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Abstract

We present a case of a patient who sustained a distal radius fracture and underwent volar plate fixation.
Despite initial non-operative management, subsequent corrective osteotomy was required due to malunion.
Eighteen months later, the patient presented with an inability to extend the thumb, leading to a diagnosis of
extensor pollicis longus (EPL) tendon rupture.

During the planned EPL tendon transfer procedure, an unexpected rupture of the extensor indicis proprius
(EIP) tendon was discovered. The EIP tendon was then utilized as an interposition graft between the
musculotendinous junction of the extensor indicis muscle and the EPL tendon to restore the function of
EPL.

This case highlights the potential for multiple tendon ruptures following distal radius fracture treatment,
even in the absence of overt clinical signs. It emphasizes the importance of thorough preoperative
assessment and intraoperative vigilance to identify and address such complications.
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Keywords: distal end radius plating, extensor indicis tendon transfer, extensor tendon rupture, hand function,
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Introduction

Fractures of the distal radius are a common orthopedic injury [1], often requiring surgical intervention for
adequate reduction and stabilization. Volar plate fixation is a widely used technique for these fractures [2].
A recognized complication of this fracture and its treatment is the subsequent rupture of the tendon of the
extensor pollicis longus (EPL), which can lead to substantial morbidity [3]. If the rupture leads to functional
problems for the patient, a common and reliable treatment is the transfer of the extensor indicis proprius
(EIP) tendon.

While EPL tendon rupture is a well-documented complication, the coincident intraoperative finding of
rupture of the EPL and EIP tendons, without prior clinical suspicion, represents a rare and underexplored
phenomenon, underscoring the need for heightened intraoperative vigilance.

Here, we report a rare case of coincident rupture of both EPL and EIP tendons following volar plating for a
distal radius fracture, identified at the time of the tendon transfer procedure and its operative management
by using the EIP tendon as an interposition graft between EIP muscle and EPL tendon to restore the function
of EPL.

Case Presentation

A 50-year-old man sustained a closed fracture of his right distal radius in 2019. Due to the coincident
development of thyrotoxicosis and then the COVID lockdown, the injury was treated non-operatively and
proceeded to malunion. He underwent a corrective osteotomy a year after the injury.

Twenty-two months later, he noticed that he “could not move his thumb properly.” Examination revealed
an inability to raise the thumb out of the plane of the hand, and a diagnosis of a rupture of the EPL tendon
was made (Figure ).
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FIGURE 1: CT scan showing prominence of at least one of the screws
dorsally, surrounded by callus.

A plan was made for an EIP to EPL tendon transfer to improve the function of the patient’s thumb. Due to
post-COVID delays, he remained on the elective waiting list for 18 months. On review on the day of surgery,
he was able to extend all of his fingers and independently extend his index finger with the other fingers
flexed, suggesting a functional extensor indicis.

Following the harvest of the EIP tendon via step incisions on the dorsum of the hand, the more proximal part
of the tendon was explored and found to have ruptured, with scarring interposed between the tendon ends
(Figure 2).
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FIGURE 2: Intraoperative images: ruptured extensor indicis proprius
(EIP) at musculotendinous junction with scarring interposed between.

Furthermore, the adjacent extensors to the other digits showed signs of attrition (Figure 3).
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FIGURE 3: Attrition signs of other digit extensor tendons.

No screws from the volar plating were palpable through the dorsal wound, only callus.

Fortunately, there was sufficient tendon length in extensor indicis to allow the abnormal proximal scarred
part to be resected and then reattached to itself before the transfer was completed by weaving the distal part
of extensor indicis to EPL, as in a standard procedure (Figure 4).
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FIGURE 4: Excision of proximal scarred part of extensor indicis
proprius (EIP) and interposition graft before standard Pulvertaft weave
transfer of EIP to extensor pollicis longus (EPL).

The extensor retinaculum was repaired deep into the extensor tendons to try to protect them from further
attrition (Figure 5).
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FIGURE 5: Repair of extensor retinaculum deep to extensor tendon to
prevent further attrition.

The transfer remained intact and functional on clinic review at six weeks.

