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Abstract:
Serial Ponseti-style plaster of Paris casts are considered the gold standard treatment for clubfoot in infants. In 
conjunction with cast application, weekly cast removals are a necessary part of treatment, predisposing this patient 
population to cast saw injuries. Extensive research and education have been devoted to eliminating iatrogenic cast 
saw injuries. However, decreasing experience and familiarity with cast saws lead to a 1-2% incidence rate of cast saw 
burns or abrasions. While alternatives such as soaking the cast off or using protective strips are available, these lead 
to interruptions in clinic workflow and failure to successfully treat clubfoot, respectively. We present a technique that 
successfully and safely removes Ponseti-style plaster of Paris casts by perforating only the convex side of the cast, 
using superficial partial-thickness scores and a large cast spreader. The proposed technique can reduce cast saw injuries 
by potentially 50%.

Key Concepts:
•	 Cast saw injuries can involve abrasive and/or thermal injuries.

•	 Cast saw injuries are difficult to prevent due to the inherent risks of a cast saw.

•	 Infants undergoing clubfoot treatment with Ponseti-style casts are predisposed to cast saw injuries.

•	 We present a novel technique which reduces cast saw use in half by only perforating one side of the cast (univalve 
rather than the standard bivalve), therefore reducing risk of injury by 50%.
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Introduction
The first accounts of clubfoot treatment by Hippocrates 
describe gentle serial manipulations and bandaging 
(circa 400 B.C.E.).1 Various stretching methods, 
forcible manipulations, and use of assorted mechanical 
devices were subsequently introduced.1 Early surgical 
procedures were limited to percutaneous tenotomies. 
The introduction of aseptic surgical techniques, 
anesthesia, and the pneumatic tourniquet at the end 
of the 19th century allowed the development of more 
radical operations that consisted of aggressive soft 
tissue releases and osteotomies.2 Unfortunately, such 
procedures were found to result in stiff, painful feet and 
high relapse rates.2 These poor results inspired Ponseti’s 
careful study of clubfoot pathophysiology and anatomy 
and in turn led to the development of his protocol of 
gentle serial manipulations and casting of clubfeet with 
plaster of Paris.

Plaster of Paris was initially introduced in 1798 by 
Napoleon’s surgeons as a method to immobilize wartime 
fractures. Plaster (and eventually fiberglass) casting 
have been an integral part of the orthopaedic surgeon’s 
armamentarium since their inception.3 Casting and cast 
removal have become less common due to the advent of 
safe and effective internal fixation of fractures, making 
them somewhat of a lost art.4 It is not uncommon for 
residents who utilize cast saws to begin doing so with 
less than 1 hour of formal training.5

The lack of routine familiarity with the methods can 
create a scenario for infants to suffer skin injuries 
(abrasions, cuts, and burns) during cast removal. During 
removal with a cast saw, patients are at risk of for these 
injuries. Cast saw burn rates ranges from 1.3 to 7.2 burns 
per 1,000 casts removed.6,7 The incidence of cast saw 
injuries has been recorded as high as 1.23% at a single 
institution.8 The oscillating cast saw, developed by 
Homer Stryker, is designed to cut hard material but not 
flexible surfaces that move with the saw, such as skin. 
The design has not changed much in nearly 80 years.

However, when applying pressure or dragging the 
saw, the skin becomes immobile and therefore at risk 

for abrasive injury. This may also occur around bony 
prominences such as the malleoli in which there is 
minimal subcutaneous fat.9 When cutting plaster, 
cast saws reach an average temperature of 52 degrees 
Celsius.10 Dull cast saw blades can reach temperatures of 
up to 66 degrees Celsius, temperatures at which a third-
degree burn can occur in under 1 second.11 Children and 
the elderly are particularly sensitive to thermal injuries.12

A wide array of research and effort has been dedicated 
to preventing iatrogenic cast-removal injuries. Some 
institutions have proposed a zero-event policy.13 Several 
methods have been shown to reduce the incidence of cast 
saw injuries, including using appropriately sharp cast saw 
blades,6 intermittently inspecting the blade’s temperature 
and cooling it with water or alcohol,14 running the cast 
saw with a vacuum to clean debris and keep it cool,15 
and positioning safety strips under the cast.16 Improving 
education around proper cast saw usage technique 
and the use of laboratory simulation has also been 
advocated as a means to reduce iatrogenic injuries.17,18 
Despite education and increased experience, on average, 
practitioners made contact with a simulated patient’s skin 
25 times, with one of those contacts on average lasting 
longer than 1 second, therefore posing a significant risk 
for thermal injury.13

We aim to reduce the risk of iatrogenic cast removal 
injuries with the presentation of a novel technique for 
removing long leg Ponseti clubfoot plaster casts. This 
method utilizes a univalve cut instead of a bivalve cut, 
which theoretically should cut the risk of injuries by 
50% and uses both a small and large cast spreader. This 
technique may be used with any plaster cast.

