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ABSTRACT 

INTRODUCTION: Lower limb trauma is a common reason for visiting the emergency room. 

The treatment has evolved through century from Hippocrates to nowadays. Plaster of Paris is 

in competition with fiberglass since 1970’s, but there is no scientific recommendation to choose 

one of those materials. The aim of this study was to compare the complication rate between 

plaster of Paris and fiberglass at 90 days after a lower limb trauma. 

 

METHODS: A post hoc study of CASTING trial was performed. It was a stepped-wedge cluster 

randomized open-label trial with blinded outcome evaluation in 15 emergency departments in 

France and in Belgium which included patients with lower limb trauma requiring immobilization. 

Patients were followed-up by phone at 30 days and 90 days. For comparison between the 2 

groups, a propensity score adjustment using the average treatment effect (ATE) was 

performed. 

 

RESULTS: Of the 2120 recruited patients, 869 patients were included: 628 with plaster of 

Paris and 241 using fiberglass immobilization. The primary outcomes occurred in 6.7% 

(95%CI; 4.7 to 8.7%) in plaster of Paris group, and in 16.7% (95%CI; 11.9 to 21.4%) in 

fiberglass group. The odds ratio was 2.8 (95%CI; 1.8 to 4.5%). The difference risk increase 

was 10.0% (95% CI; 4.9 to 15.1%). 

 

CONCLUSIONS: Fiberglass use in immobilization of lower limb trauma was associated with a 

3-fold increase of complications (i.e., wounds, pain, allergy, oedema, or pruritus) at 90 days 

compare with Plaster of Paris.  
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INTRODUCTION 

Traumatology is a frequent condition in Emergency Departments (ED). Around 120 thousands 

of patients were admitted every years for lower limb trauma requiring immobilization in the 

American EDs.1 The most common treatment for non-displaced fracture, fracture treated by 

non-major outpatient surgery and sometimes severe ankle sprains is immobilization in a cast. 

The materials and techniques used for immobilization are varied, with two main types: plaster 

of Paris and fibreglass.2–4 

 

The first description of immobilization was made by Hippocrates 350BC. He wrapped injured 

limbs with bandage of wax and resin.5 Few centuries later, Egyptians used clay, flour and egg 

white as immobilization material.6 During the 18th century, Larrey improved this method by a 

mix of wet linen, camphor alcohol, egg white and lead acetate.7 Next, a "cast plaster" technique 

was described, consisting of a wooden frame into which plaster was poured.5 Seutin, a Belgian 

surgeon invented another method called “l’appareil amidoné” which consisted of an assembly 

of linen or bandage with carton splints soaked in starch and all of that wrapped around the 

limb. The evolution of immobilization were accelerated by all the different wars and resulted 

injuries. The Dutch surgeon Anthonius Mathijsen, get inspired of Seutin’s method and created 

a technique that consisted of strips of coarse cotton cloth with finely powdered plaster rubbed 

in. This technique was published it in Repertorium in 1852.8  

In 1906, Meisenbach sum up 4 essentials keys for plaster of Paris : lightweight, strong, quick 

set, and breathable.9 Since 1930, first plaster of Paris bandage as we know today is produced.  

 

However, in the 1970’s a new alternative appeared. It was called resin or fiberglass. This 

material is a fiber polymer made of a plastic matrix reinforced by fine glass. This is a synthetic 
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cast which is lighter and stronger than plaster of Paris described as less moldable and more 

expensive.10,11 Another strength is that fiberglass has a higher resistance to water.12  

 

Immobilization can cause various complications. The most feared is pressure sore and 

compartment syndrome.2 To avoid those serious complications during lower limb 

immobilization, explanations are given to the patient.13,14 A less serious consequence is cast 

damaged often due to bad reinforcement or bad usage like foot support on it.3,15,16 

Despite the frequent use of plaster of Paris or fiberglass for immobilization, few studies have 

been carried out to assess secondary complications.17 Consequently, no recommendation is 

available to help physician to choose wisely the best treatment.18,19 Therefore, practices are 

different from a hospital to another, and depending on the practitioner’s habits. 

 

1. Aim Of The Study 
The aim of this study was to compare the complication rate between plaster of Paris and 

fiberglass at 90 days after a lower limb trauma. 
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METHODS 

1. Trial Design 
A post-hoc analysis of CASTING study was performed.20 This trial was a unblinded, non-

inferiority, stepped-wedge cluster randomized clinical trial that was conducted in 15 hospitals 

in France and in Belgium.21 The aim of this study was to assesses in patients with lower limb 

trauma requiring orthopaedic immobilization and admitted to the ED, the safety of withholding 

prophylactic anticoagulation for patients at low-risk of venous thromboembolism (VTE) based 

on the TRiP(cast) score with regards to the 3-month rate of symptomatic VTE.20 The study was 

sponsored by the French Health government that had no role in the design or conduct of the 

trial, collection and analysis of the data, or preparation of the manuscript.  