Discussion

This case report describes a patient who was found to have a rupture of both the EIP and EPL tendons
following treatment of a distal radius fracture with volar plate fixation. Surgical management involved
utilizing the EIP tendon as an interposition graft between the musculotendinous junction of the extensor
indicis muscle and the EPL tendon to restore the function of EPL.

A thorough preoperative assessment is crucial for identifying potential abnormalities and minimizing
intraoperative surprises. As noted, the patient demonstrated full finger extension and independent index
finger extension with other fingers flexed during the preoperative evaluation, suggesting a functional EIP.
However, intraoperative findings revealed a ruptured EIP near the musculotendinous junction, unexpectedly
held in functional continuity by interposed scar tissue.

Preoperative ultrasound can be an invaluable diagnostic modality in such scenarios. Notably, even
preoperative ultrasound imaging can be inconclusive in rare cases due to the presence of scar tissue
mimicking structural continuity.

Intraoperatively, while utilizing the EIP tendon as a graft to bridge the EPL tendon gap was considered, the
significant retraction of the EPL muscle belly due to the delayed presentation rendered the graft length
insufficient. Therefore, an alternative approach was employed, utilizing the EIP tendon as an interposition
graft between the musculotendinous junction of the extensor indicis muscle and the proximal EPL tendon.
This strategy was deemed more feasible and likely to yield better functional outcomes.

Preoperatively, the patient was informed of and consented to the potential removal of implanted hardware.
However, during the procedure, no screws were palpable within the dorsal wound, only callus formation.
Therefore, the implanted hardware was left undisturbed.
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The rate of EPL rupture requiring tendon transfer from the EIP has been varied from study to study, ranging
from 0.29% to 5.7% [3-6].

Although rare, the coincident rupture of more than one tendon has been reported on several occasions [7],
for example, Concomitant Extensor Pollicis Longus and Extensor Digitorum Longus Tendon Rupture,
Rupture of Both Extensor Indicis Tendons. However, the author could not find any documented incident of
both EPL and EIP rupture following distal radius volar plate open reduction and internal fixation (ORIF) in
the literature.

Tendon rupture following a radius fracture can occur through several mechanisms. Direct trauma from sharp
bone fragments or surgical instruments can lacerate tendons, particularly the EPL tendon [8]. Indirectly,
vascular compromise can lead to tendon ischemia and necrosis, while mechanical stress from narrowed
tendon sheaths or prominent hardware can cause tendon irritation and rupture [9]. Additionally, muscle
imbalance can place excessive strain on tendons, increasing the risk of rupture [8]. To minimize the risk,
awareness of “high-risk” holes and appropriate minor alterations in surgical technique, for example,
opening the third compartment during volar plate fixation depending on the prominence of the screw,
repositioning the EPL from its groove, and then closing the compartment by suturing the retinaculum has
been suggested in some occasion [10].

Conclusions

This case highlights the critical importance of meticulous preoperative evaluation and vigilant
intraoperative observation to detect and appropriately manage potential concomitant tendon injuries, even
when pre-operative clinical findings may be misleading. While the concurrent rupture of the EPL and EIP
tendons is an uncommon occurrence, surgeons must remain cognizant of such unexpected intraoperative
findings. These situations necessitate a dynamic and adaptable approach to surgical planning and execution
to ensure optimal patient outcomes.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Shimul Dey, Matthew Venus

Acquisition, analysis, or interpretation of data: Shimul Dey, Matthew Venus

Drafting of the manuscript: Shimul Dey, Matthew Venus

Critical review of the manuscript for important intellectual content: Shimul Dey, Matthew Venus

Supervision: Matthew Venus

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Corsino CB, Reeves RA, Sieg RN: Distal radius fractures. StatPearls [Internet]. StatPearls Publishing,
Treasure Island, FL; 2024.

