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ABSTRACT

Background: Obtaining good functional outcome after
flexor tendon repair in zone 11 in the hand has always become
a challenge due to being crowded by the FDP and the two
slips of the FDS within a tight fibrossoeus tunnel. This
increases the possibility of postoperative adhesions. So,
methods of primary flexor tendon repair are continuously
being modified till now.

Methods: This study was conducted on 24 patients (30
digits) with primary tendon grafting was done using palmaris
tendon. Tendon graft interposition was done for FDP and FPL
tendons distally, in zone | and proximally, in zone 111 and
zone 'V (respectively) bypassing zone II. FDS cut ends were
repaired in situ in zone 1. Modified Kleinert technique was
chosen for rehabilitation and Adjusted Strickland system for
evaluation of total active movement. Follow-up of range of
motion was extended for up to six months.

Results: Results described recovery of motion in 93.3%
of cases. Excellent to good results occurred in 66.6% at 12
weeks postoperatively and increased up to 70% at 6 months
postoperatively. Complications incidence was 19.2% in the
form of tendon rupture (6.7%) and superficial wound infection
(12.5%).

Conclusions: Results of this study revealed that primary
flexor tendon grafting could be a competitive approach for
flexor tendon injuriesin zone 1.

Clinical Question/Level of Evidence: Therapeutic, II.

Keywords: Flexor tendons — Primary repair — Zone Il —
Tendon grafting.

INTRODUCTION

Flexor tendon injuries are achallenging problem
for hand surgeons due to three main reasons. Firstly,
they cannot heal without surgical treatment. Sec-
ondly, postoperative management needs to be care-
fully planned. As early mobilization has been
shown to be essential to prevent adhesions and
improve gliding but this carries the risk of early
tendon rupture. Lastly, due to its unique anatomy,
surgeons need to plan to prevent the increased
bulkiness of the tendon after repair which is not
always possible as this may affect the functional
outcome of the repair [1].
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Previously, delayed tendon grafting was the
policy in zone Il injuries (no man's land). In the
last 50 years, reversal of this policy started and
recognition that results after primary, or delayed
primary repair (within afew days of tendon injury)
arelikely to be better than delayed tendon grafting
[2].

The goals of surgical treatment of alacerated
intra-synovial flexor tendon have remained con-
stant; accurate coaptation of the tendon ends that
encourages tendon gliding, inhibits the formation
of peri-tendinous adhesions, allows for primary
healing of the repair site, and finally restores normal
range of motion to the finger [3,4].

The management of zone |1 flexor tendon inju-
riesis a highly debatable topic. This zone has a
fibro-osseous digital canal where the tendons of
Flexor Digitorum Superficialis (FDS) and Flexor
Digitorum Profundus (FDP) interweave in a com-
plex manner. The multiple pulleys increase its
complexity because minimal swelling of the epiten-
on can impair free gliding of the tendon [4].

Tendon grafts have been used to achieve a
functional result, usually in the face of a biologi-
cally unfavorable zone Il injury with crushing or
scarring. The concept of tendon graft isto traverse
through the zone of injury with arelatively normal
tendon surface, minimizing adhesion formation
and transferring the site of repairs from biologically
unfavorable zone for gliding to more favorable
ones [6].

In this preliminary study, we proposed a new
method of management of flexor tendon injuries
in zone Il by using primary tendon grafting. This
was assumed to enhance healing and decrease
adhesions through bypassing the complex anatomy
of zone Il.
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PATIENTSAND METHODS

Ethics:

Ethics approval was obtained from the Institu-
tional Review Board (IRB). Informed consents
were obtained from all patients after explanation
of the whole procedure and possible complications.

Patient selection:

This prospective study was conducted in Plastic
and Reconstructive Surgery Unit, Zagazig Univer-
sity Hospitals from January, 2015 to December
2015; 24 patients (30 digits) with acute flexor
tendon injuries in zone Il were enrolled in this
study and underwent flexor tendon repair using
primary flexor tendon grafting.

