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Extensor tendon ruptures due to volar plating in distal radius fractures have mostly been described in relation with technique
failures such as screw prominence and drill penetration. We report the case of a 71-year-old female with a C2 distal radius fracture
with severe dorsal metaphyseal comminution. The patient underwent surgical treatment with reduction of the large fragments and
ﬁxation with a volar locking plate; the small dorsal metaphyseal nonarticular fragments were not reduced. Six months later, the
patient developed extensor digitorum communis (EDC) rupture and extensor indicis proprius (EIP) laceration in coincidence
with the dorsal comminution turned into a bony spur. The possible association between the extensor tendon injury and the dorsal
residual metaphyseal bony spur in the distal radius fractures is unusual but should be taken into account in fracture patterns
presenting dorsal comminution.

1. Introduction
Volar plating is established as the gold standard treatment for
distal radius fractures [1]. Even fractures involving dorsally
displaced fragments can be treated with volar plates, decreasing the high rates of extensor tendons injuries due to
dorsal plating [2]. Nevertheless, extensor tendinous complications following volar plating have been reported. Reported
complications are irritation, adhesion, tenosynovitis, laceration, and even tendon rupture [3]. They are mostly associated
with screw prominence and drill penetration of the dorsal
cortex during screw ﬁxation [4]. Extensor tendons rupture
due to dorsal metaphyseal bony spur as a consequence of
dorsal comminution is unlikely to happen. We present a case
of rupture and laceration of extensor digitorum communis
and extensor indicis proprius, respectively, as a complication
of a distal radius fracture treated with a volar locking plate and
in coincidence with dorsal metaphyseal exostoses secondary
to dorsal metaphyseal comminution.

2. Case Report
A 71-year-old right hand dominant female patient with no
comorbidities was admitted in our institution after suﬀering

a fall from her own height. Plain radiographs and CT scan
were performed. The patient had a C2 fracture according to
AO/ASIF classiﬁcation with dorsal metaphyseal comminution (Figure 1). Seven days later, the patient underwent
surgical treatment: using a volar approach, open reduction
and internal ﬁxation with volar locking plate was performed.
Drilling was performed only through the volar cortex
without violating dorsal cortex as we usually do when
performing this technique, in order to avoid extensor tendon
erosion. Attention was specially paid to restoration of the
articular surface and radial bone angles. Dorsal fragments
from metaphyseal comminution were left in site, maintained
by the dorsal periosteum. Postoperative X-rays showed
adequate fracture reduction. However, dorsal metaphyseal
fragments were larger than usual and displaced in a perpendicular plane in relation with the dorsal radial cortex
(Figure 2). The patient was splinted for 15 days and then
moved onto a removable wristband, starting rehabilitation
protocol. Three-month follow-up showed that the patient’s
wrist had full-range motion, no pain, and the Disabilities of
the Arm, Shoulder and Hand (DASH) score of 37.
Six months after surgery, the patient’s DASH score
improved to 9, maintaining a full range of motion, but she
addressed dorsal wrist tenderness, with incomplete extension
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Figure 1: Preoperative X-rays, anteroposterior and lateral view of the 23C2 fracture (a, b). CT scan showing articular damage (c, d).

of the index ﬁnger. Her Visual Analogue Scale (VAS) for pain
at rest was 1 but increased to 4 with activity. Normal
“tenodesis eﬀect” was reported, but the patient could not
further extend her index ﬁnger with the hand on top of a table,
as she could do with the other three ulnar ﬁngers.
Musculoskeletal ultrasound showed the presence of tenosynovitis of the fourth compartment and thinning of the
index extensors at the radioulnar space, compatible with
tendon rupture. New X-rays and CT scan showed sequel
bone spicules at the dorsal epiphysis of the radius (Figure 3).
Fracture was already consolidated, and there was no screw
protrusion through the dorsal radial cortex. Surgical exploration was performed. A dorsal longitudinal approach
through Lister’s tubercle and third compartment with extensor retinaculum exposure was done. Extensor pollicis
longus was unscathed. The fourth compartment was explored, with evidence of EDC rupture and EIP laceration
(Figure 4). Large bone spurs from the dorsal radius were
observed below the tendon plane in relation to Lister’s tubercle, generating friction with the extensor apparatus. We
conﬁrmed no screws were prominent through the dorsal
cortex. Dorsal bone spurs were resected, and tenodesis of
EDC to the middle ﬁnger tendon was performed. A retinacular ﬂap was designed to protect the tendons from the
underlying bone. Volar plate was removed using the previous
volar approach, and fracture consolidation was evidenced.