 

2. Trial population 
Patients who were included in the trial were over 18 years old and had a lower limb trauma 

requiring rigid or semi-rigid immobilization for an anticipated duration of at least 7 days. 

Patients regularly treated by anticoagulation at time of trauma, or whose trauma required 

surgery or hospitalization for more than 2 days at time of inclusion, or any comorbidity 

requiring hospitalization at time of inclusion, or any factor that makes 90-day follow-up 

impossible or patient under legal protection measures or detainee status were not included in 

this trial. All participants provided written informed consent. Only patients treated with plaster 

of Paris or fiberglass were included in the post-hoc analysis. 
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3. Data Collection Method 
Data concerning the type of trauma and immobilization were collected at inclusion. This 

included: type of trauma, immobilization techniques and equipment used. A standardized 

phone follow-up was performed at 30 days and at 90 days after trauma. All complications due 

to immobilization were collected, i.e., wound, allergy, compression, pruritus, cast damaged or 

other complications. Quality of life was measured with the EQ5D score (supplementary 

appendix 1). It assesses mobility, autonomy, activity, pain, discomfort, anxiety, or depression. 

Patients were asked if they resume professional or sport activity considered as normal for them 

and if they feel instability during walk. 

 

4. Outcomes 
The primary aim was to compare the complication rate between the two techniques: plaster of 

Paris versus fiberglass. This endpoint includes wounds, pain due to immobilization, allergy, 

oedema, pruritus but excludes cast damaged and loose plaster. This endpoint was collected 

prospectively from each patient during a telephone interview at D30 and D90. Secondary 

objectives were to compare all types of complications between plaster of Paris and fiberglass 

at 90 days. Sensitivity analysis was performed to compare the complication rate at 30 days 

with the same endpoint as the primary objective. Moreover, professional and sport activity 

resumption were compared at 90 days between the two groups; And the residual instability 

was assessed at 90 days according to the type of immobilization. 

A subgroup analysis compared complication at 90 days between univalving split cast and 

circular cast. 

VTE rate event was compared between the two groups and in the overall raw population. 
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5. Statistical Analysis  
For descriptive analyses, quantitative variables were reported as mean ± standard deviation 

(SD) when their distribution can be considered as Gaussian, and with median and inter quartile 

ranges (IQR) otherwise. Qualitative variables were reported using numbers and proportions. 

Comparisons were performed using Student or Mann-Whitney tests for quantitative variables 

and using the Fisher Exact test for qualitative variables. 

Weighting-based propensity score was performed using average treatment effect (ATE) for 

comparison between plaster of Paris group and fiberglass group. Patients were balanced using 

age, sex, BMI, and severity of the trauma. Once patient profiles has been balanced, a logistic 

regression was performed. Then, the complication rate between each group on primary and 

seconds outcomes was compared. Odds ratio with 95% confidence intervals (95%CI) were 

reported. The absolute risk difference between the 2 groups was computed. P<0.05 was 

considered as statistically significant. No imputation of missing data was performed. Statistical 

analyses were performed using R software (version 4.0.3; , R-Core Team). 

 

6. Ethical Consideration  
This study obtained the approval from Angers University Hospital ethical committee on April 

7th 2022 and registered as N°2022-067. CASTING trial was approved by an ethic committee 

in France (ID-RCB:2019-A01829) and in Belgium (N°B403201941338).  
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RESULTS 

1. Study Population  
From June 2020 through September 2021, a total of 15 EDs participated in the trial and 2120 

patients were enrolled. Three patients were excluded because they had not met the inclusion 

criteria or had met exclusion criteria, 162 withdrew consent, 1017 were immobilize by other 

method and 12 excluded by a lack of data. A total of 926 patients were included: 666 in plaster 

of Paris group and 260 patients in fiberglass group. 628 of the 666 patients were analyzed in 

the plaster of Paris group, 35 were lost to follow-up and 3 withdrew consent. 241 of the 260 

patients were analyzed in fiberglass group, 18 were lost to follow-up and 1 withdrew consent 

(figure 1). Patient’s characteristics were similar between the two groups (table 1); 50.6% were 

women, and the median (IQR) age of participants was 40.5 (26-52) years old. The more 

frequent injury was metatarsal bone or forefoot fracture in both group (33.6% in plaster of 