Inclusion criteriawere; (1) Age above 15 years
old, (2) Acute injury of FDP and FDS tendons in
zone Il and (3) Interference was done within the
1st 48 hours of injury. Exclusion criteriawere; (1)
age <15 years old, (2) Fingers with fractures, (3)
Fingers with neurovascular injuries and (4) Patients
with joint disorders e.g. rheumatoid arthritis.

All patients were initially seen at the emergency
room; detailed history, general and local examina-
tion for the injured hand and assessment for the
availability of donor tendons were carried out.
Routine basic investigations were done and surgical
chemoprophylaxis was done using one gram of
Cefotaxime sodium IV one hour preoperatively.-

Surgical technique:

All operations were done in the ED (Emergency
Department) and using a 4X magnifying loupe.
After application of a pneumatic tourniquet, prep-
ping and draping, wound extension was made
through either the mid-lateral (Bunnell) incision
or zigzag (Bruner) incision (Photo 1).

Photo (1): Intraoperative photo showing; repair of FDP of
little finger in Zone | with injury of both FDP and
FDS in Zone Il and loss of the normal fingers
cascade before intervention.

Debridement and irrigation and then wound
exploration were done. Retrieval of both distal and
proximal stumps of the cut ends of the tendons
was done in the usual way. Once delivered into
the wound they were secured by passing a 25-
gauge needle into their core. Suturing the cut ends
of the FDStendon in situ (zone I1) using 4-stranded
modified Kessler repair or transverse mattress
sutures if the injury was near the insertion (as the
tendon becomes flat). For FDP and FPL tendons,
trimming of the lacerated or crushed ends yielded
shortening and transfer of the repair zone to zone
| distally and zone Il (in case of FDP) and zone
V (in case of FPL) proximally.

At this point, the wound was covered with a
moist dressing till harvesting of the graft was done.
Palmaris longus tendon was obtained in all patients
Photo (2).

Photo (2): Intraoperative photo demonstrating dissection and
harvesting of palmaris longus tendon.

Repair was started by suturing one end of the
graft to the distal stump of FDP tendon using 4-
stranded modified Kessler repair at zone | Photo
(3). Then we anchored the tendon graft to apediatric
Nelaton catheter, of size 10 F, to aid in gaining
passage of the graft through the flexor sheath. The
catheter was pushed from distal to proximal through
the sheath and Camper's chiasma Photo (4). Then,
the proximal end of the injured tendon was sutured
to the graft using 4-stranded modified Kessler

repair.

The appropriate length and tension of the graft
was achieved using the normal hand cascade as a
guide Photo (5). Gliding of the FDS and the tendon
graft within the flexor sheath and pulleys was
carefully tested throughout the range of motion.
A simple running peripheral epitenon suture was
added using 6/0 Prolene. Skin closure was done
using ssimpleinterrupted 4-0 Prolene or Silk sutures.

Postoperative splinting:
An immediate dorsal blocking splint that ex-
tends beyond the fingertips was applied while the
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patient was still under anesthesia Photo (6). This
was designed to maintain wrist flexion in 40 degrees
and Metacarpo-Phalangeal Joint (MCPJ) flexion
in 50 degrees with Inter-Phalangeal Joints (1PJ) in
neutral position. The elastic band is detached at
night and the fingers are strapped into extension
within the splint to minimize the risk of flexion
contractures of the fingers. In case of severance
of FPL, adorsal thumb-slab was applied with the
wrist also in 40 degrees of flexion.

Photo (3): Intraoperative photos demonstrate distal repair of
tendon graft in zone I.

Photo (4): Intraoperative photo demonstrating usage of catheter
to aid the passage of the tendon graft through the
flexor sheath.

Photo (5): After completion of the procedure and restoration
of the normal hand cascade.
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Photo (6): Static splint used immediately postoperatively.

Photo (7)

Photo (8)

Photos (7,8): Functional recovery after 6 months of postoper-
ative physio-therapy with good finger flexion

Postoperative rehabilitation program:

Modified Kleinert rehabilitation protocol was
used as follow [7]:

1- During the first 3 weeks postoperatively, the
wrist was maintained in a thermoplastic splint.



