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Abstract: 

Aim: To determine the clinical and radiographic outcomes of patients treated with functional bracing for humeral 

shaft fractures. 

Place and duration: Ganga Ram Hospital Lahore for one-year duration from March 2019 to February 2020. 

Material and methods: 15 patients with a mean age of 43 (in the range of 18 to 67 years) who met the inclusion 

and exclusion criteria, initially stabilized with plaster of Paris U-slab for two weeks followed by the application 

of a functional brace. Clinical and radiographic assessments were done weekly for the 1st four-weeks after the 

start of orthotic practice, & every 2-weeks thereafter. Functional assessment was carried out in accordance with 

Hunter's criteria. Radiographic assessment was performed taking into account the formation of healing tissue, 

anterior / posterior, lateral and rotational angulations and shortening into consideration. 

Results: Most patients (n = 13, 86.6%) attained union after an average of 14-weeks (range 12-20 weeks). 2 

fractures (13.3%) did not join, and then underwent surgery. 9 (69.2%) patients were assessed as functionally 

excellent (G5) and four (30.7%) good (G3-G4) according to Hunter's criteria. The mean varus-valgus angulation 

were 9 degrees in patients with functional bracing, while the anterior posterior angulation was 10 degrees. One 

patient (7.6%) had a 2 cm shortening combined whose fracture was united with bracing. 

Conclusion: Fractures shaft of humerus treated with a functional brace gave a high-union rate with excellent 

functional outcomes. 
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INTRODUCTION: 

Fractures of the humerus shaft account for 1% to 3% 

of all fractures and about 20% of all fractures 

containing bone. Radial nerve injury is a communal 

complication of brachial axis fractures happening in 

18% of blunt injuries. Often, injuries to the radial 

nerve are associated with fractures of the spiral axis 

of the humerus in the middle third1-2. The methods 

of treating humerus fractures have improved 

significantly compared to their original definitions 

in ancient Egypt; though, the basic management 

principles remained consistent over time3. There is 

no evidence from randomized controlled studies that 

determine whether surgical intervention of humerus 

shaft fractures provides a better or worse result than 

any surgery4. Most closed fractures of the humerus 

can be effectively treated by closed methods; it is 

often reported that rates in the EU are over 90%. 

Multiple closed methods are available, including the 

employment of traction, as well as the use of the 

hanging arm cast, coaptation splint, Velpeau 

dressing, abduction humeral/shoulder spica cast, or 

functional brace5. Sarmiento and his colleagues first 

used functional brace in 19776. This device consists 

of plastic front and rear covers fastened by Velcro 

straps. Functional bracing renders a high rate of 

union and seems to be a safe method of treatment for 

the majority of closed humeral fractures7. Functional 

reinforcement ensures a high binding rate and 

appears to be a safe treatment for most closed 

humerus fractures. This study aimed to assess the 

clinical and radiographic results of humeral bone 

fractures treated with functional orthopedic device. 

 

MATERIAL AND METHODS: 

This cross-sectional study was held in Ganga Ram 

Hospital Lahore for one year duration from March 

2019 to February 2020. In this study, 15 patients of 

all ages, both sexual and isolated fractures of the 

isolated humerus, who reported within a week or 

earlier after injury were selected. All patients with 

multiple fractures, bilateral fractures of the humerus, 

pathological fractures, segmental fractures, delivery 

extension, open fractures associated with humerus 

fractures, `` floating elbow '' and patients with 

forearm bone, morbid obesity and unilateral 

fractures arms with poor patient compliance such as 

plexus injuries and mental retardation, and fractures 

with neurological disorders such as parkinsonism or 

epilepsy were not included. 

 

The study protocol was approved by the hospital's 

ethics committee and written informed consent was 

obtained from all entities involved. A full 

neurological examination of the limb was performed 

and anterior-posterior and lateral x-ray of the 

humerus was taken. All fifteen fractures were 

initially stabilized with the help of Plaster of Paris 

(Gypsona- BSN Medical 6’) U-slab under 

intravenous sedation with diluted Diazepam 

(Valium-Martin Dow) and Sosegan (Pentazocine 

HCl-Searle). After correctly placing the humerus, 

the cotton is wrapped around the shoulder and the 

elbow bends 90 degrees. The slab is applied to the 

shoulder and the forearm in a neutral position, from 

6 inches to 8-10 layers wide. Two weeks after 

application of U slab, acute pain and swelling were 

reduced and functional brace was used. In order to 

leave the ankle area open and allow the elbow to 

bend to 120 °, support was used for all patients with 

measurements taken from the arm intact. Adhesive 

tapes are arranged according to soft tissue swelling 

and continuous reinforcement is used. The 

orthodontic appliance made of thermoplastic 

polyethylene, extending from the level of 2.5 cm 

below the armpit to the medial side to a height of 1.3 

cm from the medial mediastinum and just above the 

acromion on the lateral side described by Sarmiento. 