Paris group and 29.0% in fiberglass group). The most prescribed immobilization was lower leg 

cast boot (89% in plaster of Paris group and 90.5% in fiberglass group) (table 2). 
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Figure 1. Flow chart 

Lower limb trauma
(included in CASTING trial)

n = 2120
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Not meeting inclusion criteria : n = 3
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Patient decision n = 3
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Table 1. Baseline characteristic of patients 
 Plaster of Paris 

n=628 (%) 
Fiberglass 
n=241 (%) 

Age – years, mean (IQR) 40.7 (26-52) 40.2 (24-54) 
Sex — No. (%)   
     Women 328 (52.2) 112 (46.5) 
     Men 300 (47.8) 129 (53.5) 
Body Mass Index  24.9 (21.8-27.2) 25.1 (22.3-

26.9) 
Obesity (BMI > 30kg/m2) — No. (%) 75 (11.9) 35 (14.5) 
Comorbidities — No. (%)   
     Personal history of venous thromboembolism  13 (2.1) 5 (2.1) 
     History of venous thromboembolism in first-
degree 52 (8.3) 19 (7.9) 

     Contraceptive use or estrogenic hormone therapy 67 (10.7) 21 (8.7) 
     Active cancer within the past 5 years 9 (1.4) 4 (1.7) 
     Post-partum  2 (0.3) 0 (0) 
     Immobilization within the past 3 months 1 (0.2) 1 (0.4) 
     Surgery within the past 3 months 4 (0.6) 0 (0) 
     Chronic cardiac failure   2 (0.3) 0 (0) 
     Rheumatoid arthritis 4 (0.6) 3 (1.2) 
     Chronic renal failure  0 (0) 0 (0) 
     Chronic Obstructive Pulmonary Disease 3 (0.5) 1 (0.4) 
     Inflammatory bowel disease 3 (0.5) 0 (0) 
     Chronic venous insufficiency 43 (6.8) 23 (9.5) 
     Personal history of superficial venous 
thromboembolism 7 (1.1) 2 (0.8) 

     Tobacco 170 (27.1) 84 (34.9) 
     Diabetes 19 (3.0) 7 (2.9) 
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Table 2. Trauma and immobilization characteristics 
 Plaster of Paris 

n=628 (%) 
Fiberglass 
n=241 (%) 

Type of trauma – No. (%)   
     Fibula and/or tibia shaft fracture 53 (8.4) 31 (12.9) 
     Tibial plateau fracture 6 (1) 2 (0.8) 
     Achilles’ tendon rupture 25 (4) 12 (5) 
     Bi or tri-malleolar ankle fracture 11 (1.8) 3 (1.2) 
     Patellar fracture 3 (0.5) 2 (0.8) 
     Ankle dislocation / Lisfranc injury 51 (8.1) 14 (5.8) 
     Severe knee sprain 1 (0.2) 0 (0) 
     Severe ankle sprain 159 (25.3) 68 (28.2) 
     Fracture d’une malléole de la cheville  100 (15.9) 30 (12.4) 
     Patellar dislocation 2 (0.3) 0 (0) 
     (Meta)tarsal bone(s) or forefoot fracture 211 (33.6) 70 (29) 
     Non-severe ankle or knee sprain (grade 2) 34 (5.4) 9 (3.7) 
     Non-severe ankle or knee sprain (grade 1) 7 (1.1) 3 (1.2) 
     Significant muscle injury 6 (1) 3 (1.2) 
     Other trauma  3 (0.5) 0 (0) 
Type of imobilization – No. (%)   
     Upper leg cast 28 (4.5) 7 (2.9) 
     Lower leg cast 559 (89) 218 (90.5) 
     Foot cast (ankle free) or any semi-rigid without 
plantar support 

40 (6.4) 12 (5) 

     Other cast or bracing with plantar support 1 (0.2) 4 (1.7) 
Plantar support – No. (%)   
     Forbidden  608 (96.8) 221 (91.7) 
     Partial 13 (2.1) 12 (5) 
     Permitted   7 (1.1) 8 (3.3) 

  

2. Primary Outcome 
Complication rate in plaster of Paris group was 6.7% (95%CI 4.7 to 8.7) and 16.7% (95%CI 

11.9 to 21.4) in the fiberglass group (p <0.001). The odds ratio was 2.8 (1.8 to 4.5) for plaster 

of Paris (figure 2). The difference risk was in favor of plaster of Paris with 10.0% (95%CI 4.9 

to 15.1). Sixty-five complications were reported out of 121 in Plaster of Paris group whereas 

