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Abstract 
 

      The purpose of this article is to review the literature related 

to extensor pollicis longus tendon rupture following nondisplaced 

distal radius fractures in the pediatric population. This injury 

is more commonly seen in adults and is relatively rare in 

children and adolescents. In our literature search, only one 

case report of pediatric extensor pollicis longus rupture after 

nondisplaced displaced distal radius fracture is reported. 

Therefore, it is possible that anatomic and physiologic differences 

in pediatric patients may be protective against the physical 

irritation and ischemia thought to cause this injury in their adult 

counterparts. More research, including biomechanical studies 

and vascular studies, ought to be done to evaluate for the 

physiologic differences in pediatric patients that may account 

for the decreased risk of extensor pollicis longus rupture after 

nondisplaced distal radius fractures. 
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Abbreviations 
 

EPL: Extensor Pollicis Longus 

FPL: Flexor Pollicis Longus 

EIP: Extensor Indicis Proprius 
 

Introduction 
 

      Extensor pollicis longus (EPL) tendon rupture is a 

complication associated with nondisplaced fractures of the 

distal radius in adults. In 2013, the estimated frequency of 

these injuries ranged from 0.07% to 0.88% [1], but the more 

recent 2018 studies reported incidence of 0.4% to 5% 

occurring six weeks after the fracture [2]. 

 

      The etiology of delayed EPL tendon rupture is still unclear, 

but accepted belief is that the injury occurs due to a degenerative 

process secondary to ischemic atrophy, physical irritation, or 

a combination of the two [3]. 

 

      The incidence of EPL tendon injuries in the pediatric 

population is significantly lower compared to the adults, but 

there is still limited research regarding this topic. Previously 

written reports suggest that EPL tendon ruptures in kids occur 

more commonly following displaced fractures or those requiring 

intramedullary nailing and open reduction, as the implants 

provide another source of tendon irritation [1].  

 

 

 

Methods 
 

      A review of literature was conducted. Using the MEDLINE 

database and Google Scholar search engine, publications in the 

English language were queried in regards to extensor pollicis 

longus tendon rupture in adults and pediatrics. Example search 

queries included “extensor tendon pollicis tendon rupture 

pediatrics” and “nondisplaced distal radius extensor tendon 

rupture”. Bibliographies of chosen studies were searched for 

additional sources. A total of 24 sources were included in the 

review. 

 

Mechanism of EPL Rupture 
 

      Mechanical irritation plays a role in the rupture of the EPL. 

Nondisplaced injuries of the distal radius preserve the integrity 

of the extensor retinaculum, which in turn leads to EPL tendon 

rupture as it is held against the fracture callus. In displaced 

fractures, the extensor retinaculum is frayed causing no direct 

contact of EPL tendon with the fracture site [4]. Repetitive 

motion while performing a specific type of exercise can also 

cause irritation and rupture [5]. A case report of a 23-year-old 

male kickboxer presented with pain and inability to extend the 

interphalangeal joint of the left thumb for the last 24 hours. He 

had no history of trauma, but stated that the day before he was 

doing reverse press ups on the dorsum of his hands with wrists 

being in hyperflexed position. Very likely that it caused EPL 

irritation because of its direct pressure on the dorsal tubercle 

of the radius [5]. 

 

      Another cause of EPL tendon rupture is thought to be 

secondary to attrition and ischemic necrosis from hemorrhage 

and increased pressure within the tendon sheath [6]. In support 

of this, Engkvist reports that part of the EPL tendon is poorly 

vascularized, therefore making it susceptible to rupture from 

increased pressure. A hematoma in the tendon sheath could 

also interfere with synovial fluid production, depriving the 

tendon of nutrition, causing further attrition [7]. Zvijac et al 

finds that EPL tendon may rupture without severe trauma, 

inflammatory disease, or synovitis; attritional injury may 

occur around Lister’s tubercle [8]. 

