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Two patients, a 14-year-old female and a 15-year-old male, presented with fractures of 
the right distal radius. The first patient had a non-displaced buckle fracture and 
recovered fully after six weeks in a short arm cast; however, ten weeks after the initial 
injury, she presented with a sudden inability to extend the right thumb with no inciting 
event. The second patient had a displaced fracture, requiring two closed reductions and a 
percutaneous pinning procedure. The patient fully recovered after about two months; 
however, he presented eight months after the initial injury, reporting sudden pain in his 
right dorsal wrist and thumb while wrestling and inability to extend his thumb since. 
Both patients were diagnosed with extensor pollicis longus (EPL) tendon rupture and 
underwent extensor indicis proprius (EIP) to EPL tendon transfer. These cases 
demonstrate that EPL tendon rupture can occur after distal radius fractures in pediatric 
patients, and providers must be aware of this complication to intervene early. 

INTRODUCTION 

A buckle, or torus, fracture occurs when the cortex of a 
bone is compressed and undergoes plastic deformation with 
a resulting outward bulge, as seen on radiographs.1 Buckle 
fractures are unique to the pediatric patient due to their 
softer bone enveloped in thick periosteum. The distal ra
dius is the most common location in which buckle fractures 
occur, with an incident reported that one in 25 children 
will sustain a distal radius buckle fracture.2 Pediatric long 
bones are also unique in that a physis, or growth plate, 
is present.3 Fractures that impact the physis are graded 
in severity by the Salter-Harris grades I through V, with 
Salter-Harris II fractures being the most common. By de
finition, Salter-Harris II fractures extend from the growth 
plate into the metaphysis.3 Treatment of Salter-Harris II 
fractures varies based on the degree of displacement and 
fracture stability.4 

A known complication in adult distal radius fractures 
is extensor pollicis longus (EPL) tendon rupture with re
sulting loss of thumb interphalangeal joint extension and 
retropulsion.5 EPL tendon rupture is most commonly 
treated surgically with a tendon transfer of the extensor in
dicis proprius (EIP). Multiple theories have been proposed 

to explain the attritional wear of the EPL tendon follow
ing a distal radius fracture, including a diminished blood 
supply due to thickening of the tendon sheath, swelling 
within the extensor compartment, or friction between the 
tendon and healing bone.6 After surgical fracture repair, 
contact between the EPL tendon and protruding screws can 
also lead to mechanical damage and eventual rupture. In a 
previous case series, Roth et al. reported spontaneous EPL 
rupture after 5% of non-displaced distal radius fractures in 
adult patients, occurring an average of 6.6 weeks after the 
initial injury.7 However, EPL rupture resulting from distal 
radius fracture has rarely been described in the pediatric 
population. 

CASE REPORT 

Patient one:  A 14-year-old, right-hand dominant female 
presented to the emergency department (ED) with pain 
in her right wrist following a fall while roller-skating. No 
numbness or weakness was noted on the physical exam, 
and peripheral perfusion was normal. The patient had full 
extension and retropulsion of the right thumb. Imaging was 
obtained in the ED, demonstrating a non-displaced, Salter-
Harris II distal radius fracture and avulsion of the right ul
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Figure 1. Lateral X-ray of the right wrist of patient one          
at orthopedic follow-up showing evidence of buckle        
fracture of the distal radius.      

nar styloid process. No reduction was required. The patient 
was treated with a reverse sugar tong splint and discharged. 
The following day, she presented for an outpatient follow-
up. Repeat imaging in the splint was obtained, demonstrat
ing a Salter-Harris II distal radius buckle fracture [Figure  
1]. The splint was removed and replaced with a short arm 
cast. 
X-rays were obtained three and six weeks after the initial 

injury to monitor the healing of the fracture. She was dis
charged from treatment and regained full wrist function, 
reporting no lingering symptoms. Ten weeks after her inti
mal injury, she returned, reporting a sudden inability to ex
tend her right thumb fully; no additional trauma or inciting 
event was reported. On physical exam she could not per
form retropulsion or extend her thumb at both the metacar
pophalangeal (MCP) and interphalangeal (IP) joints. Mag
netic resonance imaging (MRI) was obtained demonstrating 
EPL tendon rupture [Figure 2   A-E]. The patient was also 
noted to have an EIP tendon on MRI. The patient was fitted 
with a thumb Spica brace and scheduled for surgery. 
The patient underwent EIP to EPL tendon transfer under 

