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Abstract:
Metacarpal fractures comprise between 18-44 % of all hand fractures. Non-thumb metacarpals
account for around 88 % of all metacarpal fractures, with the fifth finger most commonly
involved. The majority of metacarpal fractures are isolated injuries, which are simple, closed, and
stable. While many metacarpal fractures do well without surgery, there is a paucity of literature
and persistent controversy to guide the treating physician on the best treatment algorithm.
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Introduction: carpometacarpal joint [2].

Non-Thumb

Hand injuries constitute a major proportion
of trauma emergencies in developing
countries on average, hand injuries
count for 14% to 30% of all treated
patients in emergency care. Tendon
lesions are in 2nd position (29%), whereas
fractures are 1st (42%) and skin lesions 3rd
of all patients treated for (Fig.1) [1].

Fig. (1): Compound fracture of the first metacarpal

with volar dislocation of second, third and fourth
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Classification of
Metacarpal Fractures : -
Metacarpal fractures can be divided
according to the site of fracture to head,
neck, shaft, and base fractures. They are
further classified according to the fracture
line into four types: transverse, oblique,
spiral, and comminuted. each type can be
intra-articular or extra-articular. They present
its characteristicdeformities that may lead
to complications if unrecognized or

improperly treated [3].

A. Metacarpal Head Fractures:

Fractures of the metacarpal heads are
relatively uncommon and usually result
from a direct blow, crush injury, or
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projectile. During an altercation, a
metacarpal head fracture may be
sustained when the patient strikes
someone or something with a closed fist.
The second metacarpal head (ray of index
finger) is most involved, and the first
metacarpal head (ray of thumb) is rarely
fractured. In some patients, rupture of the
collateral ligaments through a torsional,
valgus, or varus stress can result in
avulsion fractures at the metacarpal
head [4].
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Head fractures have been classified
into  several categories (Table.1)
Comminuted fractures occurrs most. Half
of the comminuted fractures had loss of
more than 45 degrees of flexion at the
metacarpophalangeal (MP)joint. Intra-
articular fractures of the metacarpal head
can also occur after complex dorsal MCP
dislocation [5].

Table (1): Types of Metacarpal Head Fractures

[6]

type).

= Epiphyseal (all nondisplaced salter-harris

= Ligamentous avulsions.

= Osteochondral slices.

= Three -part fractures occurring in different
planes (sagittal, coronal, axial).

= Comminuted fractures.

= Boxers fractures with extension into joint.

= fractures with substance loss

Metacarpal neck fractures (Boxer's
fractures) are common and usually involve
the ring and small metacarpals, fractures of
the fifth metacarpal neck are far more
common in people who hit solid objects
such as walls. This causes impact on the
dorsum of the metacarpal head and
comminution of the volar metacarpal neck
with dorsal apex angulation (Fig .2)[7].

Fig. (2): X ray AP view shows a boxer fracture of rt 5"
metacarpal [8].
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B. Metacarpal Shaft Fractures:

There are four types of metacarpal
shaft fractures: transverse, oblique, spiral,
and comminuted. A direct blow usually
results in a transverse, oblique, or
comminuted shaft fracture. An indirect
blow or rotational torque can result in a
spiral fracture [9].

I. Transverse Fractures:

They are usually the result of a
direct blow, and they generally angulate
dorsally because of the interosseous
muscles exerting a volar force. The
more proximal the fracture from the
metacarpo- phalangeal joint, the more
pronounced the dorsal angulation will be

(Fig.3) [4].

15189



Complication Of Non_ Thumb Metacarpal Fracture

Section A -Research paper

Fig. (3): Minimally displaced transverse fourth metacarpal fracture in the right hand of 35 years old male A,

AP, B; lateral. [10].

