Innovative trends in flexor tendon repair using the first annular pulley as

a graft for pulley reconstruction
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Flexor tendon laceration in zone Il remains a difficult problem
for the hand surgeon. Pulley reconstruction is essential for the
accurate gliding mechanism of the repaired tendon. We pre-
sent new options for the reconstruction of the A2 pulley using
the A1 pulley as a graft. The A1 pulley can be dissected at the
volar plate of the metacarpophalangeal joint, oblaining one or
two segments approximately 5 mm long to be used as a graft.
There are different techniques for harvesting the pulley graft,
such as the tubular, open, slide, and strip technigues.
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Much of the current hicerature regarding flexor tendon
injury has centered around repair techniques [1,2%°-5°]
and  postoperative management [6*2.7**.8 . Although
these have aided i the management of rendon injury
acurely, one area that has not reeeived much attention 1s
tendon

management  of  chronic  lexor mnjuries

0% 1203 14155 16,17, 18 14],

Chronic flexor tendon  ruprure/lacerationfadhesion in
Zone Il have proven to be a formidable challenge for
hand surgeons because of the necessity to reconstrict
the lacerated or adherent flexor tendons and the pulley
svstem simultancously.

Daoyle and Blvthe [20] showed that the A2 and A4 pul-
levs are essential and necessary for complete excursion
of the profundus flexor tendon in the digies. Bunnell [1]:
Klcinert and Bennet [11], Wray and Weceks [19], Bader o
al. 19], and Lister [12], among several others, use ditfer-
ent technigues and materials to reconstruet the A2 and
A4 pulleys; however, each one of these techniques has
shown advantages and disadvantages.

Ohara [16] demonstrated by anatomic studies that is pos-
sible to obtain a tubular segment of the undamaged Al
pulley. Thus, it can be usedaas a pulley graft wo provide
repair of another damaged pulley (A2 or Ad).

T'he purpose of this article is to present the surgieal
technique and to vernfy the feasibility of using un Al
pulley graft for treatrment of chronic flexor endon le-
sions in the Zone 1l of the hand with destruction of the
pulley system.

Technique

The Al pulley is a 20-mm Abrous tunnel structure thar
maintains the flexor endon in contact with the underly-
ing skeletal architecture. Tt can be carefully dissected at
the volar plate of the meracarpophalangeal joint, obrain-
ing one or two scgments of approximately 5 mm long
that can then be used as a graft.

I'he reconstruction of the A2 and A4 pullevs using Al pul-
ey as a donor graft can be done by four different mech-
ods—tubular, open, slide, and strip. They can be positioned

and sutured to the remaining soft tissue at the desired place
to reconstruct the A2 pulleyv, A4 pulley, or both.



Fig. 2. Tubular graft type. A, Dissection from the volar plate and detachment as a
tubular segment (arrow). B, The dissected area fram the volar plate is indicated
by the arrows (tubular graft).
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Fig. 3. Open grafl type.

I'he clinical status of the damaged exor tendons (intact
but adherent. profundus  andfor superticialis  rupture,
absent) and pulley svstem (imtact but adherene, paraally de-
stroved, absent) determines which model should be used.
When the A1 pulley of the finger to be repaired is also dam-
aged, 1t is possible o obrain it from the adjacent, undam-
aged finger using the same rechniques. "The greatest advan-
tage of this technique is that both procedures (tendon and
pulley svstem reconstruction) can be done at the same nme.

Tubular graft

In the chronic ruptured flexor tendon lesion with A2 or
A4 pulley destruction, when the Al pulley s preserved,
one or two S-mm-long tubular segments can be obtained.
T'hen it is positioned and fixed to the remaining soft tis-
sue bed ot the damaged A2 or Ad pulley. Afrer thae, the
profundus tlexor tendon or a tendon graft is passed
through the inner pare of the new pulley syseem and re-
paired (Figs. 1 and 2).

Open graft

When the flexor tendon is not ruptured, a graft from che
Al pulley can be obrained by dividing it longitudinally
and harvesting. "Then the graft is placed in the desired
A2 or A4 position, sutured back to recover s tubular
structure, and fixed to the remaining soft tissue bed of
the damaged pulley svstem (Figs. 3 and ).

