
Introduction
Pediatric forearm fractures are a common injury that accounts for 
40% of all pediatric long bone fractures [1, 2]. The distal radius 

growth physis contributes around 75% of the radial length, and 
40% of the entire upper extremity [3, 4]. Although growth arrest 
associated with physeal fractures is a rare result that accounts for 
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Introduction: Pediatric forearm fractures are very common. The distal radius growth physis contributes the majority of the radial length and 
nearly half of the entire upper extremity. Although growth arrest associated with physeal fractures is rare but the sequelae can be very detrimental 
and challenging. Partial or complete distal radius physis arrest can lead to radial shortening, alteration of radial tilt or inclination, distal radioulnar 
joint (DRUJ) incongruity, ulnocarpal abutment syndrome, and injury to the triangular fibrocartilage complex. Post-traumatic distal radius 
physis arrest is a serious complication that can lead to several disabilities. These disabilities could be devastating as it is related to the functional 
status of the wrist. In the literature, there are few studies reported post-traumatic distal radius growth arrest. Our case is bilateral post-traumatic 
distal radius growth arrest with positive ulnar variance that is limiting the patient’s wrist function.
Case Report: A 13-year-old boy presented to the outpatient department with bilateral wrists pain and deformities, 6 years after sustaining 
bilateral distal radius fractures, which was managed conservatively at that time. On examination, the patient had obvious bilateral wrists 
deformities and limitation of range of motion (ROM). Radiographic investigations showed: Bilateral central distal radius physeal osseous bar in 
the background of positive ulnar variance and dorsal subluxation of the DRUJ. After discussing treatment options with his parents, the patient 
was treated surgically, starting with the left side by ulnar shortening osteotomy and temporary DRUJ fixation. After 8 weeks from the surgical 
operation, the patient was referred for physiotherapy for gradual supervised sessions to regain full ROM and strength. One year follow-up, the 
patient showed near normal wrists activity with satisfactory outcome for him and his family, so the same surgical operation was done to the right 
side.
Conclusion: The treatment of these types of injuries is highly controversial. Options could vary from case to case. We do believe that ulnar 
shortening osteotomy with temporary DRUJ fixation should be considered in treating late presenting distal radius physeal injury in adolescent 
patients, aiming for an absolute great outcome.
Keywords: Wrist fractures, physeal injury, ulnar variance, distal radius growth arrest.

Abstract

Learning Point of the Article:
Ulnar shortening osteotomy with temporary DRUJ fixation is an effective option for late-presenting distal radius physeal injuries, even in 

adolescents requiring >15 mm shortening, with excellent satisfactory functional outcomes.

Addressing Bilateral Post-traumatic Distal Radius Growth Arrest with 
Positive Ulnar Variance with Acute Ulnar Shortening Osteotomy and 

Distal Radioulnar Joint Fixation in a 13-Year-Old Child: A Case Report
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about 1% to 7% of the cases [5, 6]. The sequleae can be very 
detrimental and challenging to address clinically and 
radiologically. Partial or complete distal radius physis arrest can 
lead to radial shortening, alteration of radial tilt or inclination, 
distal radioulnar joint (DRUJ) incongruity, ulnocarpal 
abutment syndrome, and injury to the triangular fibrocartilage 
complex (TFCC) [7, 8]. These consequences may manifest in 
gross deformity includes chronic wrist pain, limitation of wrist 
range of motion (ROM), and decreased grip strength [9]. We 
present a delayed case with bilateral distal radius growth arrest, 
positive ulnar variance with gradual wrists deformity and pain 
managed by staged bilateral acute ulnar shortening osteotomy, 
ulnar permanent epiphysiodesis, and DRUJ stabilization. The 
patient had an old medical history with distal radius Salter-
Harris type II fractures, which was managed conservatively with 

close reduction and casting at the age of 7.

Case Report
A 13-year-old male right-hand-dominant suffered bilateral 
distal radius fractures (Salter-Harris II) from being involved in a 
road traffic accident as a passenger at the age of 7-years-old. He 
was managed conservatively with closed reduction and casting 
in another institution. He continued to follow-up for a duration 
of 6 weeks until signs of radiological healing were achieved and 
then he was discharged. At the age of 13, the patient presented to 
our clinic, which is 6 years after his initial injury, with 
complaints of long-standing bilateral wrist pain and gross 
gradual wrist deformities, which was observed by parents and 
affected his daily activities. Thorough physical examination of 
bilateral wrists showed prominent bilateral ulnar styloids, 
significant limitation of ROM and supination arc (Table 1), as 
well as hyper-laxity of the DRUJ. No point tenderness at the 
level of the elbow or shoulders. His distal neurovascular status 
was  intact. Furthermore, there was a positive ulnar 
ballottement test and a positive ulnar impaction test as well. 
Comprehensive radiological investigations, including X-Rays 
(Fig. 1), and magnetic resonance images revealed multiple 
abnormalities. The radiographs showed bilateral symmetrical 
central distal radius physeal osseous bar in the background of 
positive ulnar variance and dorsal subluxation of the DRUJ. 
MRI showed evidence of stretching of the dorsal and volar 
radioulnar ligaments but no evidence of tears on the distal 
radioulnar ligament or TFCC, and a congruent distal radius 
joint line without arthritic changes. Due to the patient’s 
symptoms and deformity, the boy and parents were informed 
about his condition and the possible management plan for the 
complicated wrist joint, and they agreed to proceed with 