Ii. Spiral /Oblique Fractures:

These fractures result from torsional
force with the finger actingas long lever.
They tend to shorten rather than angulate.
The third and fourth metacarpals tend to
shorten less because of The tethering
effect of the deep transverse metacarpal
ligaments while the fifth metacarpal tends
to shorten more (Fig. 4) [6].

Fig. (4): Oblique view shows spiral fracture in the right
third metacarpal bone of 30 years old male [11].

iii. Comminuted Fractures

These fractures are usually the result of
high energy trauma and are trembly
unstable. The are frequently associated
with significant soft tissue injury and
swelling (Fig. 5) [6].
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Fig. (5): AP view shows comminuted
fracture in the left fifth metacarpal bone. [12].

C. Metacarpal Base Fractures And
Carpometcarpal Fracture-
Dislocations

Isolated intra-articular fractures of
the base of the second and third
metacarpal are rare because of the lack of
motion on these joint, these fractures are
usually the result of a fall on a flexed
wrist. Isolated Ring finger Metacarpal
fractures should raise the possibility of an
associated CMC joint injury. Intra-
articular fractures of the hamate-fifth
metacarpal joint are common and are
usually associated with proximal and
dorsal subluxation of the metacarpal. The
injury result from a longitudinal directed
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force along the fifth metacarpal resulting
in proximal and dorsal subluxation of
metacarpal base (Fig.6) [6].
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Fig (6) ; Postero -anterior and lateral radiographs (A and B) of the left carpus demonstrating dorsal
dislocations of the index, middle, ring and small carpo-metacarpal joint. The fractures of the third metacarpal

and trapezium are also visible [13].

Treatment of Metacarpal Fractures

The majority of hand fractures can
be treated non-operatively. Acceptance of
mild deformity is often preferable to
surgical treatment [9].

Closed reduction of shaft fractures
often can be obtained by downward
pressure on the dorsal apex of the fracture
and upward pressure through the flexed
MCP joint. Closed treatment for fractures
that showed no rotational malalignment
on clinical examination were treated by a
short arm cast with the wrist in 30-40
degrees of extension and added a dorsal
extension block to hold the MCP joints
flexed 80-90 degrees and  the
interphalangeal (IP) joints extended and
the cast was maintained for 4 weeks. This
position limits joint contractures and
maintains the Bones ina relaxed position
(Fig.7)[14].
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Fig . (7): short arm cast vithe wrist in 30-40 degrees
of extension [15].

Surgical management of metacarpal
fractures:

Indications for surgery include:

1. Open fractures
2. Intraarticular fractures

3. Angulation of the fracture greater
than 30 degrees

4. Rotational deformity greater than 10
degrees and gross (>5mm)
shortening of the metacarpal.

5. Irreducible or unstable fracture.
Multiple digit involvement.
If the fracture is open,or a compound
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fracture, this requires formal debridement
and irrigation, as well as appropriate
antibiotic cover, and this can be done with
reduction with or without fixation. Human
bites, including the fight bite scenario,
require intravenous antibiotics [16].

Metacarpal head fractures require
operative fixation when there is a
significant defect in the articular surface or
instability is detected on the exam.
Fractures with large articular pieces are
readily fixed with small screws, while
condylar plates are useful in injuries with
metaphyseal extension. For those fractures
that are extensively comminuted, K-wire
fixation is appropriate, as small fragments
do not provide adequate screw purchase.
However, for both options must be
immobilized fortwo weeks [14].
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Metacarpal neck fractures can be
reduced by the Jahss maneuver (flex
metacarpophalangeal  joint,  proximal
interphalangeal  joint, and  distal
interphalangeal joint, and use the curled-up
finger to push themetacarpal head back into
position) (Fig. 8) [17].

There are  several  surgical
indications for metacarpal neck fractures.
Firstly, open fractures are an absolute
indication for irrigation, debridement,
and fracture reduction. Secondly, if there
is extension of the fracture into the
metacarpal head with greater than 1 mm
of displacement or any intra- articular
fracture fragment blocking joint motion,
surgery is recommended [18].

