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2 Introduction Fractures of the forearm are one of the most common injuries occurring 

in childhood accounting for 3.4% of all childhood fractures.1 Over the 

last two decades, the incidence of forearm fractures have increased due 

to changes in the physical activity patterns and higher risk-taking 

behaviours demonstrated by children.2 There is also an increase in the 

mean age of children suffering from forearm diaphyseal fractures which 

have secondarily increased the proportion of children requiring 

operative treatment.2 



 

The vast majority of diaphyseal forearm fractures are treated by non-

operative methods with closed reduction and cast application being the 

preferred method for 90% of the cases.3 The remaining 10% which 

include irreducible, unstable and comminuted fractures need operative 

treatment.4 Out of the 90% that are initially treated with casts, a further 

7% need secondary operative treatment for loss of reduction between 1-

2 weeks into the treatment.5 The risk factors for redisplacement were 

children older than 10 years, proximal-third radius fractures and ulna 

angulation less than 15 degrees.6 

 

Non-operative treatment in children is believed to be greatly aided by 

the fact that children do have significant remodelling potential which 

more than makes up for the initial imperfect radiological union and the 

not-so-satisfactory clinical results.7 This remodelling potential is higher 

in children below 10 years, when the deformity is in the plane of the 

elbow and wrist motion and when the fracture is closer to the physis.8 In 

view of the higher risk for redisplacement after closed reduction and 

poor remodelling potential after 10 years of age, there is an increasing 

tendency to seek surgical methods of management to secure a stable 

reduction in older children and adults. 9 

 

The operative methods for paediatric diaphyseal forearm fractures are 

either by an intramedullary elastic nailing which is performed either 

closed or by a mini-open incision versus an open reduction and internal 

fixation with plates and screws.10, 11 Elastic nailing has the advantage of 

preservation of the periosteum, ease of removal and avoidance of a scar 

in the forearm. It is best reserved for displaced transverse or oblique 

fractures. The disadvantage is that it does not help in achieving length of 

the forearm in comminuted fractures 9, 10 Treatment with plates and 

screws have the advantage of precise anatomical reduction by 

reconstruction of the radial bow. Plating, however, will require stripping 

of the periosteum, a longer unsightly surgical scar on the forearm which 

is predominantly an exposed area, soft tissue contractures leading to 

stiffness and a higher chance of infections and refracture.12 Plating is 

preferred in communited fractures where there is a risk of loss of length 

and in children presenting late with fractures showing early callus 

formation.9, 12 The studies that have tried to compare the efficacy of one 

method over the other for fresh fractures have shown a slight advantage 

for nailing over plating.9  

 

The final function outcome of forearm diaphyseal fractures, whether 

non-operative or operative treatment depends on the restoration of the 

location and magnitude of the radial bow which is needed for forearm 

supination and pronation.13, 14 Common activities of daily living (ADLs) 

require nearly 75 degrees of pronation and 90 degrees of supination.15 

The needs for forearm motion in ADLs are only increasing with ever 

increasing computer and smartphone usage.  

Standard methods have been described to measure the magnitude and 

location of the radial bow.16 Depending on the age of the child some 



amount of remodelling and restoration of the radial bow can be expected 

in children which will translate into improvement in forearm rotations 

over a period of time. Having said that, restoring near-normal 

anatomical alignment and therefore achieving functional results should 

be the end goal in treatment of forearm diaphyseal fractures. 

 

A. Problem statement The injuries to the forearm need a great deal of attention both for their 

aesthetic and functional consequences. Since most children have poorly 

developed muscles, malalignment can produce a deformity which is 

particularly concerning to the parents.  

 

For reasons mentioned above, forearm fractures in children seem to 

behave in some kind of a dynamic continuum where an acceptable 

reduction in a child below 10 years does not seem to be acceptable in 

another child older than 10 years. This makes the treatment of these 

fractures extremely challenging, which precludes strict 

recommendations based on age. Another fact that complicates matters 

even further is that children of the same age often present with different 

skeletal build and therefore the treatment based on the age should also 

consider the skeletal build and muscle mass of the forearm. 

 

The paradox in pediatric forearm fractures is that anatomical reduction 

is not always associated with normal range of motion while non-

anatomical reduction is associated with reasonably good range of 

motion. In the former, the restriction of motion is attributed to scarring 

of the interosseous membrane which is though not predictable from the 

injury radiographs have been attributed to surgical intervention, 

particularly open-reduction. Thus, treatment of forearm shaft fracture 

must balance the risk of allowing some amount of stiffness to occur 

secondary to malunion against the risk of creating stiffness secondary to 

surgical procedures.  