2. Bridges TN, Congiusta D, Joshi T, Campbell BR, Amer KM, Tosti R: Volar locking plate fixation of distal
radius fractures: a surgical technique. SurgiColl. 2024, 2:2. 10.58616/001¢.117052

3. Azzi AJ, Aldekhayel S, Boehm KS, Zadeh T: Tendon rupture and tenosynovitis following internal fixation of
distal radius fractures: a systematic review. Plast Reconstr Surg. 2017, 139:717e-24e.
10.1097/PRS.0000000000003076

4. Cha SM, Shin HD, Lee SH: "Island-shape" Fractures of Lister's tubercle have an increased risk of delayed
extensor pollicis longus rupture in distal radial fractures: after surgical treatment by volar locking plate.
Injury. 2018, 49:1816-21. 10.1016/j.injury.2018.08.019

5. Sato K, Murakami K, Mimata Y, Doita M: Incidence of tendon rupture following volar plate fixation of distal
radius fractures: a survey of 2787 cases. ] Orthop. 2018, 15:236-8. 10.1016/j.jor.2018.01.030

2024 Dey et al. Cureus 16(12): €76596. DOI 10.7759/cureus.76596 70f8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.ncbi.nlm.nih.gov/books/NBK536916/
https://dx.doi.org/10.58616/001c.117052
https://dx.doi.org/10.58616/001c.117052
https://dx.doi.org/10.1097/PRS.0000000000003076
https://dx.doi.org/10.1097/PRS.0000000000003076
https://dx.doi.org/10.1016/j.injury.2018.08.019
https://dx.doi.org/10.1016/j.injury.2018.08.019
https://dx.doi.org/10.1016/j.jor.2018.01.030
https://dx.doi.org/10.1016/j.jor.2018.01.030

Cureus

Part of SPRINGER NATURE

6. ZenkeY, Sakai A, Oshige T, et al.: Extensor pollicis longus tendon ruptures after the use of volar locking
plates for distal radius fractures. Hand Surg. 2013, 18:169-73. 10.1142/50218810413500196

7. Paul R, Persitz ], Chan A, Suh N: Concomitant extensor pollicis longus and extensor digitorum longus
tendon rupture may complicate surgical reconstruction following volar plate fixation of the distal radius: a
case report. ] Orthop Case Rep. 2023, 13:144-8. 10.13107/jocr.2023.v13.i06.3728

8. Collie A, Fitzharris M, Gabbe B: Evaluation of a compensation claims management intervention for
improving recovery from traumatic injury. Injury. 2012, 43:1335-6. 10.1016/j.injury.2012.06.003

9. SongD, Evans R, Arneja JS: Delayed extensor pollicis longus tendon rupture following nondisplaced distal
radius fracture in a child. Hand (N Y). 2013, 8:242-4. 10.1007/s11552-013-9494-9

10. Hara A, Yamamoto Y, Ichihara S, Suzuki M, Maruyama Y: Simple surgical technique for minimizing the risk

of extensor pollicis longus rupture following volar plate fixation of distal radial fracture: a case report. Int |
Surg Case Rep. 2022, 92:106869. 10.1016/j.ijscr.2022.106869

2024 Dey et al. Cureus 16(12): €76596. DOI 10.7759/cureus.76596 8of8


https://dx.doi.org/10.1142/S0218810413500196
https://dx.doi.org/10.1142/S0218810413500196
https://dx.doi.org/10.13107/jocr.2023.v13.i06.3728
https://dx.doi.org/10.13107/jocr.2023.v13.i06.3728
https://dx.doi.org/10.1016/j.injury.2012.06.003
https://dx.doi.org/10.1016/j.injury.2012.06.003
https://dx.doi.org/10.1007/s11552-013-9494-9
https://dx.doi.org/10.1007/s11552-013-9494-9
https://dx.doi.org/10.1016/j.ijscr.2022.106869
https://dx.doi.org/10.1016/j.ijscr.2022.106869

	Concomitant Rupture of the Tendons of Extensor Pollicis Longus and Extensor Indicis Proprius Following Volar Plating for a Distal Radius Fracture
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT scan showing prominence of at least one of the screws dorsally, surrounded by callus.
	FIGURE 2: Intraoperative images: ruptured extensor indicis proprius (EIP) at musculotendinous junction with scarring interposed between.
	FIGURE 3: Attrition signs of other digit extensor tendons.
	FIGURE 4: Excision of proximal scarred part of extensor indicis proprius (EIP) and interposition graft before standard Pulvertaft weave transfer of EIP to extensor pollicis longus (EPL).
	FIGURE 5: Repair of extensor retinaculum deep to extensor tendon to prevent further attrition.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