Fig. (8); A. X ray AP view cross wires fixation of rt5 neck fractures of small metacarpals. Closed
reduction using Jahss maneuver and percutaneous crossed wires [19].

Intra-articular fractures deserve
special consideration. A step off >1lmmor
involvement of more than 25% of the
articular surface are indication for
operative fixation to align the joint and

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205

minimize the risk of subsequent
arthrosis[9].

Finally, and most commonly, the
degree of volar angulation and
displacement is wused to determine
operative Versus nonoperative
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management. If volar angulation is not
corrected, patients can have a prominent
dorsal  deformity, decreased  grip
strength, a prominent palmar metacarpal
head and pseudo clawing.

The degrees of volar angulation for each
digit that may beconsidered for surgical
fixation are:

- 15° for the index finger

- 25° for the long finger

- 35° for the ring finger

- 45° for the small finger [18].

Two different techniques for Closed
Reduction and fixation of neckmetacarpal
fractures:

A) Cross pinning
B) K. wire

Benefit of those technique are good post
-operative range of motion(97, 7%
compared to contralateral side) [19].

While the benefits of the technique of
open reduction and internal fixation by
(plate and screw) (Fig. 9) are:

A) Most biomechanically stable construct
[20].

B) Can used to treat multiple concurrent
metacarpal neck fractures [18].

C) Can be wused when significant

comminution precludes closed
reduction and percutaneous
pinning[18].

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205
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Fig .(9) ; A/P view x ray plate and screw fixation
of the it 5" metacarpal neck fracture [19].

For metacarpal shaft fractures,
simple closed reduction and
immobilization may be used to treat
stable fractures [6]. Indications for
surgery of metacarpal shaft fractures
include greater than 10° of angulation in
the index or middle finger metacarpal, or
greater than30°—40° of angulation in the
ring or small finger. In addition, open and
multiple metacarpal fractures are often
best treated surgically. Any rotational
malalignment must be corrected. May be
treated with K-wires, intra-osseous wires,
lag screws, or plates, depending on the
morphology of the fracture line. Lag
screw can provide strong fixation and
allow early reduction for long oblique
fracture but should only be used if
fractureis at least twice the width of the
metacarpal bone (Fig. 10) [20].
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Fig. (10): A; Oblique radiograph of right 4th and 5th metacarpal fractures. B; AP radiograph of 4th and 5th
metacarpal fractures following close reduction and fixation with pinning. [21].

Metacarpal base fractures can
present as both extra and intra-articular
injuries. For extra-articular base fractures,
many of them occur in the meta-
diaphyseal junction and can be
sufficiently fixated percutaneously with
K-wires to avoid devascularizing fracture
fragments, but sometimes require an open

approach with plate and screw fixation
for direct visualization in complex
fracture  types. For intra-articular
fractures, percutaneous pinning is again
the preferred treatment method for the
ring and small fingers. However, for the
index and long fingers, open reduction
with plate and screw (Fig.11) [14].

Fig. (11); A; Preoperative radiographs show base fracture of 5th metacarpals, avulsion fracture of hamate and
dislocation of 5th carpometacarpal joint. B; Reduction was achieved by closed reduction and percutaneous

fixation with k-wires [21].

Open fractures

Open fractures should be treated with
topical wound dressing and antibiotics.
Despite the controversy, health care
providers should use their best judgment

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205

regarding timely debridement  with
dust/debris removal and primary or
secondary wound closure in acute
conditions. For example, treatment of bite
injuries is best performed with formal
surgical irrigation and debridement of the
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metacarpophalangeal joint because of the
high risk of infection with local
debridement only in an emergency room.
In case of doubt, the clinician should consult
with the facilities on-call surgical service.
Extensive open fracture patterns and soft
tissue injury may require subsequent/serial
irrigation and debridement procedures,
depending on the extent of the injury.
Occasionally, second look debridement 1 to 3
dayslater may be necessary [22].