B. Rationale  

C. Novelty Limited number of studies are available on this topic from Indian 

population. Most of the clinical guidelines that we follow for treatment 

are from Western studies. Indian children tend to have smaller build 

with less bulky muscles as compared to their Western counterparts and 

therefore age recommendations based on the build of Western children 

may not be strictly applicable to our population. This study therefore 

aims to fill in the lacunae. 

D. Expected outcome and 

application 

This study will examine the spectrum of closed paediatric forearm 

diaphyseal fractures in our study population at different ages in 

childhood in terms of location of the fracture and fracture type as 

defined by AO. This study will also examine the clinical and 

radiological outcomes in the study subjects treated by non-operative and 

operative methods and compare it with standard studies. 

3 Research question(s)  

4 Research hypothesis (es), if 

any 

 

5 Objectives of the Study: To study the spectrum of closed paediatric diaphyseal forearm fractures 



A. Primary 

objective(s) 

B. Secondary 

objective(s) 

in our study population at different age in childhood and in both sex in 

terms of location of the fracture and fracture type as defined by AO. 

 

To study the clinical outcome in non-operative as well as operative 

treatment of closed paediatric diaphyseal  forearm fractures. 

 

To study the radiological outcome in terms of restoration of the 

magnitude and the location of the radial bow in non-operative as well as 

operative treatment of closed paediatric diaphyseal forearm fractures by 

comparing with the contra-lateral normal forearm. 

 

To study the complications of management of closed paediatric 

diaphyseal forearm fractures treated by non-operative as well as 

operative methods. 

6 1. Review of literature Sinikumpu et al2 in a decade long study between 2000-2009 noted an 

increasing incidence of children’s forearm fractures whereas there was a 

reducing trend of fractures in other areas. The found a 4.4 fold increase 

in incidence with a corresponding 4.2 fold increase in the cases 

requiring surgery. What was interesting was the percentage of children 

needing surgery went up from 13.3% at the beginning of the decade to 

52.7% by the end of the decade. The average age of the children also 

showed an increasing trend with a good percentage of trampoline 

injuries. This points towards a change in sporting behavior of children 

as compared to previous decades which place them at a higher risk for 

forearm fractures which are commonly injured when children fall on to 

an outstretched hands. 

 

Appalled by the growing fascination for operative treatment of forearm 

fractures, Jones and Weiner3 did a review of their own cases of forearm 

fractures in children at their institution which was a dedicated children’s 

hospital. They studied 730 forearm fractures where they found that only 

300 children actually required manipulation and casting. The rest could 

be treated by a splint/cast without manipulation. Of the 300 children 

requiring casting, only 22 children lost reduction and needed 

remanipulation of which 10 were managed by cast application and 12 

needed pins and plaster treatment. Having said that, pins and plaster 

techniques are no longer used now due to high chances of pin infections 

and discomfort to the children. They concluded that cast application 

achieved excellent results in majority of the forearm fractures. We may 

perhaps conclude that the small percentage of children requiring the pins 

and plaster treatment in Jones and Weiner study are the ones requiring 

operative treatment with nails or plates. 

 

Bowman, et al6 did a review of 282 forearm shaft fractures treated by 

closed reduction and casting to examine the predictors of early 

radiographic failure of reduction. They concluded that children older 

than 10, proximal-third radius fractures and ulna angulation <15 

degrees seem to be at highest risk for failure of reduction needing early 

recognition and further management. 



 

Voto and associates5 examined 90 children treated primarily with closed 

reduction and cast application. They found that 7% of children had 

reangulation which occurred predominantly between 1-2 weeks 

emphasising on close monitoring during this period. 

 

Younger, et al8 studied 150 children with an average age of 8 years with 

forearm shaft fractures at an average of 4 years following injury. The 

introduced the concept of axis deviation in the forearm with 

trigonometric calculations. They defined acceptable reductions as 200 in 

the distal third, 150 in the middle third and 100 in the proximal third of 

the radius and ulna. Two and a half decades later, these 

recommendations continue to be the acceptable limits of reduction for 

forearm diaphyseal fractures. 

 

Matthews, et al13 did a classic study on 10 adult cadavers to study the 

effect of angular malunions of the radius and ulna on forearm rotations. 