19 were reported out of 29 in fiberglass group (table 3). 
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3. Secondary Outcomes 
Considering all complications at 90 days, the complication rate was 8.8% (95%CI 6.6 to 11.0) 

in plaster of Paris group and 20.8% (95%CI 15.6 to 26.0) in fiberglass group (p< 0.001). The 

odds ratio was 2.7 (95%CI 1.8 to 4.1) and the difference risk was 12.0% (95%CI 6.4 to 17.6) 

(figure 2). One hundred patients in plaster of Paris group reported at least one complication 

whereas 25 in fiberglass group.  

At day 30, comparing the two groups using the complication criterion, as defined in the primary 

outcome, the complication rate was 5.7% (95%CI 3.9 to 7.6) among the plaster of Paris group 

and 14.4% (95%CI 9.9 to 18.8) in the fiberglass group. The odds ratio was 2.8 (95%CI 1.7 to 

4.6) and the risk difference was 8.6% (95%CI 3.8 to 13.4). Those results were statistically 

significant (p<0.001). Hundred and eight complications were reported out of 202 in Plaster of 

Paris group whereas 59 were reported out of 89 in fiberglass group.  

Professional resumption of activity at 90 days was 80.5% in the plaster of Paris group (95%CI 

77.4 to 83.6) while 74.4% (95%CI 68.8 to 79.9) in fiberglass group. The odds ratio was 0.7 

(95%CI 0.5 to 0.97) with a risk difference of 6.1% (95%CI 0.2 to 12.5). Three hundred and 

sixteen out of 436 patients resumed work activity in plaster of Paris group compare with 117 

out of 178 in fiberglass group. Concerning sport resumption at 90 days results were non-

significant with 44.2% (95%CI 40.3 to 48.0) of resumption in the plaster of Paris group 

compared with 48.9% (95%CI 42.6 to 55.3) in the fiberglass group. The odds ratio was of 1.2 

(95%CI 0.9 to 1.6).  

Considering instability feeling at 90 days, 36.7% (95%CI 32.9 to 40.4) feeling of instability 

was reported in plaster of Paris group and 45.0% (95%CI 38.7 to 51.3) in fiberglass group. 

The odds ratio was 1.4 (95%CI 1.1 to 1.9). Two hundred and twenty-five out of six hundred 

and twenty-eight patients in plaster of Paris group reported instability than 107/241 in 

fiberglass group.  
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Univalving split cast was associated with a complication rate of 32.9% (95%CI 21.9 to 43.9) 

while circular cast showed a rate of 5.7% (95%CI 3.8 to 7.7). The odds ratio was 16.5 (95%CI 

8.6 to 35.6) and the risk difference was 30.0% (95%CI 18.8 to 41.1) (table 3). 

In the overall raw population, the venous thromboembolism (VTE) rate at 3 months was 1.96% 

(95%CI 1.2 to 3.1) (n=18/926). Among them, 1.8% (95%CI 1.0 to 3.1; n=12/666) were 

treated with a plaster of Paris and 2.3% (95%CI 1.1 to 4.9; n=6/260) treated with a fiberglass 

cast. 

 

 

*Selected complications:  wounds, pain due to immobilization, allergy, oedema, pruritus 

† All complications:  wounds, pain due to immobilization, allergy, oedema, pruritus, cast damaged and 

loose plaster 

Figure 2. Forrest Plot 
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Table 3. Primary and Secondary outcomes 
Outcomes Plaster of Paris 

n=628 (72.3%) 
Fiberglass 

n=241 (27.7%) 
Risk difference 

% (95%CI) 
Primary outcome 
Selected complications* at 90 days - no of complications/no of all 
reported complications (percentage of selected complications) 65/121 (9.7) 19/29 (12.7) 

 
10.0 

(4.9 to 15.1) Percentage point after propensity score adjustement (95%CI) 6.7% (4.7 to 8.7) 16.7% (11.9 to 21.4) 

Secondary outcomes    
All complications† at 90 days - no of patients/no of all reported 
complications (percentage of all complications) 100/121 (19.3) 25/29 (12) 

 
12.0 

(6.4 to 17.6) Percentage point after propensity score adjustement (95%CI) 8.8% (6.6 to 11.0) 20.80% (15.6 to 26.0) 

Selected complications* at 30 days - no of complications/ no of all 
reported complications (percentage of selected complications) 108/202 (17.2) 59/89 (24.5) 