Rigid fixation of the skeleton is
required to repair overlying soft- tissues
injuries successfully. True rigidity is
achievable with plates or an external
fixator [17].

Flexor tendon injury:

Flexor tendon injuries frequently
complicate lacerations to the palmar
surface of the digit and hand and can be
subcategorized as partial lacerations,
complete lacerations, and tendon avulsion
injuries. Flexor tendon injuries can occur
secondary to a sharp object (i.e., glass
or knife), or result from blunt trauma in
strength-based  sports (i.e., football,
basketball, wrestling), where injuries are
found to occurat tendinous attachments to
the bone [23].

Zone | injuries:

It includes FDP tendon laceration
distal to the insertion of FDS tendon or
avulsion from its insertion at the base of
the proximal aspect of distal phalanx.
Avulsion injuries or “Rugger jersey finger”
are most common in young male athletes
participating in contact sports, during
forced extension with maximal
profundus contraction. The ring fingeris

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205
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most commonly involved, as it is the
longest digit when the PIP joints are
fully flexed (Sabapathy 2016) [24].

The following types of avulsion
injuries are categorized under the
Leddy classification:

Type | - FDP retracts into the palm;
requires repair within 1 week, asthe
myotendinous unit will shorten and
the tendon will weaken without
nutrition. There is a concomitant
rupture of the vincula, compromising
blood supply.

Type Il - FDP tendon avulses with a small
fragment of the distal phalanx, and
the tendon retracts to the level of PIP
joint (A3 pulley); repair can be delayed
up to 6 weeks. The long vinculum
is spared, thus preserving bloody

supply.
Type Il - large bony fragment is
avulsed with the tendon to the level

of A4 pulley and is prevented from
retracting beyond middle phalanx.

Type IV - combination of tendon avulsion
from a fragment of tendon retraction
and avulsion fracture of distal phalanx
("double avulsion™) [25].

Zone Il injuries:

It is historically associated with poor
results. Secondary to the risk of adhesion
formation, the difficulties encountered
during treatment, and lack of satisfactory
clinical outcomes, the term no man’s land
was originally used by Bunnell to
describe zone 2 tendinous injuries. Repair
of both FDP and FDS is advocated by
most, should more than 60% of cross-
sectional tendon area be disrupted [26].
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And associated with phalanges and
metacarpal ~ bone  fractures,  sever
comminuted head fractures
required external fixation  or
metacarpophalangeal fusion. angulated
metacarpal neck reduced and fixed by K-
wires or plating [27].

However, in cases of massive
injury (i.e. replantation), an FDP- only
repair is acceptable. If emergent repair is
not performed, the wound should be

Section A -Research paper
thoroughly irrigated and skin loosely
approximated, with administration of
Tetanus prophylaxis and antibiotics,
following which it is advised the patient be
placed in a dorsal splint. Repair can
generally be completed up to 3 weeks
following injury, however, delay in
treatment beyond 3 weeks is associated
with less satisfactory outcomes
(Fig.12)[5].

Fig. (12); Zone-11 flexor tendon injury, treated with primary repair followed byearly passive mobilization

protocol [28].

Zone 111 injuries:

Although  the  operative  repair
technique remains the same as for zone II,
the prognosis is better than for zone II,
with functional outcomesprimarily dictated
by results of associated nerve repair. Given

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205

its lack of sheath, zone IIl injuries
generally preclude a good prognosis, when
not linked with neurovascular trauma [28].

Injury to the deep motor branch of
ulnar nerve and/ or deep palmar arch, are
to be repaired before addressing flexor
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tendons. Lumbrical plus finger can result
from repair in this region, secondary
to excessive advancement, and results in
paradoxical IP joint extension with
attempted forceful flexion[25].

