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Abstract:

Background: Scaphoid waist fractures make up 66% of scaphoid fractures and are mostly
nondisplaced. Treatment of nondisplaced scaphoid waist fractures has evolved from conventional
cast immobilization to percutaneous screw insertion.

Methodology and results: In this study, we assess the clinical and radiologic outcomes of volar
percutaneous screw fixation for 20 type B2 scaphoid fractures (according to the Herbert and Fisher
classification). All patients were followed for an average of 11 months (range, 6-18 months). All
fractures achieved radiographic union at an average of 8.5 weeks (range, 7-12 weeks), requiring no
additional procedures. No patients exhibited X-ray indications of osteoarthritis, osteonecrosis of the
scaphoid, or complications related to the hardware. In cases of scaphoid waist fractures without
collapse, percutaneous screw fixation yielded favourable outcomes, including a high union rate,
prompt restoration of function, and minimal complications.

Conclusion: Percutaneous fixation of acute, nondisplaced scaphoid fractures is a safe, effective
technique that minimizes the need for long-term wrist immobilization, allows an expeditious return
to vocational activity, and results in reliable rates of union.

Keywords: scaphoid waist fracture, percutaneous osteosynthesis, non-displaced, minimally
displaced

Introduction:

The scaphoid bone is the most commonly fractured carpal bone, accounting for 50% to 80% of all
carpal bone fractures and approximately 11% of all hand fractures. Scaphoid fractures are most
common in young active athletic between the ages of 15 and 40(1,2). Approximately 80% of these
fractures occur at the scaphoid waist. The Herbert and Fisher classification has been used most
frequently to describe scaphoid fractures (3).

The treatment options for non-displaced scaphoid waist fractures include cast stabilization and
percutaneous screw osteosynthesis.

These fractures are usually considered stable and have a tendency to heal with conservative treatment.
Immobilization in a thumb spica cast for 8 to 12 weeks is the most common treatment; However, this
may be rejected, Among the reasons for this is that, the plaster cast remains in place for an extended
period, delaying a return to sports and other activities. The patient group is primarily young active
population desiring to participate in professional or sports-related activities or for social reasons.
Moreover, cast immobilization has disadvantages such as stiffness and decreased hand grip (4).

As an alternative to conservative treatment, percutaneous screw fixation has gained popularity.
Percutaneous screw fixation of the scaphoid was first reported by Streli (5) in 1970. It allows for more
rapid return to work and sports activities. This technique avoids devascularization of the scaphoid
and division of the carpal ligaments and provides a much more aesthetic scar (1,6,7). Potential points
of entry for fixation devices are limited by approximately 80% of the surface of the scaphoid bone
being covered with articular cartilage. An additional constraint is the boat shape of the scaphoid,
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requiring special skills on the part of the surgeon to manoeuvre a wire or a fixation device along the
true central axis of the scaphoid (8).

In this study, we present the results for a homogeneous sample of patients with type B2 fractures
treated with percutaneous screw fixation, highlighting technical details and outcomes.

Materials and Methods:

We treated 20 patients with scaphoid fractures using the percutaneous scaphoid fixation technique
with prior information and consent. There were 17 men and 3 women with a mean age of 28 years
(range, 17-40 years). There were 13 scaphoid fractures on the right side and 7 on the left side.
Mechanisms of trauma were fall on outstretched hands for 18 patients and road traffic accident for 2
patients. Mean time from injury to surgery was 2 weeks (range,6 days to 3 weeks). Plain radiographs
revealed the Scaphoid fractures with complete fracture configuration. A computed tomography (CT)
scan is strongly recommended if a percutaneous procedure is planned.

During the intraoperative procedure, the patient was positioned lying on their back with the affected
upper limb extended at a 90° angle and the operative hand secured on a radiolucent arm board.
General anaesthesia was administered, and a pneumatic tourniquet was applied. The wrist was set in
a hyperextended position with maximum ulnar deviation. Using fluoroscopy, the central axis of the
scaphoid was identified in both the front and side views. Along this axis, a guidewire was carefully
positioned on the skin. The wrist's hyperextension, ulnar deviation, and thumb traction were
employed to aid in fracture reduction.

