�arc)
in non-border digits [23].

PIP joint symphalangism, with its various degrees of
ankylosis, may potentially complicate interpretation of
hand radiographs. Low-grade (non-bony) fusions may
be misinterpreted as simple arthritic changes.
Conversely, subtle secondary fractures may be hard to
distinguish from higher grade fusions. While congeni-
tal symphalangism has been well described in the lit-
erature, we are aware of only been two prior reports
of symphalangism complicated by fracture. Both failed
conservative management. The first case was a 28-
year-old gardener that presented with a 2-month his-
tory of index finger pain after suffering a direct blow.
Radiographs revealed distal symphalangism of the
index, middle, and ring fingers with a fracture through
the DIP joint of the index. Immobilization in a stack
splint for 8weeks was unsuccessful in achieving union.
Surgical intervention consisting of removal of residual
cartilage, bone grafting, and K-wire fixation for
6weeks was successful in achieving osseous union
[24]. The second case was a 60-year-old female with
DIP symphalangism of the 4th and 5th toes who sus-
tained a fracture to the fourth distal phalanx when a
trolley ran over her toe. Treatment with buddy splint-
ing for 3months with subsequent transition to short
walking boot led to painful nonunion. Open reduction
internal fixation with a headless compression screw

Figure 4. Grades of symphalangism: (A) Normal joint. (B) Grade I: fibrous symphalangism – mild joint space narrowing in distal
interphalangeal joint. (C) Grade II: cartilaginous symphalangism – minimal joint space is observed. (D) Grade III: bony symphalan-
gism. (reprinted from Baek, Lee [Baek 8]: https://www.ecios.org/DOIx.php?id=10.4055/cios.2012.4.1.58) under the Creative
Commons Attribution Non-Commercial License: https://creativecommons.org/licenses/by-nc/3.0/)
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resulted in radiographic osseous union 16weeks later
[25]. In contrast, our patient had proximal symphalan-
gism with superimposed fracture at the PIP level.
Extension splinting in situ achieved osseous union at
6-weeks despite delayed presentation. He was able to
successfully return to his prior manual job and exhib-
ited no complications or sequelae of his injury at 1-
year follow-up.

It has long been established that other ankylosing
disorders of the spine and hip predispose to fracture.
The ankylosis creates a longer lever arm and therefore
a larger moment [26–28]. This larger moment, in turn,
increases stress as expressed in the equation for bend-
ing stress: r ¼ (Mc)/I, where r is the bending stress,
M is the bending moment, c is distance from the neu-
tral axis, and I is the moment of inertia around the
neutral axis [29]. These long lever arms can conse-
quently predispose to fracture from even minor
trauma [27,28]. In the case of symphalangism, it is rea-
sonable to extrapolate that the fracture through the
ankylosed PIP joint in our patient was, to some
degree, the result of a longer lever arm due to the
presence of one long, rigid macrophalanx (as opposed
to multiple, smaller and more mobile phalanges).
Relatively minor injury may have thus generated a
higher bending moment and bending stress. Similar
principles apply to surgical management of fractures
in ankylotic disorders. The risk of failure of the surgical
construct should be minimized by increasing the rigid-
ity of the construct and extending it proximally/distally
[28]. With regards to symphalangism, the applied
moments are significantly lower, but it is reasonable
to suggest that the increased bending stress may
explain the failure of nonoperative management in
the two prior case reports, as well as the delayed
union of the minimally displaced fracture in our
patient until adequate immobilization was achieved.
Finally, it is known that joint fusions predispose adja-
cent joints to accelerated degeneration (e.g. adjacent
segment disease). It has similarly been shown that
symphalangism can lead to early osteoarthritis of the
adjacent PIP/DIP joints due to increased mechanical
stress [30]. Our patient was reporting generalized
arthralgias in his bilateral hands at his most recent fol-
low-up with his rheumatologist.

Conclusion

We present a 39-year-old male with proximal (PIP)
symphalangism complicated by fracture. Conservative
management with splinting achieved bony healing at
6weeks and excellent outcome, despite delayed

presentation. Knowledge of the spectrum of severity
and appreciation of the increased biomechanical stress
may allow the hand surgeon to appropriately recog-
nize the atypical findings on radiographs and properly
manage this rare condition.
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