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Adolescent skier’s thumb is a common injury in this high activity level age group, that involves a Salter Harris (SH) III avulsion 
fracture with the ulnar collateral ligament (UCL) attached to it. Optimal fracture stabilisation therefore affects joint stability. Opera-
tive treatment for large, displaced fragments involves open reduction with the use of Kirchner wires, screws, bone anchors or pull 
out sutures in order to achieve anatomic restoration of the epiphyseal fracture with respect to the physis. Our case report involves 
percutaneous reduction of an SH III fracture of the proximal phalanx of the thumb in an adolescent with the joystick technique and 
cannulated compression screw fixation without crossing the physis. This method provided stable fixation and allowed for early com-
mencement of range of motion exercises and early return to previous activities. The radiographic evidence after 18 months demon-
strated fracture consolidation with no malalignment and no residual thumb instability. The best treatment strategy should be based 
on fracture characteristics, joint stability and patient’s activity level and preferences. It is our suggestion that percutaneous screw 
fixation by closed means should be attempted for reducible fragments prior to open reduction techniques, to avoid disturbing local 
anatomy and prevent scarring.

Introduction
Traumatic rupture of the ulnar collateral ligament (UCL) of the 

thumb, also known as skier’s or Gamekeeper’s thumb is an injury 
that commonly affects the adult population. In adolescents with 
open physis, the same mechanism of injury, which is forced abduc-
tion with or without hyperextension of the proximal phalanx of 
the thumb, rarely leads to UCL tear. Instead, the energy dissipates 
through the growth plate leading to a Salter Harris III epiphyseal 
fracture with the UCL attached to it [1]. In a prospective study of 
360 children by Vadivelu., et al. 2006, it was demonstrated that 

the most commonly injured site in older children, was the proxi-
mal phalanx, with 23% involving the thumb [2]. In the presence of 
SH III fractures, treatment should follow the principles of intraar-
ticular fractures in the growing population and require special 
consideration as they are more frequently associated with growth 
disturbance and post-traumatic arthritis latter in life. For proximal 
phalanx epiphyseal fractures more than 2 mm of displacement, > 1 
mm articular step-off and > 25% of epiphyseal involvement opera-
tive treatment is indicated [3,4].
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Case Report
A 14 year-old male adolescent was referred from a District Hos-

pital to our Unit after suffering a traumatic Salter Harris III (SH) 
fracture of the base of the proximal phalanx of the right thumb. The 
patient was right hand dominant and had a fall on his outstretched 
hand with forceful thumb abduction, which resulted in the above 
injury. Using the Xero Viewer computer system (AgfaHealthCare) 
which can accurately calculate distance between to points and per-
form angle measurements, more than > 2 mm of displacement, 30 
degrees of rotation and 40% of articular involvement of the frag-
ment was calculated. After a failed attempt of closed reduction at 
the District Hospital he was referred to our Hospital for surgical 
treatment. The patient was neurovascularly intact with pain over 
the fracture site but abduction of the right thumb could not be eval-
uated due to discomfort (Image 1). 

Image 1: Right hand X-ray demonstrating Salter Harris III  
avulsion fracture of the proximal phalanx of the thumb.

The width of the proximal phalanx epiphysis was measured 4 
mm and therefore the use of a single cannulated screw was the fixa-
tion method chosen. Under fluoroscopy with the hand on an arm 
table, a guide wire was used to percutaneously engage the fracture 
fragment and reduce it with the joystick technique. When targeting 
the fragment with the guide wire, effort was made to engage it in 
the middle of its width and during the reduction the trajectory of 
the wire was not horizontal but slightly angulated from proximal to 
distal in order to avoid penetrating into the metacarpophalangeal 
(MCP) joint and the physis (Image 2). A single titanium cannulated 
headless compression screw 1.5 mm was passed through the guide 
wire for fracture fixation with a stab incision. 

The patient was fitted with a removable thumb spica splint for 
3 weeks with progressive range of motion exercises commenced at 
10 days post-operatively. He was able to fully resume his previous 
activities without restrictions at 6 weeks. At 18 months follow up, 
his X-ray revealed physeal closure of the hand phalanx and meta-
carpal bones and complete fracture healing with no malalignment. 
Pintch strength, grip and range of movement was equivalent to the 
contralateral side. No stiffness or pain and no instability of the UCL 
compared to the uninjured side was noted (Image 3 and 4).

Discussion
Adolescent avulsion fracture of UCL is not an uncommon injury 

but there are no clear recommendations to guide clinical decision 
regarding conservative versus operative treatment. Conservative 
treatment yields good, predictable results in cases with minimal 
fragment displacement and if the MCP joint is stable [5,6]. Studies 
that involve only participants with open physis are sparse in the 
literature and most of the information come from studies on adults 
[7-9]. In a recent study by Minh N Q Huynh., et al. 2020, surgical 
treatment demonstrated quicker healing rates but overall conser-
vative methods even for fractures that fitted the criteria for surgery 
had good healing and functional results but more time to union 

12

Percutaneous Screw Fixation of Adolescent Skier’s Thumb. A Case Report and Review of the Literature

Citation: Chatziravdeli Vasiliki., et al. “Percutaneous Screw Fixation of Adolescent Skier’s Thumb. A Case Report and Review of the Literature". Acta 
Scientific Orthopaedics 4.5 (2021): 11-14.

Image 2: Intraoperative X-ray with fracture reduction through 
the guidewire.



Image 3: Fracture consolidation at 18 months follow up.

[10]. The same study also demonstrated good results for patients 
with delayed surgery due to failed conservative methods. 

There are several methods of surgical treatment described in 
the literature like open reduction and Kirchner wire (KW) stabili-
sation, screw fixation, bone anchor, pull out suture [11]. Fractures 
that are displaced and rotated usually require open reduction in 
order to restore stability and joint congruency [3,12]. The epiphy-
seal fracture may get displaced outside the adductor aponeurosis 
(Stener lesion) preventing healing or leading to malunion [13,14].

Our method of choice was to use percutaneous screw fixation 
in order to avoid an open approach, which could lead to scarring 
or wound related complications. KW fixation was rejected because 
they cannot achieve compressive fixation with the risk of pin track 
infection or malunion [15]. Due to the fact that our patient was an 
adolescent with open phalangeal physis, we aimed to avoid pen-
etrating the physis and the MCP joint with our screw. In order to 
avoid damaging neurovascular structures of the thumb, we used 
the “safe corridors” as described by C Rex., et al. 2015 [16] and in 
case that would not be applicable a “nick and spread” technique 
would be utilised, which was not deemed necessary in our case. By 
using compression screw combined with percutaneous reduction, 
we achieved good fracture fixation with minimal soft tissue injury 
and a quick patient recovery. 

Conclusion
In general, there are no large scale studies in the skeletally im-

mature population, with clear-cut criteria that can guide a clini-
cian’s decision. The best treatment strategy should be based on 
fracture characteristics, joint stability and patient’s activity level 
and preferences. It is our suggestion that percutaneous screw fixa-
tion by closed means is a viable solution for adolescent patients 
with skier’s thumb lesions and leads to early mobilisation and ex-
cellent results. It should be attempted for reducible fragments pri-
or to open reduction techniques, to avoid disturbing local anatomy 
and prevent scarring. 
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Image 4: Clinical evaluation at 18 months follow up.
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