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Upper limb fractures are prevalent injuries. An essential element of fracture healing is to maintain the bones alignment. However there are lots of
complications associated with traditional ways of treatment, such as compartment syndrome and stiffness due to immobility for long time. Also
evaluation and observation of the limb under the casts for potential infections and skin issues are not possible. By this article an invention of puzzle
shaped cast for upper limb is introduced. This novel cast is made up of different parts that they complete each other and join as pieces of a puzzle
to shape a cast. By this mean physical examination during the healing process is possible and the complications could be less.
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Upper limb fractures are prevalent injuries. Only dis-
tal radius fractures account for approximately 15% of
all fractures in adults [1]. Fractures of the distal third
of the forearm are the most common fractures of
childhood [2]. An essential element of fracture heal-
ing is to maintain the bony alignment. Plaster casts
were applied for treating the patients with fractures
before, and then fiberglass takes their place [3, 4]. But
usage of casts is associated with various complications
[1]. Although these
they can be more severe than many clinician’s esti-

complications are uncommon,
mate [3]. Especially soft tissue complications could be
more problematic than the bone injury itself [1].

Stiffness is a potential complication in the management of
upper limb fractures which might limit the movement [5, 6].
Patients will go through rehabilitation sessions for several
months after removing the cast and eventually if the stiffness
persist surgical intervention should be considered [5, 7]. Also
acute carpal tunnel syndrome can occur due to mall posi-
tioning of the limb in the cast [1]. The first step in the man-
agement of acute carpal tunnel syndrome is placing the wrist
in a neutral position without a dressing. If this step does not
improve the nerve function should be decompressed surgi-
cally. Delayed treatment can result in permanent median
nerve dysfunction [1]. Moreover the compartment syn-
drome which develops slowly with progressively increasing
symptoms may occur [1]. When compartment syndrome is
suspected, removal of any constrictive dressings is an initial
step for accurate assessment of the limb and also for mini-
mizing the squeals [8, 9]. Physical examination findings in-
clude tense compartments, pain out of proportion to the in-
jury, and pain with passive stretch of the involved compart-
ment [1]. There are various complications associated with

compartment syndrome such as contractures, neurological
deficits, and complete loss of forearm and hand function [8].
The radial nerve can also be injured by a poorly molded
splint or cast [1]. Complex regional pain syndrome (CRPS)
is another complication which is an abnormally intense, pro-
longed pain response that is disproportionate to the actual
tissue damage. Early intervention is needed for the treatment
[1]. Also tearing of the skin may occur during the injury or
manual reduction of the fracture. However, the majority of
skin complications are secondary to splint or cast application
[1]. Infection is also an important complication which is
mostly occurred in compound fractures and operatively
treated fractures [10]. The infectious complications range
from mild, local skin infections, such as cellulitis or abscess,
to life-threatening conditions such as necrotizing fasciitis,
gangrene, or TSS [3, 10]. Especially wet fiberglass can lead to
moist padding, skin breakdown, and potential infection [4].
Almost all of these complications can be diagnosed by simple
inspection of the skin under the cast or splint, as well as thor-
ough neurovascular examination of the affected extremity.
Thus complete removal of the cast or splint is necessary to
fully expose the affected extremity for a complete examina-
tion [4]. However this might be a challenge in the potentially
rushed environment of a busy emergency department and
may cause significant morbidity and mortality. Thus coming
up with novel ideas to solve this problem seems crucial. By
this article an invention of puzzle shaped cast for upper limb
is introduced. As shown in figure one this novel cast is made
up of different parts that they complete each other and join
as pieces of a puzzle to shape a cast. There are several ad-
vantages in using puzzle cast. First, opening up the puzzle
cast for inspecting the limb and examining it is so much sim-
pler and faster.
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Figure 1. Puzzle shaped cast

So the injuries to the soft tissues that were mentioned before
would not be missed easily and early identification and
prompt treatment can reduce the long-term effects of some
complications. A thorough physical examination during fol-
low up visits to address any tendon injury, nerve dysfunc-
tion, vascular compromise, skin problem, compartment syn-
drome, CRPS, or ligament dysfunction that may arise is pos-
sible without any difficulties.

Patients that cannot effectively communicate like those with
altered mental status, multi-trauma, developmental delay,
old patients or those with decreased sensation (nerve blocks,
neuropathies), immune compromised, spasticity or cerebral
palsy are at highest risk for cast related complications [3].
Thus, usage of puzzle shaped cast would make it possible to
examine the patients regularly and diagnose the complica-
tions promptly as numerous complications may occur and
go unrecognized if not actively sought.

Moreover, the cast which used an acute setting might be-
come loose once the swellings were reduced so changing it
would be essential. However in puzzle shaped cast fitting the
cast in each visit could be done by just fastening the belt
tighter or looser without the need of changing the cast. Also
conversion to lower elbow cast would be more convenient.
Although this invention seems better than older casts theo-
retically, further investigation for assessing its function in
practice and also its costs and benefits is needed.
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