operative treatment, starting with the 
left wrist, which was the non-dominant 
but the more painful wrist joint. At 6-
years and 6-months post-injury, the 
patient was prepared electively and 
underwent left side ulnar shortening 
osteotomy with 3.5 mm 6-holes locking 
compression plate fixation through 
direct ulnar approach, with a shortening 
of 1.7 cm was made as planned pre-
operatively, followed by permanent 
distal ulnar physeal epiphyseodesis with 
4.5 mm cannulated drill bit under 
guidance of image intensifier. The ulnar 
osteotomy was performed with an 
oscillating saw 5cm proximal to the joint 
line. Furthermore, intraoperatively, the 
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Figure 1: [A] Pre-operative of bilateral wrist X-ray anteroposterior view. [B] 
Pre-operative of bilateral wrist X-ray lateral view.

Figure 2: [A] Final intra-op left wrist anteroposterior X-ray. [B] Final intra-op left wrist lateral X-ray.  [C]  
Intra op left wrist X-ray while doing a steroid injection of the triangular fibrocartilage complex to relieve the 
pain.
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patient underwent distal radioulnar joint (DRUJ) temporary 
fixation with two Kirschner-wires, size 2.5 mm in full 
supination and ulnar-to-radial fashion parallel to the joint line, 
followed by steroid injection of TFCC to relieve the pain (Fig. 
2). The k-wires were bent and cut before closure of the wound, 
which was done subcuticularly. The closure was done with 
vicryl 2–0 for the subcutaneous tissue and monocryle 3–0 
subcuticular for the skin. The patient was positioned on a 
backslab on the reseting  position post-correction. The boy had 
an uneventful post-operative course, and he was evaluated 2 
weeks post-operative, which showed a well-healed surgical 
wound, then 8 weeks post-operatively,  K-wires and backslab 
were removed. After removal of K-wires and backslab, the 
patient was referred to physiotherapy early on treatment with 
gradual supervised sessions from regaining range of motion to 
full-weight-bearing instruction and increasing the hand/wrist 
power and strength. He continued follow-ups in our pediatric 
orthopedic clinic after 2, 4, and 8 months consecutively after 
removal of the slab. Clinically, the patient was off-pain and had 
increased ROM of the wrist with almost full forearm 
supination, full forearm pronation, full wrist radial and ulnar 
deviation, and near full wrist flexion and extension in the final 
follow-up at 1 year post-surgical intervention (Table 1). 
Radiologically, the ulnar bone was fully healed and well-aligned 
radioulnar and wrist joint, and carpal bones (Fig. 3). In-terms of 
patient-related outcome, the patient and his parents were 
extremely satisfied with the surgical outcome in terms of 
increased functional ROM and cosmetic appearance of the 
hand and wrist. After these satisfactory results and outcomes, 

the patient and his parents were asked to proceed with operative 
treatment for the right wrist. At 7 years and 6 months post-
injury, he underwent the exact same surgical intervention for 
the right side under general anesthesia. The ulnar shortening 
was almost 1.9 cm to aligned distal radioulnar joint. The boy had 
an uneventful post-operative course, and he was evaluated at 2 
and 8 weeks post-surgical intervention, as same as previous 
post-operative course then to be followed by 2, 4, and 8 months 
consecutively. At 4 months post-operative, clinical evaluation 
d e m o n s t r a t e d  i m p r o v e d  R O M ,  i n c l u d i n g 
supination/pronation, with pain-free wrist (Fig. 4 and Table 1). 
The radiographs showed adequate union of the osteotomy site 
with an ulnar neutral wrist in aligned position (Fig. 5). In-terms 
of patient-related outcome, the patient and his family were 
satisfied with the results. At the time of reporting the case, the 
patient is 6 months post-surgical intervention for the right side 
with an improving range of motion, and he is currently 
following with physiotherapy along with our pediatric 
orthopedic clinic.

Discussion
The forearm fractures in the pediatric population are a common 
injury [1, 2]. Salter-Harries classification is used to classify the 
fractures related to physeal injuries. Salter-Harries fracture type 
II is the most common fracture account for approximately 75%, 
while SH type V is the least common, with <1% prevalence [4, 
10]. Salter Harries type V fracture is a very tricky type of physeal 
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Figure 3: [A] Final postoperative left wrist anteroposterior X-ray. [B] Final 
post-operative left wrist lateral X-ray.