The patient underwent physiotherapy rehabilitation, wearing
a dynamic elastic band splint. At three-month follow-up, the
patient had complete ﬂexion and extension of the ﬁngers, with
some slight extensor plus noted as she fully ﬂexed her wrist
while her ﬁngers were passively ﬂexed.

3. Discussion
Reported volar plating complications reach up to 36% [5, 6].
Tendinous injury secondary to distal radius plating has been
strongly related with implant failure (plate positioning, screw
length and orientation, and drill violation of dorsal cortex).
During a previous study in our institution [7], among 992
consecutive patients treated with volar locking plate, 1.3%
developed extensor tendonitis, with no extensor ruptures.
Four patients had dorsal tendon irritation related to screw
protrusion and 4 patients without dorsal screw protrusion.
According to reports, extensor pollicis longus (EPL)
remains the most frequently injured extensor tendon involving distal radius volar plating. Furthermore, EPL rupture without evidence of trauma or pathologic condition has
been reported to be caused by a prominent and sharp Lister’s
tubercle [8]. On the other hand, EDC and EIP injury is much
less common [9–11].
According to Wei et al. [12] metaanalysis, the volar
approach is more related to neuropathy and carpal tunnel
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Figure 2: Immediate postoperative X-rays showing internal ﬁxation (a). Lateral view showing dorsal metaphyseal comminution (arrow) (b).
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Figure 3: CT scan performed at 6-month follow-up. The arrows show dorsal bone spur.

syndrome, while tendon injuries appear to have a stronger
relation with the dorsal approach. Azzi et al. [13] showed in
their systematic review that tendon rupture involving volar
approaches was 1.5%, without diﬀerentiating between ﬂexors
or extensors. They also report that 0.8% were EPL injuries,

while EDC injuries represented only 0.02%. When intrasurgical ﬂuoroscopy or immediate postoperative X-rays reveal
some sort of risk factors (screw prominences or misplaced
implant) for tendinous injury, early hardware removal is
recommended [6].
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Figure 4: EDC laceration and EIP rupture (a). Dorsal exostoses (b).

Surgical techniques for treatment of distal radius fractures dismiss the importance of reduction of metaphyseal
dorsal fragments. This condition is indeed a cause of fracture
instability when present, but they are usually left in place and
have no clinical or imaging implications. We found no
reports in medical literature addressing extensor tendon
injuries (especially EDC and EIP) as a complication of volar
plating for distal radius fracture due to dorsal exostoses.
Though we cannot aﬃrm that the cause of tendon rupture in
the index case is attrition by dorsal bone spurs, the described
complication suggests that hand surgeons should be aware
in distal radius fracture with dorsal metaphyseal comminution. Small dorsal fragments maintained by the dorsal
periosteum usually have no further sequel if left in place and
need no reduction maneuvers. If these fragments protrude
dorsally or seem to be rotated perpendicular to the dorsal
cortex, the extensor tendons could be in danger and at least
attempts for percutaneous reduction could be indicated to
avoid future bone spurs formation.

Ethical Approval
All investigations were conducted in conformity with ethical
principles of research.

Disclosure
All authors certify that their institution has approved the
reporting of this case.

Conflicts of Interest
All authors declare that there are no conﬂicts of interest
regarding the publication of this paper.

Acknowledgments
The study was performed at the Italian Hospital of Buenos
Aires, Argentina.