general anesthesia. A two-incision approach was per
formed; the first followed the course of the EPL tendon over 
the metacarpals, and the second was a small transverse in
cision proximal to the MCP joint of the right index finger. 
On inspection of the distal margin of the ruptured EPL 
tendon, slight fraying was noted at the lacerated end, and 
there was no evidence of more distal extending degen
eration. The EIP tendon was isolated, released, and ad
vanced into the operative field. EIP to EPL tendon transfer 
was secured with Pulvertaft weaves. Four passes were per
formed in a perpendicular fashion and secured with 3-0 

Figure 2. A-C: serial axial images of patient one        
tracking the EPL tendon as it courses over the second           
dorsal compartment tendons. C, shows the lost EPL. D,          
EPL tendon is absent in the third dorsal compartment          
adjacent to Lister’s tubercle. E, an intraoperative        
image of the ruptured end of the EPL tendon in case            
one.  

FiberWire sutures while the thumb was held in extension 
and retropulsion. The wrist was brought through a range of 
motion, and tenodesis of the thumb was confirmed. After 
surgery, a thumb Spica brace was applied, keeping the 
thumb in extension, adduction, and retropulsion. At her 
two-week post-operative appointment, she was transi
tioned into a removable fabrication forearm bases thumb 
spica orthosis. She began occupational therapy at a fre
quency of twice a week for eight weeks. 
The patient presented for a final follow-up four months 

post-op and reported full thumb function after being dis
charged from occupational therapy with no further com
plaints. On physical exam, the right thumb showed 5/5 
strength with retropulsion and extension against resistance 
at the MCP and IP joints. The patient could oppose the right 
thumb to the base of the fifth finger and make a full fist 
with the right hand. The right index finger showed full ex
tension at the MCP joint. 

Patient two:  A 15-year-old, right-hand dominant male 
presented to an outside emergency clinic with right wrist 
pain and obvious deformity immediately after falling off his 
electric bicycle. X-rays were obtained, and a reverse Colles 
fracture was diagnosed. While at the clinic, the patient de
veloped an altered sensation over the median nerve distri
bution of his right hand, and he was sent to our hospital 
for a closed reduction procedure under general anesthesia. 
X-rays were obtained during the reduction to ensure proper 
alignment, and a Salter-Harris II right distal radius fracture 
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Figure 3. Lateral X-ray of the right wrist of patient two          
showing volar displacement of the distal metaphyseal        
fragment that underwent repeat reduction and       
pinning.  

and Salter-Harris I ulnar fracture were diagnosed. A plaster 
and fiberglass short arm cast was applied. 
Five days later, at the patient’s first post-op follow-up, 

the patient reported well-controlled pain and was tapering 
off pain medications. Sensation was intact to light touch, 
and capillary refill was brisk on the right hand. X-rays 
showed a Salter-Harris II distal radius fracture with align
ment intact. However, at follow-up two weeks after closed 
reduction, X-rays showed volar migration of the articular 
component of the radius and loss of reduction [Figure 3 ].  
He subsequently underwent repeat closed reduction and 

percutaneous pinning. [Figure 4 ] Percutaneous pins were 
removed at three weeks, and the patient was fitted with a 
cock-up wrist splint to wear at school and was advised to re
main out of sports. At the final follow-up one month later, 
the patient denied any pain and showed a full range of mo
tion of the right wrist compared to the contralateral side. 
X-rays confirmed the healing of the fractures, and the pa
tient was cleared for normal activity. 
Eight months after being cleared for full activity, he re

ported feeling a sharp pain in his right dorsal wrist and into 
his thumb when he was recently wrestling with his sisters, 
and he has been unable to extend his thumb ever since. The 
patient returned to our clinic after being seen by another 
orthopedic group and having been referred for an MRI. On 
physical exam, the patient could not retropulse or extend 
the right thumb at the IP joint and displayed tenderness 
about Lister’s tubercle. The MRI was consistent with an EPL 
tendon rupture. The following week, an EIP to EPL transfer 
was performed. 