 

EPL Rupture in Adults 
 

      EPL rupture is a known complication following distal 

radius fractures. The incidence of EPL tendon rupture in the 

setting of nondisplaced distal radius fractures is relatively 

unknown. However, there have been more recent studies 

showing an incidence of up to 5%, which is higher than 

previously reported. This percentage of injuries is reported at 

an average of 6.6 weeks following injury [2]. One complication of 

a distal radius fracture may involve entrapment of EPL in the 
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fracture site which can cause limitation in thumb extension [9]. 

Another unique injury mechanism is a fracture of Lister’s 

tubercle. Traumatic hyperextension of a patient’s wrist can 

cause compression of the third metacarpal into Lister’s 

tubercle causing a small fracture. Chronic chafing of the EPL 

on the jagged surface can lead to spontaneous EPL rupture 

[10]. 

 

      Volar plate fixation with locked screws is the largely 

preferred treatment of displaced distal radius fractures that 

cannot be managed nonoperatively. Although the most 

common tendon injury seen in volar plating involves the flexor 

pollicis longus (FPL), extensor tendon injury has also been 

experienced by a number of surgeons [11]. Proposed reasons 

for these extensor tendon injuries in volar plating include 

improper screw measurement leading to screw protrusion into 

the extensor tendons, and insufficient reduction of the dorsal 

roof fragments of the distal radius. Due to this, the surgeon 

must determine the optimum screw length carefully and the 

dorsal roof fragments should be adequately reduced [12].  

 

      Although rupture of the EPL tendon is a well-known 

complication of nondisplaced distal radius fractures, there 

have been numerous reports of EPL rupture in a variety of 

cases. These include blunt trauma, stab wounds, in operative 

cases poor plate positioning causing chafing, wear against the 

pins of an external fixator, steroid use, and even local steroid 

injection [13]. Cases of EPL rupture have been reported in 

relationship to a positive rheumatoid factor even in the absence 

of clinical, or radiologic findings of rheumatoid arthritis [14]. 

Even in the absence of the aforementioned pathologic or 

iatrogenic conditions, EPL rupture may be seen in patients 

with repetitive wrist motions such as restaurant chefs and 

farmers who milk cows [15].  

 

      There are many etiologies that may be related to the 

observed injury and a thorough history should be obtained 

when generating a cause. In the majority of cases the treatment 

of choice is a transfer of the extensor indicis proprius (EIP) 

tendon to replace the EPL. This treatment has been proven to 

have great outcomes and restore satisfactory thumb function 

in the majority of patients [16]. 

 

EPL Rupture in Pediatrics 
 

      In a 2014 review, it was mentioned that there are only nine 

cases in the English literature regarding delayed EPL tendon 

rupture in kids, five of which were not reported in detail [17]. 

One of these case reports mentions a 12-year-old boy 

presenting to the emergency department after a fall from his 

bicycle, sustaining a closed distal radius fracture with physeal 

separation and palmar displacement.  Patient underwent 

surgical treatment followed by wearing a long-arm cast for 6 

weeks. Once the cast was removed, the boy had trouble 

extending his thumb due to the EPL tendon rupture. This was 

confirmed using a sonogram, no continuity of the tendon was 

observed as it became invisible closer to the level of the distal 

radius [18]. Another case involves also a 12-year-old boy with 

delayed EPL injury, which occurred one month post closed 

reduction and percutaneous pinning of a markedly volarly 

displaced fracture of the distal radius [19].  

 

      An elastic stable intramedullary nail fixation has been 

recognized as a suitable method of treatment for diaphyseal 

fractures in radius and ulna in the pediatric population. It has 

a high success rate. Due to its minimally invasive nature, this 

procedure is considered safe as it does not compromise 

physeal growth, yet it could cause injury to the superficial 

branch of the radial nerve and rupture of EPL tendon [17].  