Slide graft

When tibrous adhesions of an undamaged or repaired
flexor tendon limit tendon excursion and hence active
motion and the A2 or A4 pulley is damaged, a primary
tenolysis is performed first then, o tubular graft of the
Al pulley is dissected and detached. sliding it to the de-
stred locadon. Again, it s sutured to the remaining soft
tissue of damaged pulleys (17g. 5).



8 Hand and wrist

Fig. 4. Open graft type. A, A1 pulley graft is incised longitudinally to be har-
vested, B, Inferior view of the inner part of the open graft type. C, Al the desired
AZ or A4 place. the grafl covers the llexor lendaon and 15 sutured back, recover-
ing its tubular format. The graft is then turned around to keep the dissected
planeg in contact with the bone surface

Fig. 6. A, Strip grafl type. B, The upper part of &1 pulley (dotted hnes) can be
used as a stnp graft
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Table 1
Title
Result at 4-6 mo
Patient Age Sex Digit Surgical Procedure tfingertip-palm distance)
1 HO 23 F Inclex FOS/FDP tenclysis, two slide grafts to A2VAr 1.5cm
2 MO 37 F Srnall FOP tenarraphy, tubular graft to A4 3.0cm
3 MAN 29 F Indix Tendon graft o FDP, tubular grafl to AZ 2.0 cm
4 ANV 42 F Index/middle FIOP Tenorraphy. two tubular grafts to AR Ar 3.0 CM index 2.5 cm middle
5 ACM 41 Yl Ring FDS/FDP tenolysis, open graft to A4 Contact
6 WS 27 F Inclen Tendon graft to FDP. lwo apen grafts ifrom the middle) to A2/Ar of the index 4.0 cm
7 ENF 35 M Middle FDP tenorraphy, strip graft to A4 2.5¢cm
8 EHA 08 1 Indlex Tendon grafl ta FDP, two sirip grafts to A2/A4 5.0 cm
Strip graft It has been the authors’ experience that when one

When the floor of the A2 or A4 pulley is presenved, a
strip of 5 mm to 7 mm ot the upper pare of the Al pulley
is obrained and sutured to the remaining portion of the
damaged pulley, restoring the needed retinacular tunnel.
I'his technique is most applicable for pulley reconstruc-
tion in a pediarric hand because of technical difficulties
of obtaining a tubular gratt at this age (g, 6).

Material and methods

T'his technique has been used in cighe clinical cases
described later in this preliminary report. All pacients
were involved in the same postoperative rehabilitation
program, which consisted of 2 weeks of immobiliza-
tion followed by a dynamic Kleinert splinting pro-
oram; dactive motion was started at the fourth or fifth
week. Several variables influenced the final clinical
resule: the type of the lesion according to Boves [1]:
the elapsed time since the injury: the use of rendon
eraft; joint stiffness; and contractures. All patients are
listed in che Table 1.

Although total active motion as limited in may patients,
detive tendon excursion withont “howstringing”™ was
demonstrated 1n all cases and represented a significant
improvement over the preoperative state of no excur-
sion. Patient satisfaction was high, and no incidence of
donor site morbidity occurred.

Discussion

Reconstruction of the essential pulleys (A2 and Ad) us-
ing the technique deseribed here has proven to be a good
option in the hand surgeon armamentarinm [16.17]. Be-
cause of its versatilicy, the surgeon is able tw choose
among four different. casily aceessible graft rypes (i.c.,
tubular, open, slide, and strip graft). according to the spe-
cific damage to the flexor svstem (tendon and pullev).
Another important aspecet is that the pulley replicement
is performed by o similar tissue, nor by the palmarts
longus, superticialis tendon, or anorher material that can
lead to further adherence.

chooses the Al pulley as a graft, cither from the injured
or the adjacent, undamaged digit, he or she can feel com-
forcable that minimal functional impairment at the donor
site area will oceur. "The series presented is still small but
promising. With a longer follow-up. a berrer understand-
ing of the new technique will be possible,

Conclusions

The authors present a technique for reconstruction of
the A2 and A4 pulleys of the hand using the AT pulley as
a eraft. Four models are deseribed—rtubular, open, slide.
and strip. ‘They can be chosen according to the clinical
situation found at the time of che exploratory surgery.
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