Zone 1V injuries:

Operative repair is similar to zone I,
with recommendations for transverse
carpal ligament repair after tendon repair
to prevent bowstringing. Most tendinous
injuries are combined with median (asit
is the most superficial structure in the
carpal tunnel) or ulnar nerve injury; pure
tendon injuries are rare, in part due to
the protection of the flexor
retinaculum[29].

Direct tendon repair is the gold
standard in zone 4 injury management. If
possible, tendons should be repaired
proximal or distal to the carpal tunnel,
without  releasing  transverse  carpal
ligament (TCL) [30].

Zone V injuries:

Disability here is more commonly a
sequela of associated median or ulnar
nerve injury, and results in more disability
as opposed to isolated tendon injuries.
Acute injuries within zone V may be
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repaired within 3 weeks, after which,
permanent  shortening  occurs, and
reconstruction or

tendon transfers may be required. The
most important factor in repair for zone V
injuries is suture strength [31].

Here, should the distal tendon ends
have retracted into the carpal tunnel, the
TCL should be released to permit
exposure. For injuries >7 days old, the
surgeon should be prepared to perform
nerve grafting for median nerve injuries.
Simple lacerations, lacerations with an
isolated tendon injury, and lacerations with
associated nerve injuries can be debrided
and closed in the emergency room, in the
setting of a well- vascularized digit [23].

Individual tendons should be inspected
on each finger. Flexor digitorum profundus
(FDP) can be isolated by blocking PIP
flexion and assessing active DIP flexion,
as FDP is the only flexor tendon to traverse
the DIP joint. Flexor digitorum

superficialis (FDS) is examined by
preventing flexion of other digits and
evaluating isolated PIP flexion, as all FDS
tendons share a common muscle belly
(Fig.13) [5].

Fig. (13): A; examination of flexor digitorum superficialis tendon, B; examinationof flexor digitorum

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205
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profundus tendon. [32].

Loss of digital flexion and normal
“flexor hand cascade” (tenodesis effect)
is consistent with complete tendon
transection, where there isan absence of
normal flexor tone with passive wrist
extension. Painful digital flexion is
suggestive of a partial tendon injury. FDP
avulsion injuries may present with a
clinically painful nodule, indicative of a
retracted tendon (Fig. 14) [23] .

Fig. (14): The direction of the fingers when flexing to make a
fist: pointing towards the area of the scaphoid tubercle (normal
cascade sign) [33].

Treatment

Before discussing surgical options and
timing, it is important to note that not
every flexor tendon injury is expedited to
the operating room on initial presentation.
As patients present to clinic, the
emergency department, urgent care, or
other primary setting, initial treatment
usually consists of IV  antibiotic
administration, thorough debridement of
the wound basin with removal of
foreign debris and inspection of tissue
viability, followed by loose skin closure,
appropriate splint application to limit
proximal tendon retraction, and

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205
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education on the importance of
compliance with early follow-up [29].

If the tendon is lacerated and the distal
tendon stump is <1 cm, FDP tendon
advancement and primary tendon-to-bone
repair is usually indicated; if >1 cm
remains, primary tendon repair can be
performed to avoid unnecessary shortening
of the flexor tendon [31].

Either suture anchors or pull-out button
technique can be orchestrated, with several
studies demonstrating superior arc of
motion, patient-rated outcomes, lower
complications, and shorter return to work
following anchor repair versus buttons.
Furthermore, data has shown that anchors
represent a biomechanically superior
construct that can withstand thestresses
of early active motion protocols [29].

Tendon Repair with Referral to

timing: -

1) Primary tendon repair is end to- end
repair performed immediately usually
within several to 24 hours after trauma
[34].

2) Delayed primary repair is defined as
end-to-end repair performed days to
weeks after tendon injuries (usually
within 3, or even 4, weeks after tendon
lacerations), after immediate closure of
the wounds without tendon repairs
[34].

3) Early secondary repairs are performed
between 3 and 5 weeks [35].

