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TECHNICAL NOTE

Blocking Screw Technique for Maintaining
Reduction during Intramedullary Screw Fixation of
Oblique Metacarpal Fractures
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Abstract
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Intramedullary screw fixation provides a less-invasive means of surgically managing metacarpal fractures. While there
are advantages to using this technique compared to CRPP and ORIF, disadvantages of intramedullary screw fixation
include loss of reduction intraoperatively due to sagittal and coronal plane translation. The blocking screw technique
has been previously described as a solution for this problem in intramedullary fixation of long bone fractures. We
describe the blocking screw technique as applied to aid intramedullary screw fixation of metacarpals.
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Introduction

etacarpal fractures account for 10-40% of all hand
M injuries and are historically managed with closed

reduction percutaneous pinning (CRPP) or open
reduction internal fixation (ORIF) with plate and screws'-’
However, intramedullary screw fixation has been well-
described for management of metacarpal fractures. ® Risks
of intramedullary fixation include nonunion, malunion,
hardware migration, overcompression, and difficulty
with controlling rotational stability and translation of
oblique fractures.”!

Intraoperative reduction of metacarpal fractures is
obtained under fluoroscopic guidance with a guide wire
inserted in a retrograde fashion in the center of the
metacarpal head on a PA view and in the dorsal aspect
of the metacarpal head in line with the intramedullary
canal on a lateral view.!? Screws can then be inserted in
an anterograde or retrograde fashion over the guide wire
12 Intramedullary fixation can also be performed via
an anterograde approach using the dorsal metaphyseal
cortex as the starting point."®

In the setting of oblique long bone fractures, especially
those not involving the isthmus, intramedullary device
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fixation may result in malreduction with sagittal or
coronal displacement of the fractures.'*'” Poller or
blocking screws have been used as supplemental
fixation in long bone fractures as a means of preventing
translation of both the fracture fragments and implants.
Placement of blocking screws reduces the effective size
of the medullary canal and guides the intramedullary
implant, preventing translation.'*!'” However, this
technique has not yet been described for metacarpal
fractures.

Blocking screw or pin technique exhibits the same
utility in intramedullary fixation of metacarpal fractures.
The purpose of this study is to describe the use of
blocking screws with intramedullary screw fixation for
metacarpal fractures as an adjunct to improve fracture
alignment.

Technical note
Anesthesia and patient positioning

Surgery is performed under general anesthesia or
intravenous regional anesthesia with or without a
tourniquet. The patient is placed in a supine position
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with operative hand on an arm board with palm facing
downward.

Surgical technique

The fracture is initially reduced by closed traction
and manipulation or percutaneous use of a reduction
forceps. A mini-open or percutaneous approach is used
to the metacarpal head. The metacarpophalangeal (MCP)
joint is then flexed to 90 degrees and an appropriately-
sized guide wire is then used to obtain a starting point
(central and dorsal one-third on the metacarpal head
on the AP and lateral respectively), and advanced across
the fracture site to the base of the metacarpal. Once
appropriate placement is confirmed under fluoroscopic
imaging, a drill is advanced over the guide wire into the
intramedullary canal and the guide wire subsequently
removed to prevent damage during blocking screw
placement.

A guide wire for a micro Accutrak II headless 2.0mm
compression screw (Acumed, Hillsboro, OR, USA) is then
placed in the concavity of the proximal fracture fragment
to prevent radial or ulnar displacement of the fracture
and placement confirmed under fluoroscopic imaging.
The wire should lie off-center within the medullary
space, leaving enough open medullary canal to allow
for screw passage. This wire overdrilled, and then a
bicortical headless compression screw is placed. The
axial guidewire is replaced, and an axial intramedullary
screw is then advanced over the guide wire into the
intramedullary canal and position confirmed under
fluoroscopic imaging.

Postoperative care and rehabilitation

The patient is placed in a bulky soft dressing and the
patient is allowed to perform active range of motion of
the digits as tolerated. Strengthening and progression to
weight bearing may progress as the fracture consolidates
usually around 6 to 8 weeks.