A shoulder sling was used that held the elbow at a 

90-degree angle. Patients were encouraged to 

perform active and passive movement exercises for 

all broken limb joints. For the first two consecutive 

weeks the baby carrier was used except when the 

patient was exercising. About a week after putting 

on the apparatus, pendulum exercises with an 

outstretched elbow began. Clinical and radiographic 

assessments were done weekly for the 1st four weeks 

after the start of orthotic practice, and every 2-weeks 

thereafter. The functional use of the orthopedic 

device ended with the appearance of satisfactory 

scar tissue, disappearance of pathological 

movement, and pain in the fracture line. Patients 

with radial nerve palsy were observed in a nerve 

conduction study (NCS) and electromyogram 

(EMG) taken after the sixth week, and repeated 

within 12 weeks unless improvement was seen. In 

these patients, a radial splint was immediately 

applied and passive hand and wrist exercises began. 

Functional and radiographic assessment was 

performed as part of patient observation. Functional 

assessment was compared to the intact page 

according to Hunter's criteria (Table 1). 

 

Table1: Hunter Criteria 

Grade  Description  

G-I Complete absence of shoulder & elbow movements & complete impairment in daily activities   

G-II  Lesser degree of movement & important impairment in daily activities   

G-III Small impairment in daily activities because of restricted movement  

G-IV Mild restriction in movement not affecting daily activities  

G-V  Full range of motion in shoulder & elbow  



IAJPS 2020, 07 (05), 1342-1346                 Iqra Shahid et al                   ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 1344 

Radiographic assessment was performed taking into account tissue healing, anterior posterior, lateral and rotary 

holes, and shortening. Improvement that occurs within 16 to 24 weeks is called delayed union, and improvement 

only after 24 weeks, which is called non-union. Acceptable compensation of brachial axis fractures was considered 

a 3 cm shortening, 30 ° torsion angle and valgus, and 20 ° forward / backward angulation. All statistical analyzes 

were performed using SPPS Release 15. Calculated mean values and data shown in the tables when necessary. 

 

RESULTS: 

15 patients, 11 (73.3%) men and 4 (26.6%) with an average age of 43 years (range 18–67) completed the study. 

The right humerus was fractured in 10 (66.6%) patients, and 5 (33.3%) had a left humerus fracture. The causes of 

fractures were road accidents in 7 (46.6%) patients, a decrease in 4 (26.6%) patients, and physical aggression in 

2 (13.3%) patients and sports injuries in 2 (13.3%) patients. The frequency and patterns of shoulder axis fractures 

are shown in Table 2. 

 

Table 2: Frequency and patterns of humeral shaft fractures 

Level of 

fracture  

Number of  

fractures  

Transverse  Oblique  Spiral  Comminuted  

No.  %  No.  %  No.  %  No.  %  

Proximal 1/3  04  02  50%  01  25%  01  25%  00  00  

Middle 1/3  08  04  50%  02  25%  01  12.5%  01  12.5%  

Distal 1/3  03  01  33.3%  01  33.3%  01  33.3%  00  00  

Total  15   07   46.6%  04  26.6%  03  20%  01  6.6%  

 

Most patients (n = 13, 86.6%) achieved union after 

an average of 14-weeks (range 12-20 weeks). Both 

fractures (13.3%) did not connect and then treated 

them with plaques and bone grafts. The two 

unbound fractures were a simple transverse fracture 

in the mid-3rd and an oblique fracture in the distal 3rd 

of the humerus. Varusvalgus and posterior / anterior 

angulation were measured in patients improved with 

functional braces on the final control radiographs. 

The mean angulation of the difference and valgus 

was 9 degrees (range 0-12 degrees), while the mean 

back angulation was 10 degrees (range 0-17 

degrees) in patients with functional brace. 

 

No patient had rotational deformity. None of these 

extensions were considered functional and 

cosmetically important. One patient (7.6%) had a 2 

cm shortening in combination with fracture support 

and full length was obtained in all other cases. 

Radial nerve palsy was reported in only one patient 

(6.6%) in a spiral fracture in the middle 3rd of the 

body and healed spontaneously after the fourth 

month. Maceration occurred in three patients (20%) 

related to corset skin irritation. For these adventures 

dermatological and care products were used without 

support. In functional evaluation according to 

Hunter's criteria, after healing a fracture, 4 patients 

(30.7%) had a small range of motion and full range 

of motion that did not affect daily activity (Hunter 

G3-G4). (Hunter G5) was observed in 9 (69.2%) 

patients. The most common functional loss was 

limitation of shoulder abduction (average loss of 30 

degrees) in 3 (23%) patients and external rotation 

(loss of 15 degrees) in 1 (7.6%) patients. 