Under the guidance of an image intensifier, a 0.5-cm incision was made at the most distal radial
aspect. Blunt dissection exposed the distal pole of the scaphoid. A 1.1-mm percutaneous guidewire
was then carefully introduced into the scaphoid, avoiding any bending. The wire was directed at a
45° angle dorsally and 45° angle medially, aligning with the mid-axis of the scaphoid in both
anteroposterior and lateral planes. The guidewire's length within the scaphoid was determined using
a depth gauge. A drill, guided to protect soft tissues, was used to create a track for the screw.
Achieving central screw placement is crucial for biomechanical stability but demands a high level of
technical skill. A self-tapping, 3-mm Herbert screw was inserted under intensifier control, and the
wire was removed. Compression was confirmed through image intensifier imaging. The screw's end
was buried beneath the distal surface of the scaphoid to minimize damage to the scaphotrapezial joint.
In most cases, a 20-mm screw was sufficient, although in some complete fracture configurations, an
18- or 22-mm screw was used.

Postoperative Care:

Patients received a volar thumb slab splint for approximately 2 weeks following the operation. During
the initial postoperative days, individuals were instructed to elevate the treated limb to manage
swelling. Nonsteroidal anti-inflammatory drugs and pain medications were prescribed for swelling
and pain control, respectively. At the 2-week postoperative follow-up, active wrist range of motion
exercises and hand grip exercises were initiated, with the precaution to avoid lifting heavy weights.
Subsequent follow-up visits took place every 4 weeks. During each visit, radiographs were taken to
assess the progress of fracture healing. The duration of follow-up was contingent on both radiographic
evidence of fracture healing and clinical outcomes.

Functional Outcome:

In this study, we utilized the modified Mayo wrist score (9) to assess outcomes. Fractures were
deemed consolidated when follow-up radiographs in all planes displayed significant trabeculation
spanning the fracture, accompanied by the absence of pain. Union was successfully attained in every
case. The duration for a return to work varied between 18 to 40 days, contingent on the patient's
occupation, while the resumption of sports activities ranged from 49 to 70 days. The primary cause
of the delay was the necessity for radiological confirmation of fracture union. All patients achieved
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full flexion, extension, and ulnar deviation within 6 weeks, and radial deviation matched that of the
unaffected side after 3 months for 12 patients and after 4 months for 3 patients.

(Figure 3).

Mean power grip was 90% of the contralateral hand at 6 weeks, and 98% at 3 months. Pinch grip
rapidly returned to normal, with the mean value being equal to the contralateral side at 3 months. In
this study, the average postoperative modified Mayo score was 98 (range, 95- 100) Postoperative
complications such as wound infection, reflex sympathetic dystrophy, scar pain, hypertrophy, hard
ware failure or loosening, mal-union, or avascular necrosis were not observed.

Radiologic Outcome:

All patients had consolidated fractures. Radiographs showed that the screw was in a central position
within the scaphoid in 16 patients but somewhat peripheral in 4 patients.

In every instance, the screw effectively spanned the fracture, and there were no instances of migration
or loosening observed. Fracture union was seen at a mean of 57 days (range, 35-70 days). There has
been no radiographic evidence of scapholunate instability or osteo arthritis at the site of screw
insertion and none of the screws has been removed.

Discussion:

There is a lack of agreement among scientists on the optimal surgical approach for treating acute non-
displaced scaphoid waist fractures. However, the rise of minimally invasive percutaneous procedures
has led to a shift towards the operative management of these fractures, particularly in cases where the
displacement is minimal or non-existent.

Arora et al. (10) and Bond et al. (11) reported that the mean time to fracture union with percutaneous
screw fixation was six to seven weeks, but with cast immobilization this time increased to eleven to
twelve weeks. Dinkar et al. reported that all fracture cases treated by percutaneous fixation achieved
union within 8.75 weeks (range, 6-12 weeks) [12]. In this study, we found the mean time to union
with percutaneous screw fixation was 8.5 weeks (range, 7-13 weeks). Naranje et al. [13] reported a
100% union rate with percutaneous Herbert screw fixation in 32 patients; we observed a similar result
in this study with percutaneous screw fixation.

Bone healing occurs more quickly and postoperative immobilization is shorter with percutaneous
fixation than with non-operative treatment. Percutaneous (minimally invasive) treatment has the
advantages of internal fixation without the disadvantages of a wide surgical approach; the palmar
ligament complex and local vascularity are preserved, while reflex sympathetic dystrophy, painful
scar, and postoperative immobilization are avoided (14). Union was obtained in all patients at a mean
of 8.5 weeks (range, 7-13 weeks). The range of movement after union was equal to that of the
contralateral limb, and grip strength was 98% of the contralateral side at 3 months. Patients were able
to return to their activities as early as 3 weeks.

