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Wide-awake Surgery for Congenital Thumb Flexion

Anomaly in a Child
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Summary: We report a rare case of absent thumb IP joint flexion in bilateral
thumbs due to anomalous tendon slips of the flexor pollicis longus. Cutting the
anomalous insertions failed to improve active flexion of the IP joints. Successful
treatment was achieved by evaluating the musculotendinous units of the origi-

nal flexor pollicis longus and the anomalous flexor pollicis longus tendon dur-
ing a wide-awake surgery. (Plast Reconstr Surg Glob Open 2021;9:e3504; doi: 10.1097/
GOX.0000000000003504; Published online 8 April 2021.)

tendon slip of the flexor pollicis longus (FPL) is

rare and the treatment is difficult, because the FPL
musculotendinous unit may be hypoplastic and accompa-
nied by other abnormalities. In particular, operations con-
ducted under general anesthesia cannot reveal whether
procedures have been sufficient because the surgeon can
confirm active mobility of the thumb only after the patient
awakens from anesthesia.

Wide-awake surgery is useful for tendon reconstruction
because the surgeons can observe muscle-tendon excur-
sion and active mobility of the fingers during and after the
procedure.'” We have previously reported that the volun-
tary active contraction distance of musculotendinous units
can be determined only during wide-awake surgery. Active
contraction distance of musculotendinous units is a useful
index to evaluate the function of the musculotendinous
unit.* We report a rare case of absent thumb IP joint flexion
in bilateral thumbs due to anomalous tendon slips of the
FPL, in which treatment was successful using this evaluation
of musculotendinous units during wide-awake surgery.

Absent thumb IP joint flexion due to an anomalous

CASE REPORT
A 10-year-old boy complained of inability to flex the
interphalangeal (IP) joints of both thumbs. No finger
creases were observed on either palmar or dorsal sides of
the IP joint, and no active motion was present. (See Video
1 [online], which displays a 0- to 60-degree passive range
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of motion of the bilateral thumbs at the IP joint with no
active flexion.)

No other complicating anomalies were identified, and
there was no family history of congenital anomalies. The
passive range of motion of both thumbs at the IP joint
was 0-60degrees with no active flexion. The metacarpo-
phalangeal and carpometacarpal joints appeared normal.
X-rays of the thumbs were normal. Three-dimensional
computed tomography and magnetic resonance imaging
showed the presence of a thin FPL tendon. Because the
patient had hoped to undergo treatment under local anes-
thesia, we performed a wide-awake surgery, with subcuta-
neous infiltration of 20ml lidocaine (1%) with 10 pg/ml
of epinephrine. Exploration of the right thumb revealed
a thin FPL tendon at the level of the proximal phalanx,
and the FPL muscle-tendon is divided into 2 at the level
of the forearm. One tendon following the normal course
and appearing hypoplastic seemed to be the original FPL
tendon; the other inserted into the thenar muscle and
seemed to represent an anomalous FPL tendon (Fig. 1A).
When we asked the patient to the flex the IP joint, the FPL
muscle was contracting, but the force to flex the IP joint
was not being transmitted because it was interfered by
the anomalous insertion. On the other hand, the IP joint
could be flexed when the FPL tendon was distracted prox-
imally. The anomalous insertion was then cut (Fig. 1B),
and although active flexion range of the IP joint improved
slightly, it still remained limited. We thought the hypo-
plastic original FPL muscle-tendon was weak. To evalu-
ate muscular strength during the wide-awake surgery, we
measured the active voluntary distance and passive distrac-
tion distance from the original FPL and anomalous FPL
muscle-tendons. Active contraction distance of the hypo-
plastic original FPL muscle-tendon was 12 mm, compared
with 22mm for the anomalous FPL muscle-tendon. (See
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Fig. 1. Intraoperative view of the patient’s right hand. A, The original FPL tendon is following the normal course but is hypoplastic. The
anomalous FPL tendon is attached to the thenar muscle. B, When the anomalous FPL tendon insertion is cut, the original FPL and the

anomalous FPL are seen to have the same muscle origins.