 

DISCUSSION: 

Functional support has been recognized as the gold 

standard in the conservative treatment of shoulder 

fractures. In our study, we documented an 

attachment rate of 86.6% with functional orthopedic 

support. In the largest clinical analysis to date, 

Sarmiento reported that 922 patients treated with 

surgery for both closed and open humerus fractures 

98% of all closed injuries and 94% of all open 

fractures were cured8. He concluded that a 

functional addition to the treatment of shoulder 

fractures is associated with a high binding rate, 

especially for closed fractures. Residual angular 

deformations can generally be considered functional 

and aesthetic9. In another study, 77% of the union 

index (46% of the union index in the proximal 3rd of 

the humerus, 81% and 86% in the middle and distal 

third row, respectively) was reported. However, in 

this study, while the splint was applied immediately 

after the injury, when the acute pain and swelling 

were reduced, we used functional support two weeks 

after sustaining the fracture10. 

 

In our study, functional assessment after fracture 

healing was done according to Hunter's criteria, and 

4 patients (30.7%) had 4 slight movement 

restrictions that did not affect daily activity (Hunter 

G3-G4) and full range of motion (Hunter G5) was 

observed in 9 patients (69.2%)11. Ozkurt and Altay 

achieved an 80% binding rate to a functional cluster 

and reported that functional results were excellent in 

20% (G5) and 80% of patients (G3-G4) according to 

Hunter's criteria. The sample size was 30 in the 

study and the mean follow-up was 20 months (range 

10-58 months). In another study, radiographic and 

functional results of Kwasna et al12. Radiographic 

and functional outcomes were very good in 31 

patients (81.6%), good in 7 patients (18.4%) and 
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there were no complications associated with 

functional supplementation13. 

In our study, the most common functional loss was 

limitation of shoulder abduction (30-degree average 

loss) in 3 (23%) patients and external rotation (15-

degree loss) in 1 (7.6%) patient14. Sarmiento 

reported that loss of arm movement was greater than 

25 degrees in only 2% of patients, while Fjalestad 

and Stromsoe reported loss of external rotation in 21 

fractures (38%). In the case of poor rotation, fracture 

consolidation was often observed in the studies and 

a linear correlation was found between the loss of 

external rotation and clinical results. Rosenberg and 

Soudry treated 15 consecutive patients with 

humerus fractures with functional support and 

observed for an average of 30 months (range 12 to 

57 months) and evaluated them with Constant and 

Oxford Shoulder Score. They concluded that the 

shoulder function in a damaged limb may continue 

to deteriorate, although the fracture connection is 

usually achieved after functional strengthening. 

 

We documented nonunion in two patients (13.3%) 

with a middle third transverse fracture and a third 

distal oblique fracture, and both patients were 

intense smokers and repeated instructions. Decomas 

and Kaye noted risk factors associated with failure 

to treat humerus fractures after functional 

supplementation: obesity (37%); smoking history 

(53%); metabolic bone disease (32%); 

cardiovascular disease (37%); short oblique 

fractures (89%); open fractures (26%); and fractures 

of a third of the proximal shaft (68%). They advise 

these patients to advice on the possible risk of non-

union due to functional enhancement, and consider 

the option of surgical fixation15. 24 In 44 (90%) of 

49 patients treated by Rutgers and Ring, the loss of 

movement should not be more than 15 degrees for 

each patient. Four (29%) of the proximal third 14 

fractures, 1 of 22 fractures in the mid-3rd (4%) and 

none of the 13 distal 3rd fractures failed. They 

concluded that proximal 3rd long oblique fractures 

may be higher than the average risk not associated 

with functional fracture enhancement. Despite the 

strengths of our research, some limitations should be 

mentioned. Our sample may not be large enough and 

the observation time was short. For this reason, we 

recommend a larger series of boxes with longer 

observations on this topic. Since there is very little 

research data on this topic so far, the need for further 

research cannot be overestimated. 

 

CONCLUSION: 

Fractures shaft of humerus treated with functional 

orthodontic brace gave a high union rate with 

excellent functional results. It ensures good 

alignment of parts and ensures fast and 

uninterrupted osteogenesis. Early introduction of 

functional activity along the limb seems to provide 

the desired physiological environment that helps in 

healing quickly and preventing loss of labor. Its use, 

adaptation, non-surgical risk, economically 

beneficial and acceptance of this method of patient 

treatment are high. Since our results confirm the 

effectiveness of this method of treatment, functional 

brace should be taken into account only with very 

high rates of efficacy in the treatment of humeral 

diaphyseal fracture and low complications. 
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