References
[1] K. C. Chung, M. J. Shauver, and J. D. Birkmeyer, “Trends in
the United States in the treatment of distal radial fractures in
the elderly,” Journal of Bone and Joint Surgery, vol. 91,
pp. 1868–1873, 2009.
[2] D. H. Wei, N. M. Raizman, C. J. Bottino, C. M. Jobin,
R. J. Strauch, and M. P. Rosenwasser, “Unstable distal radial
fractures treated with external ﬁxation, a radial column plate,
or a volar plate. A prospective randomized trial,” Journal of
Bone and Joint Surgery, vol. 91, pp. 1568–1577, 2009.
[3] S. D. McKay, J. C. MacDermid, J. H. Roth, and R. S. Richards,
“Assessment of complications of distal radius fractures and
development of a complication checklist,” Journal of Hand
Surgery, vol. 26, no. 5, pp. 916–922, 2001.
[4] L. M. Berglund and T. M. Messer, “Complications of volar
plate ﬁxation for managing distal radius fractures,” Journal of
the American Academy of Orthopaedic Surgeons, vol. 17, no. 6,
pp. 369–377, 2009.
[5] R. Thorninger, M. L. Madsen, D. Wæver, L. C. Borris, and
J. H. D. Rölﬁng, “Complications of volar locking plating of
distal radius fractures in 576 patients with 3.2 years followup,” Injury, vol. 48, no. 6, pp. 1104–1109, 2017.
[6] M. Rampoldi and S. Marsico, “Complications of volar plating
of distal radius fractures,” Acta Orthopaedica Belgica, vol. 73,
no. 6, pp. 714–719, 2007.
[7] I. Rellán, G. L. Gallucci, J. G. Boretto, A. Donndorﬀ, and
P. De Carli, “Secondary tendinopathy after distal radius volar
plate ﬁxation: results of 8 years’ experience,” Hand, vol. 11,
no. 1, p. 38S, 2016.
[8] G. L. Gallucci, N. Pacher, J. G. Boretto, and P. De Carli,
“Bilateral rupture of the extensor pollicis longus tendon.
a case report,” Chirurgie de la Main, vol. 32, no. 3, pp. 186–188,
2013.
[9] P. C. Rhee, D. G. Dennison, and S. Kakar, “Avoiding and
treating perioperative complications of distal radius fractures,” Hand Clinics, vol. 28, no. 2, pp. 185–198, 2012.
[10] Y. Hirasawa, Y. Katsumi, T. Akiyoshi, K. Tamai, and
T. Tokioka, “Clinical and microangiographic studies on
rupture of the EPL tendon after distal radial fractures,” Journal
of Hand Surgery, vol. 15, pp. 51–57, 1990.

Case Reports in Orthopedics
[11] B. Helal, S. C. Chen, and G. Iwegbu, “Rupture of the extensor
pollicis longus tendon in undisplaced Colles’ type of fracture,”
Hand, vol. 14, no. 1, pp. 41–47, 1982.
[12] J. Wei, T. B. Yang, W. Luo, J. B. Qin, and F. J. Kong,
“Complications following dorsal versus volar plate ﬁxation of
distal radius fracture: a meta-analysis,” Journal of International Medical Research, vol. 41, no. 2, pp. 265–275, 2013.
[13] A. J. Azzi, S. Aldekhayel, K. S. Boehm, and T. Zadeh, “Tendon
rupture and tenosynovitis following internal ﬁxation of distal
radius fractures: a systematic review,” Plastic and Reconstructive Surgery, vol. 139, no. 3, pp. 717e–724e, 2017.

5

MEDIATORS
of

INFLAMMATION

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com
www.hindawi.com

Volume 2018
2013

Gastroenterology
Research and Practice
Hindawi
www.hindawi.com

Volume 2018

Journal of

Hindawi
www.hindawi.com

Diabetes Research
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

International Journal of

Journal of

Endocrinology

Immunology Research
Hindawi
www.hindawi.com

Disease Markers

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Submit your manuscripts at
www.hindawi.com
BioMed
Research International

PPAR Research
Hindawi
www.hindawi.com

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Journal of

Obesity

Journal of

Ophthalmology
Hindawi
www.hindawi.com

Volume 2018

Evidence-Based
Complementary and
Alternative Medicine

Stem Cells
International
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Journal of

Oncology
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2013

Parkinson’s
Disease

Computational and
Mathematical Methods
in Medicine
Hindawi
www.hindawi.com

Volume 2018

AIDS

Behavioural
Neurology
Hindawi
www.hindawi.com

Research and Treatment
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Oxidative Medicine and
Cellular Longevity
Hindawi
www.hindawi.com

Volume 2018

