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Introduction

Fractures in the pediatric population have been estimated to
involve the growth plate 15-18% of the time [1]. While forearm
fractures are among the most common pediatric fractures, iso-
lated distal ulna physeal fractures are relatively rare. Approxi-
mately 81% of longitudinal ulnar growth has been estimated
to occur at the distal ulnar physis [2]. It is for this reason that
fractures involving the ulnar physis are of particular concern.
Fractures of the distal ulna may lead to growth arrest, deformity
of the forearm and altered wrist kinematics. To our knowledge,
we present the only reported isolated SH IV distal ulnar fracture
managed nonoperatively without attempted reduction.

Case presentation

A right-hand dominant 15-year-old male presented after
a fall onto an outstretched right hand while playing baseball.
He reported immediate ulnar-sided wrist pain worse with use,
specifically “twisting” which caused sharp pain on the ulnar as-
pect of the wrist. On physical examination the extremity was
closed and neurovascularly intact. He had mild swelling about
the wrist and significant tenderness to palpation over the dorsal
ulna and fovea. Posteroanterior and lateral radiographs of the
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wrist demonstrated a displaced SH type IV fracture of the distal
ulna without associated radius fracture (Figure 1a). The patient
was made non weight-bearing (NWB) and placed in a sugar tong
splint. An MRI was ordered to evaluate the distal radioulnar
joint (DRUJ) and triangular fibrocartilage complex (TFCC). The
MRI was obtained and reviewed five days after the injury. Find-
ings included SH IV fracture of the ulna with subtle edema in
the mid-radial scaphoid without associated fracture. The TFCC,
scapholunate, lunotriquetral ligaments remained intact.

Surgical and nonsurgical options were discussed with the
family. Conservative management without attempted closed
reduction was selected. The patient was kept NWB in a sugar
tong splint for two weeks. On examination at two weeks, the
splint was removed, but the patient remained tender at the
distal ulna. The patient had 40 degrees of both pronation and
supination at the wrist with radiographs showing no interval
displacement (Figure 1b). He was placed into a sugar tong splint
for an additional two weeks.

The four-week follow-up radiographs demonstrated signifi-
cant healing with evidence of early central physeal bar forma-
tion (Figure 1c). The patient had minimal tenderness to pal-
pation about the fracture. He had full pronation, but only 40
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degrees of supination with palpable crepitus at the DRUJ. At
this time, he was advanced to gentle active range of motion
with maintained NWB and a removable wrist splint. The three-
month follow-up radiographs demonstrated distal ulna fracture
remodeling and central physeal bar formation. Clinically, the
patient is nontender about the DRUJ with full pronosupination
and a reported complete return to activity as tolerated without
pain. The patient will continue to be followed until skeletal ma-
turity is reached.

Discussion

The infrequent occurrence of isolated ulnar physeal injury
may be due to the anatomy and biomechanics of the wrist. The
ulna is estimated to bear approximately 1/3rd of the axial load
across the wrist [11]. Additionally, the ulnar styloid has strong
ligamentous attachments that may lead to avulsion injuries of
the ulnar styloid more frequently than intraphyseal injuries [4].
In the reviewed literature and associated case reports, falling
onto an outstretched hand is the most commonly reported in-
jury mechanism. More specifically, compression across a pro-
nated forearm in an ulnarly deviated and dorsiflexed wrist has
been described [5]. While our patient did not recall the exact
wrist position, the mid-radial scaphoid edema noted on the MRI
may suggest an axial loading injury on a slightly ulnarly deviated
wrist at the time of injury (Figure 2).

Isolated distal ulnar fractures involving the growth plate are
uncommon and are associated with a significant risk of physeal
arrest. There are limited reports available on the evaluation of
isolated ulnar physeal injury. However, in a case series by Golz
et al.,, 18 patients with ulnar physeal injuries in association with
radius fractures were evaluated. They noted that the most com-
mon distal ulnar fracture pattern in the case series was SH Type
1 (n-8) followed by SH Type 3 (n-6) and included only a single

SH Type 2 and SH Type 4 [3]. Two patients had unspecified phy-
seal injury patterns [3]. Golz et al. noted that at an average of
3 % vyears follow-up there was physeal arrest present in 55%
of the patients with the majority being asymptomatic and the
most common complaint being cosmesis [3]. In our review of
the literature, we identified two additional reported cases of
isolated SH Type 4 fractures and one with an associated distal
radius fracture. None of the reported cases were managed non-
operatively and all sustained physeal arrest.

Growth disturbances can lead to subsequent radial or ul-
nar angulation, distal radial ulnar joint pain, instability, ulnar
translation of the carpus or ulnar negative variance. It is for this
reason that operative management should be considered in
younger skeletally immature patients. When considering surgi-
cal treatment, it is important to evaluate the amount of growth
remaining, damage to surrounding structures and the family
goals on a case-by-case basis. The three identified case reports
of displaced SH type IV distal ulnar fractures were treated with
attempt and failure of closed reduction or open reduction with
pinning in an anatomic reduction [6-8]. Open reduction was re-
quired in all three cases. In one case, a volar-ulnar approach
was used, and in another case, a longitudinal dorsal wrist inci-
sion was utilized. The third case did not specify the approach
used [6,8]. In all three mentioned cases physeal arrest occurred
despite surgical intervention [6-8].

In the largest reported series examining ulnar physeal inju-
ries, only 4 of the 18 included patients were treated operatively
and the majority of patients were asymptomatic at 3 % years
[3]. The high likelihood of physeal closure despite attempted
open reduction should be considered in management of frac-
tures, especially in those approaching skeletal maturity. Addi-
tionally, the risk of iatrogenic injury to surrounding structures
such as the TFCC or DRUJ, as well as further injury to the physis
during surgical approach should be considered when choosing
operative versus nonoperative management. Due to the patient
approaching skeletal maturity, in addition to MRI demonstrat-
ing a reduced DRUJ, an intact TFCC, and no evidence of extensor
carpi ulnaris entrapment, surgical intervention was felt to offer
minimal benefit. In those patients approaching skeletal maturi-
ty, major deformity is unlikely given minimal remaining growth,
but discussion should address the increased risk for later DRUJ
arthritis and negative ulnar variance.

Conclusions

We reported a conservative approach to an isolated Salter-
Harris type IV distal ulnar physeal injury in a patient approach-
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ing skeletal maturity who opted for conservative, nonoperative
management without attempted closed reduction. Isolated ul-
nar physeal injuries remain an uncommon injury with limited
reports in the literature. As such, patients should be managed
on a case-by-case basis taking special consideration for re-
maining growth potential and possible subsequent deformity.
Surgical intervention should be considered in those patients
who have displaced fractures with the possibility of remaining
growth potential. The goals of surgery should include anatomic
reduction with minimal additional iatrogenic physeal injury. In
those select patients approaching skeletal maturity conserva-
tive management is reasonable, but should be monitored close-
ly. Treatment should include surveillance into skeletal maturity
in all patients, regardless of treatment selected. In the event
of growth disturbance, surgical intervention following skeletal
maturity should be considered in those who have clinically sig-
nificant symptoms.
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