 
8.6 

(3.8 to 13.4) 
Percentage point after propensity score adjustement (95%CI) 5.7% (3.9 to 7.6) 14.4% (9.9 to 18.8) 

Professional activity resumption - no/no of workers (percentage of 
professional activity resumption) 316/436 (72.5) 117/178 (65.7%) 

 
6.1 

(0.2 to 12.5) Percentage point after propensity score adjustement (95%CI) 80.5% (77.4 to 83.6) 74.4% (95%CI 68.8 to 79.9) 

Sport activity resumption - no/no of sportsman (percentage of sport 
activity resumption) 166/509 (32.6) 63/184 (34.2) 

 
4.8 

(2.7 to 12.2) 
Percentage point after propensity score adjustement (95%CI) 44.2% (40.3 to 48.0) 48.9% (95%CI 42.6 to 55.3) 

Walk instability at 90 days – no (%) 225 (35.8) 107 (44.4%)  
8.4 

(0.98 to 15.7) 
 

Percentage point after propensity score adjustement (95%CI) 36.7% (32.9 to 40.4) 45.0% (38.7 to 51.3) 

* Selected complications:  wounds, pain due to immobilization, allergy, oedema, pruritus 
† All complications:  wounds, pain due to immobilization, allergy, oedema, pruritus, cast damaged and loose plaster 
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DISCUSSION 

In this post-hoc analysis, the use of fiberglass increased complications by a factor of 3 

compared with plaster of Paris looking on wounds, pain, allergy, oedema or pruritus. So that 

mean plaster of Paris is associated with fewer complications at 90 days after a lower limb 

immobilization than fiberglass. There was a risk difference of 10.0 %. One complication can be 

avoiding every 10 cast by using plaster of Paris.  

Considering the previous complications at 30 days and all complications at 90 days, results are 

consistent with the previous one. In fact, a 2.8-fold increase of complication was noticed in 

fiberglass group at 30 days and 2.7-fold at 90 days. The risk difference was also significant 

with respectively 8.6% and 12.0%. Plaster of Paris was associated with statistically significant 

faster resumption of professional activity. The difference rate was 6% between plaster of Paris 

(80.5%) versus fiberglass (74.4%). But looking on sport activity resumption no difference was 

shown. 

Furthermore, considering the instability reported feeling at 90 days, there was less in plaster 

of Paris group with a rate of 36.7% compared to 45.0% in fiberglass group. 

Looking at local distinctiveness, a 16.5-fold increase of complication was noticed when 

univalving split cast was performed compared with circular cast. Which was a major surprise 

because it was performed to avoid potential compartment syndrome complication or pressure 

sore. This wasn’t in accordance with Zaino et al. study which demonstrated that single cut 

reduced intracast pressure but only triple cut eliminated skin surface pressure.22 

 

The main strengths of this study are that these results are consistent between each other and 

in favor of plaster of Paris. There were less complications at 30 days and 90 days in plaster of 

Paris group. This is probably due to the mechanical properties of fiberglass. In fact, Chaudhury 
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et al. and Marson et Keenan proved that fiberglass was associated with higher intracast 

pressure, that can conduct to complications.23,24 

 

Moreover, professional activity resumption was faster in plaster of Paris group which can lead 

to reduce the sickness leave cost and health expenditures. 

Another strength was that this study included many patients. To our knowledge, this is the 

first time complications of those materials were compared in adult population.4 Indeed, no 

study was performed before to evaluate if it’s better in term of complications between plaster 

of Paris and fiberglass in adult population. Inglis et al. did a study in pediatric population and 

the satisfaction were superior using synthetic cast but the main reported complication in plaster 

of Paris group was due to breakage.17 

 

Some limitations must be discussed. Firstly, our study was a post-hoc analysis. Our results 

should be confirmed by a randomized controlled trial. Secondly, the complications were based 

on the feeling of patient so that can induce a reporting bias. Indeed, the feeling of a 

complication can be different from a patient to another. As well data were collected by phone 

and can vary. Thirdly, a limitation of our study was that fiberglass is less used than plaster of 

Paris. So practitioners were less used to this, and less used to the fact that there is a faster 

drying time with fiberglass. Finally, another limitation was that in French EDs most of cast are 

done by young medicine resident with limited experience in those technique and as Halanski 

and Noonan said experience was important to reduce morbidity.25 

 

Next steps could screen and compare the material cost and health insurance cost during lower 

limb immobilization. Another important subject is the impact on environment. Plaster and 

fiberglass aren’t recyclable. Actually, we don’t care about material lifecycle, but it will be a 
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major subject in the future. Woodcast immobilization can be a matter of research and may be 

an interesting biodegradable casting material.26,27 Furthermore, it can be interesting to 

compare those classical type of immobilization with new method. Some studies focus on 3D 

printing cast which emerges but it is still expansive and with a long printing time.28–31 
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CONCLUSIONS 

Fiberglass use in immobilization of lower limb trauma was associated with a 3-fold increase of 

complications compared to plaster of Paris considering wounds, pain, allergy, oedema or 

pruritus at 90 days. 