Video 2 [online], which displays that when the patient is
asked to flex the thumb with maximum power, the vol-
untary muscle-tendon contraction to the proximal side
is observed. The active contraction distance is measured
from the resting position to the maximum proximal point.
Active contraction distance of the hypoplastic original FPL
muscle-tendon was 12mm.) (See Video 3 [online], which
displays that active contraction distance of the anomalous
FPL muscle-tendon was 22 mm.)

Active contraction distance of the anomalous FPL
muscle-tendon was greater than that on the original FPL
muscle-tendon. End-toside suturing of the anomalous
FPL tendon slip to the original FPL tendon was thus per-
formed to maintain the dynamic strength and power of the
tendon, without reducing its output power as the source
(Fig. 2). Active flexion range of the IP joint improved with-
out flexion lag after end-to-side suturing. Postoperatively,
early active motion exercises were performed to prevent
tendinous adhesions. Based on the wishes of the patient,
similar surgery was performed on the left hand. One year
later, improvements in pinch strength (Rt. 2.6kg, Lt.
2.4kg) and active flexion range of the IP joint (Rt. Ext
Odegree/flex 40degree, Lt. Ext Odegree/flex 40 degree)
had been maintained. (See Video 4 [online], which dis-
plays active range of motion of the right thumb at 1 year
after surgery.) This case report was approved by the insti-
tutional review board committee of Toyama University,
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and informed consent was obtained from the patient and
from his parents. The parents agreed to the publication of
this surgical case report.

DISCUSSION

Several types of congenital FPL abnormality have
been reported. Nakamura et al reviewed the literature
on congenital abnormalities of FPL (Table 1). They
showed that these abnormalities can be divided into 5
different groups” (1) conjunction with radial deficiency;
(2) conjunction with hypoplasia of the thumb; (3) con-
junction with absence of the median innervated intrinsic
muscles; (4) conjunction with absence of the flexor pol-
licis brevis; or (5) simple abnormalities of the FPL alone.
Abnormalities of the FPL can be further divided into 4
subgroups: (i) absence; (ii) abnormal connection; (iii)
anomalous insertion, or (iv) abnormal course. Our case fit
into group 5—simple FPL abnormalities showing anoma-
lous insertion.

There were similar reports of congenitally absent
thumb IP joint flexion in the thumbs due to anomalous
tendon slips of the FPL."” The methods for such opera-
tion remain controversial. One report suggested that
only cutting the anomalous insertion improves flexion
of the thumb,” whereas another reported that tendon
transfer might be needed because thumb flexion distur-
bance recurred 19 years after cutting only the anomalous
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Fig. 2. Surgical schema. After cutting the anomalous FPL tendon
insertion (the dashed line), end-to-side suturing (arrow) of the
anomalous FPL tendon slip to the original FPL tendon was per-
formed to maintain the dynamic strength and power of the tendon,
without reducing its output power as the source.

Table 1. The Classifications of FPL Anomalies

Five groups

1. Conjunction with radial deficiency

2. Conjunction with hypoplasia of the thumb

3. Conjunction with absence of the median innervated

intrinsic muscles

4. Conjunction with absence of the flexor pollicis brevis

5. Simple abnormalities of the flexor pollicis longus alone
Four subgroups

i. Absence

ii. Abnormal connection

iii. Anomalous insertion

iv. Abnormal course

insertion.” This is because the function of the FPL muscle
is unknown. We, therefore, tried to assess the function
of the FPL muscle during the wide-awake surgery. We
referred to the active contraction distance of the FPL and
active range of motion of the thumb. We have previously
reported that if the active contraction distance of the FPL

is >15mm, the muscle should be considered available
for motoring.'” Accordingly, we judged the original FPL
muscle as weak, and performed end-to-side suturing of
the anomalous FPL tendon slip to the original FPL ten-
don. Iwase et al reported successful results using the same
procedures, but performed under general anesthesia.'' In
addition, in this wide-awake surgery case, the immediate
results favored patient satisfaction and postoperative com-
pliance. Wide-awake surgery may allow clarification of the
pathophysiology as well as proving clinically useful.

There are no previous reports of wide-awake surgeries
in children. In this case, the patient understood and was
interested in surgery, and enjoyed the 100-minute surgery
without oral medication, but not all children can tolerate
local anesthesia surgery. This indication needs to be con-
sidered carefully.
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