4) Late secondary repairs are performed 5
weeks or more and require tendon
substitution procedures rather than
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direct tendon repair [36]. A) Tsuge

B) Modified graping kessler
C) Modified Locking

Tendon Repair Techniques (Fig. 15, 16): D) Modified Pennington
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Fig.(15): Examples of two strand repair techniques: A-Tsuge, B-Modified grasping Kessler, C-Modified
locking Kessler, D-Modified Pennington [37].

A) Double Modified Kessler E) Augmented Becker
B) Cruciate Non Locked F) Six strand Savage
C) Cruciate Cross Stitched Locked G) Modified Savage
D) Four Strand Savage H) Triple Modified Kessler
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Fig. (16): Examples of four and six strand repair techniques: A-Double modified locking
Kessler, B-Cruciate non locked, C-Cruciate cross stitched locked, D-Four strand Savage, E- Augmented
Becker, F- Six strand Savage, G- Modified Savage, H-Triple modified Kessler [38].

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205 15199



Complication Of Non_ Thumb Metacarpal Fracture

Tendon Grafting:

It is utilized for repair in the setting of
segmental tendon loss or muscular
contracture. Indications for tendon grafting
include failure of flexor tendon repair,
injuries resulting in segmental tendon loss,
delay in repair that obviates primary repair,
severe crush injuries with segmental
tendon loss, lacerations that have been
neglected for more than  3-6 weeks,
patients in whom the surgeon believes
delayed grafting is the better treatment
alternative, suspicion of wound infection,
closed rupture in zone | to zone I, or for
delayed presentation of FDP avulsion
injuries associated with significant tendon
retraction[29].

Single-stage repairs require adequate
tendon sheath and pulleys,soft tissue
coverage, and supple joints. The
injured tendons are excised and replaced
with a suitable tendon graft that is secured
to the base of distal phalanx at FDP
insertion and joined to a proximal motor
in the palm or distal forearm [24].

Two-stage repair is used when tendon
sheath is scarred or unusable,in cases of
pulley incompetence, joint contracture,
inadequate passive range of digital motion,
or following crush injuries with extensive
soft tissue damage and underlying
fractures. [23].

The first procedure consists of thorough
digital exploration, reconstruction of
associated injuries, and placement of a
passive silicone tendon implant that allows
for correction of joint contracture,
reconstruction of pulleys, and formation of
a pseudo sheath. This is subsequently

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205
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followed by therapy to regain and maintain
PROM for 6-12 weeks [28].

The second stage proceeds thereafter,
with placement of an extrinsic-free donor
tendon graft that is fixed to the distal end
of previously implanted rod and pulled
proximally through pseudo sheath; the
implant is then removed and the tendon
graft is suturedto proximal flexor stump
with corrective tensioning. This salvage/
reference option is termed the Hunter
technique [31].

Potential sources for donor graft include
palmaris longus, plantaris, extensor digiti
minimi, extensor indicis proprius, or toe
tendons. Intra- synovial tendon grafts may
afford distinct advantages over extra-
synovialtendons. Their association with
less tenocyte death and fewer peri-
tendinous adhesions has been well
documented [30].

Tendon Transfer:

It has limited indications for flexor
tendon repair, however, can be considered
when proximal musculature is deemed
unusable because of denervation, direct
injury, or contraction [28].

General Principles in Tendon Surgery:

Flexor tendon repairs should be
performed under loupe magnification in
the operating room, while maintaining
viability of skin flaps, permitting wide
exposure, and prohibiting formation of
scar contractures, with minimal traumatic
handling of the tendon surfaces to limit
subsequent adhesion formation [39].

It is important to recognize the
location of skin laceration may be different
than the site of the tendon injury, based on
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extension/flexion position of the digit at
time of insult. Initial strength of repair is
proportional to the size and number of
suture strands crossing the repair site[5].

