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Reconstruction of flexor pollicis longus tendon with palmaris longus
interposition graft: results in 14 patients
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The flexor pollicis longus tendon is prone to attritive
rupture and retraction. Direct repair is often not
possible. Interposition grafting is a treatment option
to restore tendon continuity, although the surgical
technique and postoperative results have not been
well defined. We report our experience with this
procedure. 14 patients were prospectively followed for
a minimum of 10 months after surgery. There was one
postoperative failure of the tendon reconstruction.
Postoperative strength was comparable to the con-
tralateral side, but thumb range of motion was
significantly reduced. In general, patients reported
excellent postoperative hand function. This procedure
seems a viable treatment option with lower donor site
morbidity than tendon transfer surgery.
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INTRODUCTION

Atraumatic rupture of the flexor pollicis longus
(FPL) tendon is rare. Formerly it was a typical
condition for patients with rheumatoid arthritis,
known as a Mannerfelt lesion (7). Osteophytes on the
scaphoid can erode through the volar wrist capsule
and cause fraying of the FPL-tendon. Advances in
medical therapy have made this presentation rare
(2,3). The increased popularity of volar plate and

The authors declare they have no conflict of interest.

screw osteosynthesis to treat distal radius fractures
since 2000° has been associated with a flare-up
of FPL-tendon ruptures (45,6,7). Plate positioning
superficial or distal to the watershed line increases
the risk of flexor tendon wear over the distal edge of
the plate (8,9).

Primary repair of chronic FPL tendon ruptures
is difficult due to tendon abrasion and muscle
retraction. Surgical treatment options are transfer
of the flexor digitorum superficialis (FDS) tendon
of the middle or ring finger to the thumb (10),
tendon reconstruction with an interposition graft
(11,12,13), tendon advancement (74) or fusion of the
interphalangeal joint (15,16). Preferred management
has not been determined yet as only few reports
present the outcome of their surgical treatment in
detail (4,6,12,17,18).

The purpose of the present study was to evaluate
the outcome of all reconstructions of the FPL tendon
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with a free palmaris longus (PL) interposition
tendon graft performed in our institution.

MATERIALS AND METHOD

14 patients (seven female, seven male) who had
a degenerative or attritive rupture of the FPL tendon
underwent tendon reconstruction with a palmaris
longus interposition graft in our institution. The
left thumb was involved in six patients and the
right in eight. In all patients the FPL tendon was
not amenable for direct repair. Tendon rupture
was caused by friction against a volar distal radius
plate (nine patients), a prominent screw head
(one patient), K-wires (one patient) and attrition
against carpal osteophytes (two patients). We also
included one patient who had a two-stage flexor
tendon reconstruction with temporary placement
of a silicone tendon rod after failed primary tendon
repair.

Surgeries were performed between March 2012
and March 2020. Mean patient age at the time of
tendon reconstruction was 64 years (range 32-79).
Meaninterval between tendon reconstruction surgery
and study assessment was 40 months (Range 10-65).
There were no patients with prodromal symptoms of
tendon rupture. The interval between loss of active
thumb flexion and surgical repair averaged 2,4
months (range 0,4-9,1). All patients underwent FPL
tendon reconstruction with a PL tendon interposition
autograft using the surgical technique described by
Berger et al. (13) (Fig 1). Postoperatively a dorsal
blocking splint was applied, immobilizing the wrist
and thumb in moderate flexion. Immediate active
flexion — extension exercises of the thumb were
allowed under supervision of a hand therapist with
protective bracing and avoidance of resisted thumb
flexion for 6 weeks. Labor and sports activities were
allowed at 3 months postoperatively.

A single surgeon (JD) performed all surgeries.
Another physician (TP) assessed the patients for this
study. The involved extremity was examined and the
contralateral limb was used as a control. All motions
were actively performed. Flexion and extension
of the interphalangeal (IP) joint of the thumb and
opening of the first webspace were measured with a
manual goniometer. Thumb opposition was scored
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Figure 1. — The flexor pollicis longus tendon is torn over the
distal edge of a distal radius plate and held in continuity by
thick fibrous tissue resembling a pseudo-tendon.

as described by Kapandji. Thumb retropulsion was
measured as the distance in centimeters from a flat
surface to the thumb pulp with the palm placed flat
on the surface and the thumb actively elevated to
maximum retropulsion. Thumb pinch strength and
grip strength were assessed with a pinch gauge
and a dynamometer respectively (Jamar, Patterson
Medical, Warrenville, IL, USA). Pain at the
operated hand was scored with the Visual Analogue
Scale. Functional outcome was measured with
the Disabilities of the Arm, Shoulder, and Hand
questionnaire (JQDASH, Dutch version). The paired
Student’s t-test was used to evaluate if the results
of the operated and the contralateral side were
significantly different. The study was approved by
the institutional ethical review committee (reference
number: B3712020000019).

