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CASE REPORT

A 2-free-end flexor carpi radialis tendon graft for treating a
complex index finger extensor tendon injury
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Summary. Background: Volar plating has increasingly become the most used technique for the treatment
of unstable distal radius fractures due to the low soft-tissue disturbance and its biomechanical reliability,
which allows the early mobilization of the wrist. One of the main goals of the volar locking compression
plates design is to avoid those soft tissue complications historically associated to the dorsal plating. However,
extensor tendon complications can not be completely excluded. Mezhod: The authors report the case of a
patient with a complete rupture of the index finger extensor tendons after volar plate fixation of the distal
radius. Due to the presence of a severe tendons retraction with a 4-centimeter gap and the neighbouring
soft tissues damage, it was decided to fill the gap with a 2-free-end autograft harvested from the Flexor
Carpi Radialis (FCR) tendon, using the volar surgical approach performed to remove the plate. Results:
At the 2-month follow-up, the patient showed the complete recovery of the flexion-extension movements.
Conclusions: Even though the 2-free-end FCR tendon graft is not commonly reported for the reconstruction
of extensor tendons defects, we assume it deserves to be considered as an adequate technique whenever the

neighbouring tendons are critically compromised. (www.actabiomedica.it)
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Introduction

Distal radius fractures account for approximately
one third of all fractures in the elderly with an incidence
rate of 190-200 per 100,000 person-years (1). Surgi-
cal fixation of distal radius fractures has become more
popular because of innovations in implant technology,
such as low-profile implants with locking fixation. The
overall symptomatic complication rate following open
reduction and internal fixation has been reported to
be as high as 28 percent (2). One of the main goals of
the volar locking compression plates design is to avoid
those soft tissue complications associated to the dorsal
plating. Although nowadays the volar plate fixation is
the most used surgical technique for the treatment of

distal radius fractures, extensor tendon damages can
not be completely excluded.

Among the complications reported in literature,
they need to be mentioned: tenosynovitis of the ex-
tensor tendons, rupture of Extensor Pollicis Longus
(EPL), rupture of Extensor Digitorum Communis,
screw penetration of the radiocarpal joint (3). These
complications can be less likely to occur with an ap-
propriate pre-operative planning (4). In literature,
Lister’s tubercle has been described to hide the screw
protrusion through distal locking plate holes, where
the EPL tendon is most vulnerable to injury, and often
goes undetected with standard lateral views (5). The
screws need to be long enough to support the dor-
sal surface of the distal radius. However, penetration
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of the extensor compartment when choosing longer
screws is plausible. Surgeons need to confirm the screw
length using the intra-operative fluoroscopy, to avoid
the dorsal cortex penetration. Hill et al. (2015) recom-
mended the intra-operative use of the Dorsal Tangen-
tial View (DTV) to best detect dorsal screw penetra-
tion after volar plating, based on a cadaveric study (6).
Several fluoroscopic views have been described to en-
hance the ability to detect dorsal cortex screw penetra-
tion. The Skyline view and the Carpal Shoot-Through
view have been developed to increase the visibility of
the dorsal cortex. Both the Skyline and the Carpal-
Shoot-Through views place the arm in supination with
an elbow flexion of approximately 70-75 degrees and
an inclination of 15-20 degrees on the vertical plane.
Nevertheless, they differ from each other in the posi-
tion of the wrist. Namely, in the Skyline view the wrist
is placed in full palmar flexion position, whereas in the
Carpal-Shoot-Through view is placed in full dorsal
flexion position (7, 8).

Case Report

A 58-year-old woman was admitted to our De-
partment with a sudden inability to extend the second
finger of her left hand (Fig. 1). No recent trauma was
reported. One year earlier she suffered a displaced frac-
ture of the distal radius - 23 C2 according to the AO/
OTA classification. Internal fixation by volar plate
was performed, using the flexor carpi radialis-radial
artery interval (Henry’s approach). The right position-
ing of the plate, the screws length, as well as the res-
toration of the volar tilt were intraoperatively assessed