The Pulvertaft weave technique
interloops the proximal and distal tendon
ends and is suitable for tendon grafts or
transfers. The addedbulk provided by
weaving prohibits the use of this
technique outsideof zone 1Il / IV. As the
strongest method, it is capable of
withstanding immediate active
motion(Fig.17) [28].

S

Fig. (17): (A) the tendon junctions are placed
outside the flexor sheath region. the Pulvertaft
weave technique is commonly used (shown in
detail in B). The junction is placed at either palm
or distal forearmted by a knife [40].

Every effort should be employed to
preserve or reconstruct at leastA2 and A4
pulleys. An incompetent pulley system
leads to volar translation or
“bowstringing.”  Pulley  reconstruction
should ensuresufficient length and tension
to hold tendons near the bone but not
restrict tendon excursion, while restoring
the position of flexor tendons in the

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 15188 —15205

Section A -Research paper

tendon sheath [30].

Wide Awake Local Anesthesia
Technique, (WALAN ) surgical technique
for flexor tendon repair is also
recommended to permit necessary
adjustments of tendon repairs. There are
numerous advantages to employing
WALANT technique: reduced costs, no
tourniquet, no sedation nor need for an
anesthesiologist, intraoperative  patient
education, and a direct view of repair [28].

Post Optative Care

Degrees of flexion, maintaining
interphalangeal joints in  near full-
extension or slight flexion (15 degrees).
Sutures are removed after 2weeks &
cast left for 6 weeks [23].

Extension block-splints should
position the wrist in 30 degrees of flexion
to take tension off flexor tendon repairs
and minimize the risk of postoperative
tendon rupture, with metacarpophalangeal
joints in 45-70 Between the 2" and the 5th
days of the post-operative period, dorsal
splint and Kleinert protocol began to be
implemented. Kleinert splint is used in a
modified form (Fig.18) [24].

Fig .(18): Photograph of thermoplastic splint
typically used in early active mobilization
protocols [41].

Modifications are as follows:

e Decrease in wrist flexion 0-30.
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e Increase in metacarpophalangeal joint
(MP) flexion 60-80.

e Palmar pulley usage. Combined nylon
thread and elastic band usage.

e Loosening the nylon threads and elastic
bands from pulleys at night.

e Including all of the fingers in elastic
band traction.

e Including passive range of motion in the

program [5].

Through advancements in
biomechanical and clinical research, there
isa general understanding that early
therapy guided tendon excursion is more
beneficial than strict immobilization, in
efforts to achieve maximal functional
recovery. Mobilization promotes intrinsic
tendon healing, increases tensile strength,
and decreases adhesion formation, while
improving tendon gliding - all benefits
which translate into optimized joint
motion, fewer flexion contractures, and
overall, enhanced functional enhanced
functional outcomes [42].

Various recommendations include early,
controlled passive range of motion with a
goal of at least 2-4 mm of differential
gliding between FDSand FDP, and/or
elastic band traction for active extension
and passive flexion, with multiple
variations and modifications of these
protocols in place [39].

Postoperative rehabilitation is largely
influenced by patient compliance.Although
general guidelines are implemented for
various therapeutic interventions, regimens
are accelerated and decelerated based on
individualized adherence and subsequent
response to therapy. Return to work can
take several months. Approximately 10%
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of patients may require secondary
surgeries for complications, thus, the
importance of adherence to postoperative
therapy must be stressed, to optimize
functional outcomes[24].

Complication:

Tendinous extrinsic healing
component acts as the culprit of adhesion
formation between the tendon and its
surrounding fibro-osseous sheath.
Adhesions with resultant digital stiffness
remain one of the most common
complications after flexor tendon repair.
Adhesion formation with subsequent
restriction of tendon excursion prompts the
need for tenolysis [24].

Infection, skin  flap  necrosis,
mechanical failure of implant (if used),
pulley disruption, swan neck deformity,
infection and synovitis are also possible
complications followingoperative therapy
for flexor tendon injuries [29].
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