20 

REFERENCES 

1.  Lambers K, Ootes D, Ring D. Incidence of patients with lower extremity injuries presenting 
to US emergency departments by anatomic region, disease category, and age. Clin Orthop 
Relat Res. 2012 Jan;470(1):284–90.  

2.  Satryb SA, Wilson TJ, Patterson MM. Casting: all wrapped up. Orthop Nurs. 
2011;30(1):37–41; quiz 42–3.  

3.  Ekwall A, Carlberg E, Palmberg G, Sloberg R. An audit of complications of fiberglass cast 
and hybrid cast for fractures of the foot, ankle and forearm in a Swedish emergency 
department. Int J Orthop Trauma Nurs. 2018 Nov;31:32–4.  

4.  Ekanayake C, Gamage JCPH, Mendis P, Weerasinghe P. Revolution in orthopedic 
immobilization materials: A comprehensive review. Heliyon. 2023 Mar;9(3):e13640.  

5.  Browner BD. Skeletal Trauma: Basic Science, Management, and Reconstruction. Elsevier 
Health Sciences; 2009. 1747 p.  

6.  Nabri IA. El Zahrawi (936-1013 AD), the father of operative surgery. Ann R Coll Surg 
Engl. 1983 Mar;65(2):132–4.  

7.  LA CONTENTION ORTHOPÉDIQUE - PDF Téléchargement Gratuit [Internet]. [cited 2022 
Nov 16]. Available from: https://docplayer.fr/18691787-La-contention-
orthopedique.html 

8.  Mathijsen A. New method for application of plaster-of-Paris bandage. 1852. Clin Orthop 
Relat Res. 2007 May;458:59–62.  

9.  MEISENBACH: A STUDY OF PLASTER-OF-PARIS BANDAGES - Google Scholar [Internet]. 
[cited 2022 Nov 16]. Available from: 
https://scholar.google.com/scholar_lookup?journal=Am.+J.+Orthop.+Surg.+(Phila.+Pa
.)&title=A+study+of+plaster+of+Paris+bandages.&author=R.O.+Meisenbach&volume=
24&issue=1&publication_year=1906&pages=1-24& 

10.  Smith GD, Hart RG, Tsai TM. Fiberglass cast application. Am J Emerg Med. 2005 
May;23(3):347–50.  

11.  Adkins LM. Cast changes: synthetic versus plaster. Pediatr Nurs. 1997 Aug;23(4):422, 
425–7.  

12.  Berman AT, Parks BG. A comparison of the mechanical properties of fiberglass cast 
materials and their clinical relevance. J Orthop Trauma. 1990;4(1):85–92.  

13.  Kujath P, Spannagel U, Habscheid W. Incidence and prophylaxis of deep venous 
thrombosis in outpatients with injury of the lower limb. Haemostasis. 1993 Mar;23 Suppl 
1:20–6.  

14.  Douillet D, Barbère T, Peintre M, Moumneh T, Morin F, Savary D, et al. Risque 
thromboembolique veineux chez les patients traumatisés d’un membre inférieur 



21 

nécessitant une immobilisation : vers une approche individualisée. Ann Fr Med Urgence. 
2021 Sep 1;11(5):311–9.  

15.  Szostakowski B, Smitham P, Khan WS. Plaster of Paris-Short History of Casting and 
Injured Limb Immobilzation. Open Orthop J. 2017;11:291–6.  

16.  Dk D, R T. Complications of immobilization and bed rest. Part 1: Musculoskeletal and 
cardiovascular complications. Canadian family physician Medecin de famille canadien 
[Internet]. 1993 Jun [cited 2022 Jun 22];39. Available from: 
https://pubmed.ncbi.nlm.nih.gov/8324411/ 

17.  Inglis M, McClelland B, Sutherland LM, Cundy PJ. Synthetic versus plaster of Paris casts 
in the treatment of fractures of the forearm in children: a randomised trial of clinical 
outcomes and patient satisfaction. Bone Joint J. 2013 Sep;95-B(9):1285–9.  