Figure 1. Patient inability to extend the second finger of the
left hand

by fluoroscopic images. The 4-week x-ray follow-up
showed early signs of fracture healing. However, the
screws seemed overlong with respect to the dorsal
cortical surface in the lateral view (Fig. 2). No exten-
sor tendons functional deficit was found. 12 months
later, the patient came back with a complete functional
deficit of the index finger extension. Yet, the metacar-
po-phalangeal (MCF) and proximal inter-phalangeal
(PIP) joint examination proved no stiffness, and the
full passive extension was noticed. The Ultrasound
Examination suggested an incomplete rupture of the
extensor tendon mechanism of the index finger, con-
firmed by the MRI examination. A second surgery was
recommended, consisting in the plate removal and re-
construction of the extensor tendon mechanism, with
end-to-end suture or tendon graft in case of a massive
tendon defect. The patient rejected the surgery. How-
ever, she came back 6 weeks later due to the unaccep-
table disability and with the result of a chronic lesion.
In agreement with the patient it was decided to pro-
ceed to the surgical treatment. It was decided to per-
form a combined dorsal and volar approach, in order to
remove the plate and repair the extensor tendon injury.
Starting from the dorsal approach, we confirmed the
complete rupture of the extensor tendon mechanism of
the second finger, the incomplete rupture of the exten-
sor tendon mechanism of the fourth and fifth fingers,
and the presence of a widespread tenosynovitis involv-
ing the whole extensor tendons apparatus and the reti-
naculum. The dorsal prominence of the screws was also
confirmed. The index finger extensor tendon showed a
severe retraction with a 4-centimeter gap, which did
not allow its end-to-end suture. A tendon graft using
the Palmaris Longus was not taken into consideration
due to its congenital absence in our patient. There-
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Figure 2. Intra-operative and 4-week follow-up x-ray
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fore, it was decided to use a strip harvested from the
FCR using the volar surgical approach performed to
remove the plate. The graft was used to fill the index
finger tendon gap, obtaining a good flexion-extension
balance (Fig. 3). The end-to-end suture for the fourth
and fifth extensor tendon mechanism was performed.
The latter was reinforced by the tenodesis between the
Extensor Digiti Minimi and the branch for the fifth
finger of the Extensor Digitorum Communis. The
tendon sutures were protected by a short hand-wrist
splint for 4 weeks. At the splint removal, the patient
was discharged to the Rehabilitation Unit to start a
targeted rehabilitation program. No post-operative
complications occurred. At the 2-month follow-up, a
complete recovery of the flexion-extension movements

of all the fingers of the left hand was obtained (Fig. 4).

Discussion

Tendon rupture following dorsal plating of distal

radius fractures is a well-documented complication.

Figure 3. FCR tendon graft used to fill the index finger exten-
sor tendon gap

Figure 4. Clinical outcome at the 2-month follow-up

Surgeons have more recently adopted volar plating to
minimize the tendon issues usually seen with dorsal
plating. Although, a number of extensor tendon inju-
ries are still noted. Al-Rashid M. et al. (2006) pub-
lished a series which reported a 4.4% to 8.6% inci-
dence of extensor tendon rupture following volar plat-
ing (9). There is no consensus regarding the optimal
technique to manage tendon injuries following volar
plating of the distal radius. Tendon transfers appear to
be a reliable option, as they were commonly described
to treat both flexor and extensor ruptures. Namely, the
Extensor Indicis Proprius (EIP) to EPL tendon trans-
fer is a good and reproducible option. Lemmen et al.
demonstrated that the EIP has an appropriate caliber,
expendable to treat EPL lesions (10). In addition to
tendon transfers, primary repairs, interphalangeal ar-
throdeses, and tendon graftings were all techniques
used to manage these kind of complications. Palmaris
Longus tendon interpositional reconstruction is most
frequently used to overcome the tendon defects in 4-5
Verdan’s extensor zones. In patients with a skin and
tendon defect, composite venous flaps and Palmaris
Longus tendon reconstruction could be an alterna-
tive procedure to fix the gap formation in zones 4
and 5. Another feasible option, described for zones 4
and 5, is the tendon allograft from a cadaveric donor
(11). Where applicable, an easier valuable solution to
overcome an extensor tendon defect in these zones, is
to suture the distal end of the defective tendon to a
neighbouring tendon in a side-to-side fashion, in or-
der to obtain motor strength from the neighbouring
intact tendon. It is also reported by Al-Qattan MM a
two-stage reconstruction using a silicone rod for sig-
nificant tissue defects with a massive tendon gap. This
technique prescribes the application of a tendon rod to
the extensor tendon gap. Secondary to that procedure,
the gap area is later reconstructed using a tendon graft
that can be harvested from any donor area, and the
silicone rod is removed with two small incisions at the
distal and proximal area of the gap. After the rod is
removed, the tendon graft is inserted in its place (12).
As far as our patient is concerned, the end-to-end su-
ture was not applicable for the treatment of the index
finger injury, due to a chronic lesion, which led to a
relevant tendon gap. It was feasible only for the fourth
and fifth fingers. The fifth extensor tendon suture was
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ensured with the tenodesis between the Extensor Dig-
iti Minimi and the branch for the fifth finger of the
Extensor Digitorum Communis, to enhance the motor
strength. The Palmaris Longus tendon graft was not
possible due to its absence. The allograft from a cadav-
eric donor was refused from our patient, so it was not
considered. For this reason, as valid alternative, it was
decided to harvest a 2-free-end graft from the FCR for
filling the gap . FCR arises from the medial epicondyle
of the humerus along with the other flexor muscles of
the forearm. It runs on the radial side of the forearm
and finally attaches mainly to the base of the second
metacarpal bone and also to the third metacarpal bone
by a small slip (13). Its tendon is described in litera-
ture as one of the most used grafts for hand and wrist
tendon reconstruction. It may be used to stabilize the
base of the first metacarpal bone in trapeziectomy, to
reconstruct the scapholunate and lunotriquetral inter-
osseous ligaments in advanced Kien-bock’s disease, to
reconstruct the scapho-lunate ligament linkage in the
Brunelli’s Technique (14, 15).

In conclusion, even though the 2-free-end FCR
tendon graft is not commonly reported for the re-
construction of extensor tendon defects, we assume
it deserves to be considered as an adequate technique
whenever the neighbouring tendons are critically com-
promised and the Palmaris Longus transfer is not ap-

plicable.
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