DISCUSSION 

Buckle fractures are characterized by bulging of the soft 
cortex of long bones in children, most commonly in the dis
tal radius, and they are generally very stable and heal with 
conservative treatment.1,2 Spontaneous rupture of the EPL 
tendon is a known complication following both displaced 
and nondisplaced distal radius fractures in adults. Still, it 
is rare in the pediatric population and has not been well 
described in association with buckle fractures.5 Masquijo et 
al. reported an EPL rupture in a 15-year-old female eight 
weeks after a minimally displaced, extra-articular distal ra
dius fracture that was treated with casting for four weeks.5 

Song et al. reported EPL rupture in a 15-year-old male who 
suffered a nondisplaced Salter-Harris II fracture of the dis
tal radius; the fracture healed with casting for five weeks, 
but the patient suffered EPL rupture nine weeks after in
jury.8 These cases demonstrated patients of the same age 
and similar treatment course and timeline of injury to the 
first patient in this report, but those fractures were not de
fined as buckle fractures. Patel et al. reported a Salter-Har
ris II fracture in a 16-year-old male treated with closed re
duction and pinning, who developed an EPL rupture six 
weeks after injury.9 This case required surgical interven
tion, similar to the second case in this report, but exhibited 
a much shorter time between the initial injury and tendon 
rupture. All reported patients presented with a sudden in
ability to extend the thumb fully and underwent surgical 
EIP to EPL tendon transfer, regaining full range of motion 
and function of the affected thumb. 
EPL tendon rupture can be diagnosed through a physical 

exam and confirmed with MRI. Patients will exhibit limited 
thumb extension at the IP joint and possible deficiencies 
at the MCP joint. Additional findings of loss of thumb 
retropulsion and a possible visible deformity where the EPL 
tendon runs along the dorsal aspect of the wrist may be 
encountered.5 A ruptured EPL tendon is best seen on axial 
wrist MRI, where it is noted to be absent at the level of 
Lister’s Tubercle and appears irregular and fragmented just 
ulnar to the tubercle.10 However, the EPL tendon can be 
difficult to track on MRI, and the angle made between the 
plane of imaging and the orientation of the tendon can al
ter the signal intensity; a “magic angle” of 55 degrees has 
been identified at which signal intensity is highest and can 
be mistaken for tendon pathology.11 EPL tendon rupture 
post distal radial fracture is most commonly treated with 
EIP tendon transfer because rupture often occurs secondary 
to tendon attrition with resulting frayed ends, making pri
mary repair less feasible. Primary tendon repair is applica
ble in acute rupture of the EPL tendon due to direct trauma, 
as seen following a laceration.12 96.5% of patients have an 
EIP tendon. In those that do not have an EIP tendon, ten
don grafting, usually involving the palmaris longus tendon, 
can be used to repair the EPL.12 This procedure is often not 
preferred, given its increased difficulty and risks. 
Multiple theories explain why the EPL tendon ruptures 

after radial fractures. The EPL tendon takes a unique course 
and wraps around Lister’s Tubercle, using it as a pulley for 
the obliquely oriented terminal portion of the tendon. In 
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Figure 4. Posteroanterior and lateral fluoroscopy images of patient two after closed reduction and pinning              