Description of the Method
The following describes a modified technique for 
removal of a Ponseti-style clubfoot long leg plaster cast 
as demonstrated in the accompanying video. The child 
is positioned supine. Identify the convex side of the cast 
for the univalve. This will be the external side of the cast 
for the initial casts and the internal side for the later casts 
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once the foot has crossed the midline and is externally 
rotated (Figure 1).

The concave side is deeper, less accessible, and therefore 
more prone to injury (Figure 2).6 The convex side is 
more accessible to the cast saw. By fully cutting the 
plaster down to cotton on the convex side of the cast 
with our technique, the concave portion of the cast, 
which is at higher risk of injury, is avoided.6 The child 
should be turned during the procedure so the cast 
portion being cut is facing upward. Studies have shown 
that with the patient in the lateral decubitus position, 

the lateral portion of the cast sits 16.2 mm above the 
skin on average as opposed to 13.7 mm if the patient is 
positioned supine.19,20

Make three overlapping straight cuts (thigh, calf, foot) 
through the convex side, down to the cast padding. 
Next, make three overlapping straight shallow scores 
(2-3 mm deep) on the thigh, calf, and foot of the 
concave side, making no attempt to reach the cast 
padding. Next, make a shallow score anteriorly, across 
the knee, connecting the medial and lateral cuts. Finally, 
make a shallow score posteriorly, behind the ankle at 

Figure 1. Four views of a child with his first set of bilateral plaster casts for idiopathic clubfoot. The solid lines on 
the convex side show where the full cut is made down to cotton padding. The dotted lines on the convex side show 
where the cast is scored. The transverse dotted lines anteriorly at the knee and posteriorly at the ankle represent 
scores of the plaster. (Copyright 2022, Rubin Institute for Advanced Orthopedics, Sinai Hospital of Baltimore. Used 
with permission.)
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the level of the Achilles tendon, connecting the medial 
and lateral cuts. In total, one full length full thickness 
cut, one full length score, and two transverse scores 
will have been made. The scores should be safe when 
made this shallow. The full thickness cut, being on only 

one side (univalve), should be safer than the usual full 
thickness bivalve cuts.

Whenever using the cast saw, always take the typical 
precautions. For the full thickness cuts, the cast is 
perforated using a proper “in-out” technique while 
stabilizing the cast saw with the index finger to allow 
precise control of the depth and pressure of the cast saw 
blade.5 The cast saw blade temperature is intermittently 
checked by holding it between two fingers. If the blade 
cannot be comfortably held for 5 seconds, sawing is paused 
until the blade is cooled (with water) to an appropriate 
temperature. The cast saw blade is advanced 1 to 2 cm after 
each penetration, ensuring the blade is completely removed 
between each penetration to allow clearance of debris and 
prevent the blade from dragging across the skin.

Once the convex side of the cast is completely 
perforated, a standard fine tooth cast spreader is inserted, 
and the cast is split gently along its convex, univalved 
side. Next, the medium or large cast spreader (Figure 3) 
is introduced to gently spread the cast width.

The additional anterior (knee) and posterior (ankle) 
scores make the cast easier to remove by encouraging 

Figure 2. Demonstrating the difficulty of cutting the cast 
on the deep concave side. In our technique, this side is only 
scored, not fully cut. (Copyright 2022, Rubin Institute for 
Advanced Orthopedics, Sinai Hospital of Baltimore. Used with 
permission.)

Figure 3. The initial spread of the univalve cut is made with the fine cast spreader. Use the large 
spreader, fully deployed, to complete the opening of the cast. (Copyright 2022, Rubin Institute for 
Advanced Orthopedics, Sinai Hospital of Baltimore. Used with permission.)
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it to crack open at those two levels. The large size cast 
spreader exerts enough leverage to crack the cast wide 
open (Figure 4).

Most practitioners lack the significant finger strength 
required to split the univalve cast open without the large 
cast spreader. Both the fine tooth cast spreader and the 
medium cast spreader are readily available for purchase 
together, online from various vendors for approximately 
$40 USD (Figures 5A and 5B).