RESULTS

The results of our patients are shown in Table
I. Active flexion of the interphalangeal joint and
opposition were significantly diminished in the
operated thumbs comparedtothenormal contralateral
side. The other measurements were comparable
between the operated and non-operated thumb. One
patient experienced failure of the reconstruction at 6
weeks after surgery. No reoperation was performed.
No patient had developed complex regional pain
syndrome or other complications at final follow-up.
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Table I. — Postoperative results. Mean (range)
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DASH 9 (1-28)
VAS pain 1 (0-5)
Operated side Contralateral side Significance (P-score)
IP flexion (°) 49 (15-80) 75 (60-100) 0,0005
IP extension deficit (°) 4 (0-30) 0 0.3559
Thumb opposition (Kapandji) 8 (5-10) 10 (9-10) 0,0046
Thumb retropulsion (cm) 3,2 (0-5) 3,8 (1,5-5) 0.1106
First webspace opening (°) 68 (40-100) 76 (45-100) 0,0781
Key pinch (kg) 8(5,5-20) 9,4 (5,5-25) 0,0739
Power grip (kg) 34 (20-54) 36 (24-60) 0,0597
DISCUSSION reconstruction of posttraumatic FPL ruptures, post-

Flexor tendon irritation by volar plate and screw
osteosynthesis of the distal radius is currently the
most common cause of rupture of the flexor pollicis
longus tendon. Hardware placement prominent to
the watershed line should be avoided because it is
directly correlated with an increased risk of tendon
rupture (8,9). Of all the flexor tendons the FPL tendon
is most prone to fraying, followed by the flexor
digitorum profundus tendon to the index finger
(19). Tendon ruptures after wrist plating may not be
amenable for primary repair because of attritional
changes in the tendon tissue. A free tendon graft can
be interposed to bridge the defect. The PL is usually
of suitable length and diameter and conveniently
near. Other tendons that can be used are plantaris
and extensor indicis proprius. To be successful,
the FPL muscle must still be functional. Excessive
shortening is an inherent risk because there are no
restraints to proximal retraction. Normal excursion
of the FPL tendon is 5.5-6 cm (70). According to
Matev, only 1.0 to 1.5 cm of remaining passive
stretch is needed to achieve a satisfactory result
(20). In our series remaining passive stretch of the
FPL muscle was 2-4 cm, resulting in a mean active
flexion of the IP-joint of 49°.

An alternative technique is to transfer the flexor
superficialis tendon of the 4th finger to the distal
stump of the FPL tendon. Potential morbidity at the
donor finger and the need for cortical reorganization
are inherent drawbacks of this treatment. In a series
of 23 patients where this technique was used for

operative mobility of the IP joint averaged 53.5°
@21).

Although active IP-joint flexion and thumb
opposition did not normalize after surgery, patients
reported excellent functional results. The mean
DASH score in our study population is comparable
with the mean DASH score of 13 points that
is found in the normal population (23,24). The
primary function of the FPL tendon is to position
and to stabilize the thumb for tip-to-tip pinch and
fingernail pickup (22). This function requires 20°
to 30° of IP joint flexion and can be expected after
PL tendon interposition. In our series, grip and key
pinch strength were unaffected. The can probably
be explained by the higher contribution of the
adductor pollicis muscle to thumb flexion power
than the FPL.

Although we presented the largest patient group
to date, we consider the relatively small number of
patients a shortcoming of this study.

The preferred surgical treatment for degenerative
FPL tendon rupture has not been determined yet.
FPL reconstruction with PL autograft rehabilitates
the function of the original FPL muscle belly and
does not carry the risk to compromise the function
of a neighboring finger like in tendon transfer
procedures. Our results demonstrate that tendon
reconstruction does not restore normal active thumb
motion, but it can provide excellent functional
recovery of hand function.
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CONCLUSION

Reconstruction of a degenerative FPL tendon

rupture with a PL tendon interposition graft is a
reliable treatment option with lower donor site
morbidity than tendon transfer surgery. Thumb
range of motion cannot be completely restored
with this surgery, but complete recovery of strength
and excellent postoperative hand function can be
expected.
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