Complications

Fragmentation of the metacarpal shaft can occur if
the blocking screw is placed too eccentrically, Over
narrowing of the effective medullary canal can occur if
the blocking screw is too close to the midline, resulting
in overreduction or inability to pass the intramedullary
screw. Surgeons may place an appropriately size
intramedullary screw superficially and using fluoroscopic
imaging estimate if the intramedullary canal can tolerate
both a blocking and intramedullary screw.

Methods

To test the ability to stabilize oblique fractures in length
unstable injuries we prepared six fresh-frozen cadaveric
specimens. No metacarpals had evidence of deformity or
prior fracture. After thawing to room temperature, the
third metacarpal was dissected out for each specimen.
The metacarpophalangeal (MCP) joint was then flexed
to 90 degrees and a 0.035 guide wire was then used to
obtain a starting point (central and dorsal one-third on
the metacarpal head on the AP and lateral respectively).
Once appropriate placement was confirmed under
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fluoroscopic imaging, a drill was advanced over the
guide wire into the intramedullary canal and the guide
wire subsequently removed. A sagittal saw with a 1 cm
blade was then used to create a 45-degree osteotomy in
the distal metaphysis of the long finger metacarpal with
the osteotomy oriented proximal radial to distal ulnar
and the distal fragment displaced radially to create a
concavity.

A micro Accutrak II headless 2.0mm compression
screw was then placed in the concavity of the proximal
fracture fragmentto preventdisplacementofthe fracture
and placement was confirmed under fluoroscopic
imaging [Figure 1A-B]. A 0.035 guide wire was placed
into the previously drilled intramedullary canal. 3.5
mm Accumed® Acutrak 2 Standard (Acumed Inc,
Hillsboro, OR) screw was then advanced over the guide
wire into the intramedullary canal and screw position
was confirmed under fluoroscopic imaging. Translation
of the distal fragment on the proximal fragment was
then measured. The blocking screw was then removed
and translation of the distal fragment on the proximal
fragment was again measured (control group) [Figure
2A-B]. Mean translation of the fracture site was 1.58
mm for the blocking screw group and 0.58 mm for the
control group. There were no complications in either
group, including fragmentation of the metacarpal shaft
or malreduction.

Figure 1A-B. Intramedullary screw fixation with blocking screw
with A) anteroposterior (AP) view and B) oblique view.



(1058)

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 10. NUMBER 12. DECEMBER 2022

Figure 2A-B. Intramedullary screw fixation without blocking
screw with A) anteroposterior (AP) view and B) oblique view.

Discussion

Intramedullary screw fixation is a commonly
employed surgical technique for metacarpal fractures.
However, translation of the fracture fragments in the
sagittal and coronal planes can be difficult to control
in metaphyseal bone where the intramedullary device
has room to toggle withing the medullary canal.’!
Blocking screws can be used to reduce effective
intramedullary canal size and minimize shear across
the fracture site.

The use of blocking screws for intramedullary screw
fixation in metacarpal fractures has not been described
previously. The technique is well established, however,
in intramedullary fixation of metaphyseal long-bone
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fractures. Krettek et al. reports the use of Poller screws
to assist in intramedullary fixation of tibial fractures by
reducing medullary cavity size and providing a physical
block to prevent coronal translation and subsequent
malalignment of the fracture.!*!*> Auston et al. found that
blocking screws provided more stiffness and decreased
horizontal translation at the fracture site in unstable
supracondylar femur fractures.’® Schumaier et al.
reported factors predictive of blocking screw placement
in femur fractures included greater cortical bone loss,
greater medullary canal diameter, and shorter distal
segments.'?

Implants for intramedullary screw fixation of
metacarpals vary in design. The Exsomed™ INnate™
ITS screw (Exsomed, Aliso Viejo, CA) is a threaded nail
with uniform pitch designed to provide better canal fit.
The theoretical advantage of the threaded nail is that
blocking screws are unnecessary. However, threaded
nails are expensive and have an imperfect fit, given the
variability of metacarpal anatomy:.

In conclusion, blocking screw technique may be
useful as an adjunct to intramedullary screw fixation
of metacarpal fractures. This technique is less invasive
and imparts less soft tissue trauma compared to plate
and screws. Furthermore, it minimizes the risk of
malreduction traditionally associated with using a
minimally invasive approach. Metacarpals with a large
intramedullary canal width, cortical bone loss, and
oblique metaphyseal fracture are likely to benefit from
this technique.
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