Central screw placement is crucial step in percutaneous fixation, there are 2 screw portals—volar and
dorsal. The volar approach might be preferred because the entry point to the bone can be detected
more easily, there is little risk of damaging the radiocarpal joint and the extensor tendons, the fracture
is usually stabilized in extension, and there is often no need for additional maneuvers. Moreover, the
volar approach may be preferable for fractures located close to the distal pole, while the dorsal
approach may be preferable for proximal fractures. During the dorsal approach, the extensor tendon
of the thumb and index finger and posterior interosseous nerve are at risk. During the volar approach,
the superficial palmar arch and the recurrent branch of the median nerve may be injured. Use of a
mini- incision to avoid anatomical risks has been suggested (15). According to Polsky et al(16) and
Jeon et al(17) there was no statistically significant difference in clinical outcomes, union times, and
gripping and pinching strengths between patients treated with the dorsal vs the volar approach. In the
current study, all cases were fixed through the volar approach. This seemed to be easier because all
fractures were around the scaphoid waist.
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In our present research, the volar approach was exclusively employed for fixing all cases, a choice
facilitated by the fact that all fractures were concentrated around the scaphoid waist. When it comes
to placing screws on the volar side, there is ongoing debate regarding whether to go through the
trapezium or avoid it. Opting for the trapezium provides a biomechanical advantage, especially when
compared to placing screws centrally in only the proximal pole. However, this technique may lead to
scapho-trapezium joint damage, so an entry point avoiding this joint is preferable (18). Regarding the
use of the percutaneous technique for the treatment of recent and delayed scaphoid waist fractures,
Wozasek and Moser (19) described 25 cases with delayed union and 8 with established nonunion that
were treated using a percutaneous dorsal approach. Bony healing was achieved in 81.8% after a mean
of 82 months. However, the current authors agree with others (2022) that it seems logical to use an
open technique for the treatment of delayed scaphoid fractures because a bone graft is routinely
required.

Furthermore, there is ongoing discussion about the selection of screws for fixation. Various options,
including Herbert screws, headless compression screws, 3.5-mm cannulated screws, and Acutrak
screws from Acumed in Hillsboro, Oregon, have been considered and employed. Shaw (23) and
Rankin et al(24) showed that there were greater compression forces with the cannulated screw, but
accepted the biological advantages of the headless Herbert screw, which can be buried within the
scaphoid without disrupting its bony architecture. Newport et al (25) found better compression with
the Herbert screw. The Acutrak screw is a headless, tapered, self-tapping, and fully threaded device
designed to provide interfragmentary compression. The Acutrak screw may therefore have some of
the advantages of the Herbert screw in being headless, having a variable pitch, and also providing
improved interfragmentary compression. Adla et al (26) found no significant difference in
compressive effects between the Herbert screw and the Acutrak screw. However, there is general
agreement that central screw placement determines fixation and compression.

In the current study, all 20 patients were treated with Herbert screw and the volar approach, with a
union rate of 100% achieved. The average postoperative modified Mayo score was 98 (range, 95100).
There were no recorded complications. Others who used the same technique of fixation (ie, Ledoux
etal (27) for 23 patients, Inoue and Shionoya (28) for 40 patients, and Brutus et al (29) for 30 patients.
The major limitations of the current study were the small number of patients and the lack of a control
group. The results cannot be compared with those of other treatment modalities, including dorsal
percutaneous fixation, open reduction, or conservative treatment, did not evaluate cost effectiveness,
occupation of individuals. Nevertheless, volar percutaneous screw fixation for scaphoid fractures
(type B2) seems to be a reasonable treatment option, offering an excellent union rate in a short time
and a low complication rate with good functional outcome.

Conclusion:

Percutaneous screw fixation of scaphoid fractures has gained popularity due to improved
instrumentation, low morbidity, and excellent results. The disadvantages of a long period of cast
immobilization are avoided, and this technique allows a more rapid return to work and sports
activities than conservative treatment. Consequently, percutaneous screw fixation is appealing for the
young, active population.
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Figures:

Figure 2. Intraoperative fluoroscopy. Scaphoid view showing screw entry over the guidewire (A).

Scaphoid view showing central screw placement (B). Oblique wrist view showing central screw
placement (C).
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Figure 4. Follow up radiographs at 10 weeks showing well united scaphoid fractures with no signs
of arthritis, necrosis with screws in situ
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