displaced radius fractures, increased friction between the 
tendon and bone fragments or surgical hardware in this 
area may cause the tendon to rupture. When a non-dis
placed fracture is present, it is theorized that ischemia may 
contribute to EPL rupture. Just proximal to Lister’s Tuber
cle, the EPL musculotendinous junction is poorly vascular
ized due to a watershed in the two main vascular systems 
from proximal and distal regions.13 Increased pressure in 
the tendon sheath, secondary to effusion or hematoma 
from the distal radius fracture, can interrupt the already 
minimal blood flow to the tendon. Similarly, EPL runs 
within the extensor retinaculum, and it has been theorized 
that forming a bony callus during fracture healing com
presses the tendon within this enclosed space, causing 
damage.5 In the first case detailed in this report, buckling 
of the distal radius may have compressed the EPL tendon 
against the extensor retinaculum, reducing blood flow and 
increasing friction. While tendon rupture occurred after the 
fracture fully healed, the combination of damage during the 
healing process, irritation from callus formation, and in
creased use of the hand and wrist after the cast was re
moved could have resulted in the rupture. The second case 
in this report was unique in that EPL tendon rupture oc
curred much later after the initial injury than any other re
ported case; this long delay also makes it unlikely that the 
closed reductions or pinning procedures caused damage to 
the tendon that directly led to the rupture. It is possible 
that repeated displacement of the fracture, in this case, 
caused minor damage to the EPL tendon that could not 
fully heal due to poor vascularization in the area. This pre
disposed the patient to tendon rupture when participating 
in a vigorous activity like wrestling. 
While spontaneous EPL tendon rupture following recov

ery from a distal radius fracture is uncommon in the gen

eral population, it is even less common in pediatric pa
tients; however, providers should still inform patients of 
the warning signs for this complication. Patients should 
be aware that dorsal wrist pain persisting after pain from 
the initial fracture has subsided, potentially exacerbated 
by repetitive thumb extension, which may be a sign of 
EPL tenosynovitis that could lead to rupture.12 Extra care 
should be taken in surgical repairs of distal radius fractures 
to avoid placing any hardware or leaving bone fragments 
in the direct path of the EPL tendon. Additionally, patients 
should be counseled to limit swelling, which may compro
mise blood flow, through medication and elevation of the 
injured arm. While buckle fractures are generally uncom
plicated and treated conservatively, providers should main
tain a level of suspicion of EPL tendon injury due to its sus
ceptible nature. 
While rare, EPL tendon rupture can occur in the pedi

atric patient after a seemingly uncomplicated buckle frac
ture or fracture that was healed for an extended period after 
closed reduction and pinning. Awareness of this complica
tion is required to provide prompt intervention. 

DECLARATION OF CONFLICT OF INTEREST 

The authors do NOT have any potential conflicts of interest 
for this manuscript. 

DECLARATION OF FUNDING 

The authors received NO financial support in the prepa
ration, research, authorship and publication of this manu
script. 

Spontaneous Extensor Pollicis Longus Rupture Following Pediatric Distal Radius Fracture: A Case Report

SurgiColl 4

https://surgicoll.scholasticahq.com/article/130859-spontaneous-extensor-pollicis-longus-rupture-following-pediatric-distal-radius-fracture-a-case-report/attachment/268424.png


DECLARATION OF ETHICAL APPROVAL FOR STUDY 

The IRB at this institution does not require approval for 
case reports. 

DECLARATION OF INFORMED CONSENT 

There is no identifiable information in this manuscript 

Submitted: October 30, 2024 EDT. Accepted: February 25, 2025 
EDT. Published: September 22, 2025 EDT. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

Spontaneous Extensor Pollicis Longus Rupture Following Pediatric Distal Radius Fracture: A Case Report

SurgiColl 5



REFERENCES 

1. Ben-Yakov M, Boutis K. Buckle fractures of the 
distal radius in children. CMAJ. 2016;188(7):527. 
doi:10.1503/cmaj.151239 

2. Asokan A, Kheir N. Pediatric Torus Buckle 
Fracture. In: StatPearls. StatPearls Publishing; 2023. 

3. Deng H, Zhao Z, Xiong Z, et al. Clinical 
characteristics of 1124 children with epiphyseal 
fractures. BMC Musculoskelet Disord. 2023;24(1):598. 
doi:10.1186/s12891-023-06728-9 

4. Larsen MC, Bohm KC, Rizkala AR, Ward CM. 
Outcomes of Nonoperative Treatment of Salter-
Harris II Distal Radius Fractures: A Systematic 
Review. Hand (N Y). 2016;11(1):29-35. doi:10.1177/
1558944715614861 