This observation was tested in a case report of an 11-year-old 

boy, who sustained an injury to his left forearm during a 

football game. He was found to have an open fracture of the 

diaphysis with displacement of the radius and ulna. The patient 

underwent surgery with internal fixation using elastic 

intramedullary nails for each forearm bone. Twelve weeks 

later, at the follow up visit, the boy was pain-free and had a 

full range of motion at the elbow and wrist. But it was noted 

that the patient lost active extension of the thumb at the 

interphalangeal joint, which granted a diagnosis of extensor 

pollicis longus tendon rupture [20]. 

 

      In our literature search, only one case report of pediatric 

EPL rupture after nondisplaced displaced distal radius fracture 

is found. A 15-year-old boy presented to the emergency 

department with a nondisplaced Salter–Harris II right distal 

radius fracture sustained during a soccer game. The patient 

was treated nonoperatively in cast for five weeks; one month 

later he was unable to extend his thumb. This prompted 

surgical exploration, which revealed EPL entrapment in the 

musculotendinous junction. With the absence of bony irregularity 

or spicule, or prominent Lister’s tubercle, it was assumed that  

EPL injury in this patient could have been caused by ischemia 

of the tendon due to vascular compromise [1].  

 

      Unlike in adults, pediatric EPL tendon rupture occurs more 

commonly after displaced fractures. Possible causes include 

mechanical etiology from a bony spicule versus iatrogenic 

after open reduction and internal fixation [3]. EPL tendon 

rupture presents to be an issue post elastic intramedullary 

nailing of the radius, particularly when the dorsal entry 

approach is utilized. Awareness should be raised for an 

increased risk of EPL rupture with this fixation method [21]. 

In order to avoid direct injury to the tendon using this 

technique, surgeons are advised to operate by advancing 

laterally, which is a safer alternative regarding EPL injuries 

[22]. Another possible cause of delayed EPL rupture is due to 

the tendon irritation over a protruding nail end following 

elastic nailing [23]. 

 

      The majority of distal radius fractures in the pediatric 

population are treated nonoperatively, unless there are 

concomitant neurovascular instabilities or soft tissue interposition 

between fracture fragments prior to the anatomical reduction. 

In which case, surgical repair becomes part of the treatment 

differential. A case of a 14-year-old boy provides support to a 

theory of EPL tendon rupture being caused by its entrapment 

between the fracture fragments. He presented to the emergency 

department with left wrist pain after falling from a bicycle. 

Proper radiographic tests were ordered and demonstrated a 

displaced irreducible distal radius fracture, so the patient was 

taken to the operating room for open reduction and volar plate 

fixation. At the six weeks postoperative follow-up visit, the 

boy was unable to extend his thumb, requiring an ultrasound 

to be done. The test showed EPL tendon entrapment near the 

fracture site. Similar case was reported in 2013 in the youngest 

known patient in the literature, 9-year-old boy, who presented 

with a pediatric distal radius fracture and a later complication 

of EPL tendon injury due to its entrapment in fracture callus 

[24].  

 

Conclusion 

 

      Pediatric EPL tendon rupture is more commonly seen after 

displaced fractures, while in adults it tends to occur more 

commonly in nondisplaced distal radius fractures. The 

proposed mechanisms for adults sustaining EPL ruptures are 

related to physical irritation and vascular compromise. In 

nondisplaced distal radius fractures, the intact extensor 

mechanism holds the EPL tendon against the fracture site, 

producing irritation, while hemorrhage in the tendon sheath 

increases pressure and causes vascular compromise leading to 

ischemia. Therefore it is possible that the periosteum in 

children produces less irritation than the cortical bone in 

adults. Also, physiologic differences in pediatrics may be 

protective against the ischemia seen in their adult counterparts. 

More research, including biomechanical studies and vascular 

studies, ought to be done to evaluate for the physiologic 

differences in pediatric patients after nondisplaced distal 

radius fractures that may account for the decreased risk of EPL 

rupture. 
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