18.  Joël DV. Immobilisation dans la prise en charge des traumatismes. 2003;  

19.  Recommendations | Fractures (non-complex): assessment and management | Guidance 
| NICE [Internet]. NICE; 2016 [cited 2023 Jul 30]. Available from: 
https://www.nice.org.uk/guidance/ng38/chapter/Recommendations#ongoing-
orthopaedic-management 

20.  Douillet D, Riou J, Thoma M, Moumneh T, Darsonval A, Trinh-Duc A, et al. 
Thromboembolic risk stratification by TRiP(cast) score to rationalise thromboprophylaxis 
in patients with lower leg trauma requiring immobilisation: a study protocol of the casting 
stepped-wedge cluster randomised trial. BMJ Open. 2021 Jun 28;11(6):e045905.  

21.  Hemming K, Taljaard M, McKenzie JE, Hooper R, Copas A, Thompson JA, et al. Reporting 
of stepped wedge cluster randomised trials: extension of the CONSORT 2010 statement 
with explanation and elaboration. BMJ. 2018 Nov 9;363:k1614.  

22.  Zaino CJ, Patel MR, Arief MS, Pivec R. The effectiveness of bivalving, cast spreading, and 
webril cutting to reduce cast pressure in a fiberglass short arm cast. J Bone Joint Surg 
Am. 2015 Mar 4;97(5):374–80.  

23.  Chaudhury S, Hazlerigg A, Vusirikala A, Nguyen J, Matthews S. Lower limb intracast 
pressures generated by different types of immobilisation casts. World J Orthop. 2017 Feb 
18;8(2):170–7.  

24.  Marson BM, Keenan MA. Skin surface pressures under short leg casts. J Orthop Trauma. 
1993;7(3):275–8.  

25.  Halanski M, Noonan KJ. Cast and splint immobilization: complications. J Am Acad Orthop 
Surg. 2008 Jan;16(1):30–40.  

26.  Woodcast | Sustainable & safe casting material [Internet]. [cited 2023 Apr 22]. Available 
from: https://www.woodcast.com/ 

27.  Gwilym S, Sansom L, Rombach I, Dutton SJ, Achten J, Costa ML. Woodcast versus 
standard casting material for the immobilization of nonoperatively treated distal radial 
fractures. Bone Joint J. 2020 Jan;102-B(1):48–54.  



22 

28.  Chen YJ, Lin H, Zhang X, Huang W, Shi L, Wang D. Application of 3D-printed and patient-
specific cast for the treatment of distal radius fractures: initial experience. 3D Print Med. 
2017;3(1):11.  

29.  Chen Y, Lin H, Yu Q, Zhang X, Wang D, Shi L, et al. Application of 3D-Printed Orthopedic 
Cast for the Treatment of Forearm Fractures: Finite Element Analysis and Comparative 
Clinical Assessment. Biomed Res Int. 2020;2020:9569530.  

30.  Schlégl ÁT, Told R, Kardos K, Szőke A, Ujfalusi Z, Maróti P. Evaluation and Comparison of 
Traditional Plaster and Fiberglass Casts with 3D-Printed PLA and PLA–CaCO3 Composite 
Splints for Bone-Fracture Management. Polymers (Basel). 2022 Aug 30;14(17):3571.  

31.  Van Lieshout EMM, Verhofstad MHJ, Beens LM, Van Bekkum JJJ, Willemsen F, Janzing 
HMJ, et al. Personalized 3D-printed forearm braces as an alternative for a traditional 
plaster cast or splint; A systematic review. Injury. 2022 Nov;53 Suppl 3:S47–52.  

 



23 

LIST OF FIGURES 

Figure 1. Flow chart .................................................................................................. 10 

Figure 2. Forrest plot ................................................................................................ 14 



24 

LIST OF TABLES 

Table 1. Baseline characteristic of patients ................................................................... 11 

Table 2. Trauma and immobilization characteristics ....................................................... 12 

Tableau 3. Primary and secondary outcomes ................................................................ 15 



25 

TABLE OF CONTENTS 

 ABSTRACT .................................................................................... 2 

INTRODUCTION ............................................................................ 4 

1. Aim Of The Study .......................................................................................... 5 

METHODS ...................................................................................... 6 

1. Trial Design .................................................................................................. 6 

2. Trial Population ............................................................................................ 6 

3. Data Collection Method ................................................................................. 7 

4. Outcomes ..................................................................................................... 7 

5. Statistical Analysis ....................................................................................... 8 

6. Ethical Consideration .................................................................................... 8 

RESULTS ....................................................................................... 9 

1. Study Population .......................................................................................... 9 

2. Primary Outcome ........................................................................................ 12 

3. Secondary Outcomes .................................................................................. 13 

DISCUSSION ............................................................................... 16 
CONCLUSIONS ............................................................................ 19 

REFERENCES ............................................................................... 20 

LIST OF FIGURES ........................................................................ 23 

LIST OF TABLES .......................................................................... 24 

TABLE OF CONTENTS ................................................................... 25 

SUPPLEMENTARY APPENDIX .......................................................... I 



I 

SUPPLEMENTARY APPENDIX 

Supplementary Appendix 1. EQ-5D-5L (version française). 