5. Masquijo JJ, Ferreyra A, Teijeiro JG. Spontaneous 
rupture of the extensor pollicis longus tendon after 
conservative treatment of a non-displaced distal 
radius fracture in an adolescent. Rotura espontánea 
del tendón del extensor largo del pulgar tras el 
tratamiento conservador de una fractura no 
desplazada del radio distal en un adolescente. Acta 
Ortop Mex. 2023;37(1):50-53. doi:10.35366/112814 

6. Owers KL, Lee J, Khan N, Healy J, Eckersley R. 
Ultrasound changes in the extensor pollicis longus 
tendon following fractures of the distal radius--a 
preliminary report. J Hand Surg Eur Vol. 
2007;32(4):467-471. doi:10.1016/J.JHSB.2006.11.021 

7. Roth KM, Blazar PE, Earp BE, Han R, Leung A. 
Incidence of extensor pollicis longus tendon rupture 
after nondisplaced distal radius fractures. J Hand Surg 
Am. 2012;37(5):942-947. doi:10.1016/
j.jhsa.2012.02.006 

8. Song D, Evans R, Arneja JS. Delayed extensor 
pollicis longus tendon rupture following 
nondisplaced distal radius fracture in a child. Hand 
(N Y). 2013;8(2):242-244. doi:10.1007/
s11552-013-9494-9 

9. Patel HA, Lee MC, Chaudhry S. Extensor Pollicis 
Longus Tendon Rupture After a Pediatric Distal 
Radius Fracture: A Case Report and Literature 
Review. JBJS Case Connect. 2020;10(3):e20.00022. 
doi:10.2106/JBJS.CC.20.00022 

10. Extensor Pollicis Longus Rupture. radsource.us. 
January 1, 2018. Accessed July 8, 2024. https://
radsource.us/extensorpollicis/
#:~:text=On%20MR%20imaging%2C%20the%20EPL 

11. Erickson SJ, Cox IH, Hyde JS, Carrera GF, Strandt 
JA, Estkowski LD. Effect of tendon orientation on MR 
imaging signal intensity: a manifestation of the 
“magic angle” phenomenon. Radiology. 
1991;181(2):389-392. doi:10.1148/
radiology.181.2.1924777 

12. Meiwandi A, Kaptanis S, Papadakis M. Extensor 
indicis transfer versus palmaris longus 
transplantation in reconstruction of extensor pollicis 
longus tendon: a protocol for a systematic review. 
Syst Rev. 2020;9(1):149. doi:10.1186/
s13643-020-01409-3 

13. Skoff HD. Postfracture extensor pollicis longus 
tenosynovitis and tendon rupture: a scientific study 
and personal series. Am J Orthop (Belle Mead NJ). 
2003;32(5):245-247. 

Spontaneous Extensor Pollicis Longus Rupture Following Pediatric Distal Radius Fracture: A Case Report

SurgiColl 6

https://doi.org/10.1503/cmaj.151239
https://doi.org/10.1186/s12891-023-06728-9
https://doi.org/10.1177/1558944715614861
https://doi.org/10.1177/1558944715614861
https://doi.org/10.35366/112814
https://doi.org/10.1016/J.JHSB.2006.11.021
https://doi.org/10.1016/j.jhsa.2012.02.006
https://doi.org/10.1016/j.jhsa.2012.02.006
https://doi.org/10.1007/s11552-013-9494-9
https://doi.org/10.1007/s11552-013-9494-9
https://doi.org/10.2106/JBJS.CC.20.00022
https://radsource.us/extensorpollicis/#:~:text=On%20MR%20imaging%2C%20the%20EPL
https://radsource.us/extensorpollicis/#:~:text=On%20MR%20imaging%2C%20the%20EPL
https://radsource.us/extensorpollicis/#:~:text=On%20MR%20imaging%2C%20the%20EPL
https://doi.org/10.1148/radiology.181.2.1924777
https://doi.org/10.1148/radiology.181.2.1924777
https://doi.org/10.1186/s13643-020-01409-3
https://doi.org/10.1186/s13643-020-01409-3

	Spontaneous Extensor Pollicis Longus Rupture Following Pediatric Distal Radius Fracture: A Case Report
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	Declaration of conflict of interest
	Declaration of funding
	Declaration of ethical approval for study
	Declaration of informed consent

	References