The less commonly available large cast spreader 
is available online and can be for purchased for 
approximately $50 USD (Figure 5C).

As usual, care is taken during the removal of any 
stockinette (if used) and cast padding (we recommend 
Webril; Cardinal Health, Dublin, OH) to avoid skin 
cuts with bandage scissors. See available video of the 
technique: http://www.kaltura.com/tiny/00dbf.

Comparison to Other Methods
Alternatives to cast saw use have been offered by others 
as means to prevent iatrogenic cast saw injuries. Some 
advocate soaking the cast in lukewarm water to remove 
the night before the clinic visit.21 While this does represent 
a safe approach, the risk of clubfoot relapse overnight 
without a cast is a concern when following the Ponseti 
method. It is preferable to remove the cast just before 
reapplying the new cast.22 Furthermore, soaking a cast 
off while in the office can lead to disruptions in clinic 
flow and delays.21 In several clinics, the cast is partially 
soaked, and then a very sharp linoleum knife is used 
to cut the partially softened gauze. This knife is both 
sharp and frightening. Others have suggested splitting 
plaster casts with a scalpel blade before it dries to allow 
for safer removal with a cast spreader and scissors.23 
While in theory a scalpel should not cut the padding, this 
approach has only been tested on balloon models and 
no data is available on the incidence of scalpel injuries 
associated with this technique. Furthermore, some have 
suggested using foam padding as a means to limit cast 
saw injuries by increasing the distance between the 
cast and skin;24,25 however, bulky foam padding would 
not be amenable when using a cast to accurately hold a 

Figure 4. The fully cut cast, spread wide, ready to extract the 
leg. (Copyright 2022, Rubin Institute for Advanced Orthopedics, 
Sinai Hospital of Baltimore. Used with permission.)

Figure 5. A) The small, medium and large cast spreaders. B) The small and medium cast spreaders, opened. 
The small spreader opens 18 mm, the medium opens 48 mm. C) The small versus large cast spreader, fully 
opened: 18 mm vs. 145 mm. (Copyright 2022, Rubin Institute for Advanced Orthopedics, Sinai Hospital of 
Baltimore. Used with permission.)
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manipulated clubfoot. A commercially available cast saw 
safety strip is available but also adds bulk and expense. 
Plastic cutting protectors inserted into the cast between the 
skin and padding are not practical in small clubfoot baby 
casts. Finally, it should be mentioned that some Ponseti 
practitioners avoid plaster altogether in favor of semi-rigid 
synthetic fiberglass casting tape, although the moldability 
characteristics were not quite as good as plaster in a 
randomized clinical trial.26 Other researchers have found 
no difference between the efficacy of both materials and a 
parent preference towards semi-rigid fiberglass.27

Summary
Ponseti casting, the gold standard treatment of congenital 
clubfeet, requires weekly cast application and removal 
in a patient population that is at particular risk for 
thermal injuries due in part to the thin layer of padding 
advocated by Ponseti. Iatrogenic cast saw injuries can 
lead to significant injuries to our patients and a loss of 
trust of the patient and their families. There is no faster 
way to lose the confidence of a family than by injuring 
their child with a cast saw. They’re also associated with 
litigation fees which average $15,898 per patient.6,9,28 

Therefore, increased awareness, training, and innovation 
are required to further reduce their incidence. The 
technique proposed theoretically reduces the cast saw’s 
use in half by only perforating one side of the cast 
(univalve rather than the standard bivalve), therefore also 
reducing risk of injury by 50%. Scoring the cast instead 
of making a second “valve” encourages the cast to crack 
open when the large spreader is applied.

By optimizing the technique of plaster cast removal, 
we aspire to reduce the incidence of iatrogenic injury. 
We have used this technique for several months in a 
busy weekly clubfoot clinic and have not observed any 
cast saw injuries. Verification of efficacy remains to be 
proven in prospective trials. This technique has only been 
used with plaster casts, not with standard fiberglass casts.

Additional Links
•	 �POSNAcademy: Reducing Cast-Saw Injuries in 

Children: Novel Technique to Remove Plaster Ponseti 

Clubfoot Casts, Rubén Monárrez, MD; John E. 
Herzenberg, MD; Philip K. McClure, MD—http://
www.kaltura.com/tiny/00dbf

•	 �Cast Saw Burn Prevention: An Evidence-Based 
Review—https://pubmed.ncbi.nlm.nih.gov/33475304/6
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