Figure 4: [A] Bilateral wrist clinical photo in almost near full supination. [B] 
Bilateral wrist clinical photo in almost near full pronation.
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injury and well known to be diagnosed retrospectively with later 
presentation of clinical or radiological evidence of deformity, as 
initial images mostly do not show a clear injury, as our 
presenting case. This type is considered the least favorable 
prognosis type with growth arrest, in which the mechanism is a 
compression injury transmitted through the physis and causes a 
permanent damage to the physis [10].
There are multiple surgical techniques used to manage of 
complete physeal injury of the distal radius include gradual 
distraction osteogenesis lengthening of the radius, acute radial 
correction-lengthening osteotomy, and acute ulnar shortening 
osteotomy with either internal or external fixation devices. The 
use of these techniques depends on the patient’s age, time of 
injury, and how much growth potential remaining in the 
patient’s physis. As our patient has a good body built with near 

skeletal maturity bone age, the patient elected for ulnar 
shortening osteotomy with DRUJ fixation. In our opinion, the 
use of shortening osteotomy in the upper extremity is a more 
tolerable option functionally and cosmetically in compare to 
the lower limb with more quicker healing time and early 
physiotherapy. The injury has been occurred, and our concerns 
were to regain upper limb ROM specially supination and ulnar 
deviation, and to decrease the patient’s reported pain. In 
addition, the use of this technique decreases the reported 
complication of other option, such as pin site infection due to 
external fixator or risk of delayed union due to grafting in the 
lengthening option.
Hove and Engesater reported as series of 6 patients, with 3 
patients underwent ulnar shortening and 3 radial lengthening 
[9]. The shortening group was  due to moderate malalignment, 
with 1 patient underwent 4 mm shortening with distal ulna 
epiphysiodesis, and 2 patients underwent 8 mm shortening 
with TFCC repair without reported complications. Waters et al 
have done a series of 30 cases with 18 patients underwent ulnar 
shortening osteotomy with an average 4.5 mm shortening from 
positive variance to neutral variance without reported 
complications [11]. In the same series, the highest shortening 
was 12.5 mm of the ulnar shortening group. These results 
supporting ulnar shortening osteotomy as a valid option with 
good results post-operatively and w ithout reported 
complications. The reported shortening levels in both studies 
were 8 mm and 12.5 mm, respectively, while in our study, we 
shorten up to 17 mm and 19 mm as time passed between both 
procedures. There is no clear-cut number of shortening in 
literature, which ulnar shortening osteotomy will be used as an 
option in compare to other techniques. We believe the ulnar 
shortening is a good option in case of a near skeletal maturity 
patient, without severe radial angular deformity, and without 
big radial-ulnar length variance (>20 mm).
Other options with distal radius physeal injury include radius 
corrective osteotomy and distraction osteogenesis. De Oliveira 

et al., reported two cases with severe 
angular deformity and shortening 
who underwent acute open wedge 
osteotomy of the radius with iliac 
crest autograft [12]. The reported 
outcomes were satisfying with 
promising technique, especially for 
severe angular deformities. Page 
and Szabo reported four cases who 
underwent distraction osteogenesis 
w i t h  g o o d  o u t c o m e s  p o s t -
operat ively,  but  the pat ients 
experienced a long journey of 
management, with 2 patients having 

Alanazi AK, et al

Journal of Orthopaedic Case Reports Volume 16 Issue 2  February 2026 Page 63-67  |  | |  | 

Figure 5: [A]: Final right wrist anteroposterior X-ray. [B] Final right wrist 
lateral X-ray.

Table 1: Bilateral wrist range of motion pre -operatively and at the time of the 
most recent follow -up

Assesment Wrist Deviation Forearm

Time Point Flexion Extension Radial Ulnar Pronation Supination

Pre-
operative

70/70 70/60 20/20 20/15 75/70 45/40

Post-
operative

75/75 70/75 25/25 45/40 80/80 75/75

Values listed as right/left, in degrees of movement. 

(Right: 6 months from surgical intervention/Left: 18 months)
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pin site infection, and 1 patient had elbow stiffness, and 2 
patients required unplanned return to operation theatre [13]. 
They summarize their experience with the need of committed 
patient and surgeon to treat the complication of distal radius 
physeal injury with distraction osteogenesis. We believe all 
techniques are valid options with each have its own advantages 
and disadvantages based on patient type.

Conclusion
Ulnar shortening osteotomy with temporary DRUJ fixation is a 
good option to treat late presenting distal radius physeal injury 
(SH V) in adolescent patient even if there is 15–20 mm variance 

with easy reduction intraoperatively, an uneventful post-
operative course, quick healing process radiologically, non-
painful physiotherapy, and near full RO M after 2-years of 
follow-up.
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Clinical Message

Ulnar  shortening osteotomy with temporary DRUJ  fixation 
showed satisfactory, excellent results in the treatment of  late 
presenting distal radius physeal injury with limited wrist functional 
status.
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