 

 

 

 

 

 



 

 



 

DOREZ Simon 
Comparaison du taux de complication entre immobilisation en plâtre de Paris et en 

résine chez les patients traumatisés du membre inférieur 
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Complication rate comparison between plaster of Paris and fiberglass for patients with 

lower limb trauma 
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R
ÉS

U
M

É INTRODUCTION: Les traumatismes des membres inférieurs sont un motif de recours fréquent aux urgences.  Le 
traitement a évolué au fil des siècles depuis Hippocrate jusqu’à nos jours. Le plâtre de Paris est en concurrence 
avec la résine depuis les années 1970, néanmoins il n’existe aucune recommandation scientifique afin de choisir 
l’un ou l’autre de ces matériaux. Le but de notre étude est de comparer le taux de complication entre le plâtre de 
Paris et la résine à 90 jours d’un traumatisme d’un membre inférieur. 
 
METHODES: Nous avons réalisé une étude post-hoc de l’étude CASTING. C’est un essai randomisé en ouvert 
réalisé en permutation séquentielle avec une évaluation en aveugle des résultats. Il s’est déroulé sur 15 services 
de médecine d’urgence en France et en Belgique incluant des patients avec un traumatisme du membre inférieur 
qui nécessitait une immobilisation. Les patients étaient suivis par un questionnaire téléphonique standard à 30 
jours et 90 jours. Pour la comparaison entre les deux groupes nous avons calculé un score de propension en 
utilisant l’effet moyen du traitement (ATE).  
 
RESULTATS: Sur les 2120 patients sélectionnés, 869 ont été inclus : 628 dans le groupe plâtre de Paris et 241 
dans le groupe résine. Le critère de jugement principal était survenu 6.7% (95%CI; 4.7 à 8.7%) dans le groupe 
plâtre de Paris et 16.7% (95%CI; 11.9 à 21.4%) dans le groupe résine. L’odds ratio était de 2.8 (95%CI; 1.8 à 
4.5%). L’augmentation du risque absolu était de 10.0% (95% CI; 4.9 à 15.1%). 
 
CONCLUSION: L’utilisation de résine dans le cadre d’immobilisation du membre inférieur est associé à une 
augmentation par un facteur 3 du risque de complications (blessure, douleur, allergie, œdème ou prurit) à 90 jours 
par rapport à une immobilisation en plâtre de Paris.  
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INTRODUCTION: Lower limb trauma is a common reason for visiting the emergency room. The treatment has 
evolved through century from Hippocrates to nowadays. Plaster of Paris is in competition with fiberglass since 
1970’s, but there is no scientific recommendation to choose one of those materials. The aim of this study was to 
compare the complication rate between plaster of Paris and fiberglass at 90 days after a lower limb trauma. 
 
METHODS: A post hoc study of CASTING trial was performed. It was a stepped-wedge cluster randomized open-
label trial with blinded outcome evaluation in 15 emergency departments in France and in Belgium which included 
patients with lower limb trauma requiring immobilization. Patients were followed-up by phone at 30 days and 90 
days. For comparison between the two groups, a propensity score adjustment using the average treatment effect 
(ATE) was performed. 
 
RESULTS: Of the 2120 recruited patients, 869 patients were included: 628 with plaster of Paris and 241 using 
fiberglass immobilization. The primary outcomes occurred in 6.7% (95%CI; 4.7 to 8.7%) in plaster of Paris group, 
and in 16.7% (95%CI; 11.9 to 21.4%) in fiberglass group. The odds ratio was 2.8 (95%CI; 1.8 to 4.5%). The 
difference risk increase was 10.0% (95% CI; 4.9 to 15.1%). 
 
CONCLUSIONS: Fiberglass use in immobilization of lower limb trauma was associated with a 3-fold increase of 
complications (i.e., wounds, pain, allergy, oedema, or pruritus) at 90 days compare with Plaster of Paris.  
 

 