They deliberately fixed cadaveric forearms at 100  and 200 malunions 

with steel plates. A 100 malunion of either radius or ulna resulted in little 

measurable loss while the same 100 malunion of both bones resulted in 

200 loss of pronation and supination. A 200 malunion of both bones 

resulted in 400 loss of pronation and supination thereby magnifying the 

loss of forearm rotations with incremental changes in malunion of the 

radius and ulna fractures 

 

In the early nineties, Lascombes, et al10 presented their classic paper in 

which they introduced the technique of elastic nailing to the rest of the 

world. They studied eighty children with displaced forearm shaft 

fractures with elastic nailing and achieved 93% excellent results with 

the technique. Interestingly, they had 8% cases with significant loss of 

pronation/supination (200 loss) and 16% cases with hypoaesthesia of the 

superficial branch of the radial nerve. They recommended no post-

operative casting and encouraged immediate motion. They 

recommended nail removal between 10 and 12 months. Though a novel 

technique, this method introduced some implant related complications 

like superficial radial nerve paresthesia and tendon injuries to the 

extensor pollicis longus during introduction of the nail as well as due to 

subsequent irritation with the nail. 

 

Fernandez, et al11 reported on their retrospective study comparing 

plating versus nailing. They elaborated on the advantages and 

disadvantages of both procedures and concluded that nailing was a safe, 

child-friendly and minimally invasive technique with an excellent 

functional and cosmetic outcome compared to plating which no doubt 

achieved a rigid anatomical fixation but at the cost of higher 

complications.  

 

Though the superiority of nailing over plating was established in 

younger children, many authorities suspected whether these conclusions 

could be extrapolated to adolescent children whose bones behaved 



somewhat like adults. Shah, et al9 examined the results of plating versus 

nailing in 61 adolescent children with a mean age of 13.9 years (range – 

11.5 to 16.9) with special emphasis on location of the radial bow and the 

magnitude of the radial bow with its relation to forearm rotations. They 

concluded that flexible intra-medullary nailing of paediatric forearm 

diaphyseal fractures in adolescents was safe and effective and had less 

complications when compared with plating. Although flexible flexible 

intra-medullary nailing resulted in distal translation of the radial bow, 

forearm rotation was not compromised. 

 

Firl and Wunsch16 modified the method of Schemitsch and Richards 

(described for adults) for measuring the amount and site of maximum 

radial bow in immature skeleton taking into account for the open physis. 

They defined and standardized the technique on antero-posterior X-rays 

of 100 normal children. The site of maximum bowing remained constant 

at 60.39% of the length of the radius (95% CI 59.65 to 61.14). The value 

of maximum bowing did not exceed 10% of the total  length (mean 

value 7.21%; 95% CI 7.00 to 7.41). These measures give an idea to 

quantify the radial bow and coreate it with forearm rotations. 

 

Mathiowetz and associates17 studied 213 males and 240 females 

between 6 and 19 years to establish normative data for grip strength and 

a pinch strength. They concluded that grip and pinch strength increases 

with increasing chronological age, that males are stronger than females 

in all age groups, and that hand dominance does not significantly affect 

hand strength scores. They also defined precise seating and positioning 

of the study subjects before measuring the grip strength. 

 

7 2. Methodology  

A. Study design Hospital based study 

B. Study participants 

(human, animals or 

both) 

Humans 

 

i. Inclusion criteria 

 

 

 

ii. Exclusion criteria 

 

 

 

 

 

 

 

 

 

 

Children between 3-16 years with closed fracture of the radius and ulna 

of AO Type 22-D2.1, 22-D4.1,22-D4.2, 22-D5.1 and D5.218 available 

for a minimum follow-up of one year after the surgery 

 

Single bone fracture of the radius or ulna 

Plastic deformation of the radius and ulna 

Monteggia fracture 

Galeazzi Fracture 

Bilateral forearm fractures on presentation 

Previously treated forearm fracture in either limb 

Pathological Fractures 

Open Fractures 

Birth injuries 

Fractures of the humerus/ metacarpals/ carpus and phalanges of the 

same limb 

 



 

iii. Withdrawal criteria, if 

any (trial-related 

therapy, follow-up and 

documentation are 

terminated 

prematurely as it is 

indicated to ensure 

safety of the 

participants)  

iv. Rescue criteria, if 

applicable (starting 

symptomatic therapy 

either to control 

symptoms of disease 

or to overcome lack of 

adequate efficacy of 

the study drug or 

placebo)                                                                    

v. Number of groups to 

be studied, identify 

groups with definition 

C. Sampling  

a. Sampling 

population 

 

 

b. Sample size 

calculation 

 

 

c. Sampling 

technique 

 

Children between 3-16 years presenting to the out-patient or emergency 

department of SDM College of Medical Sciences & Hospital with 

closed fracture of the radius and ulna between January 2021 and 

December 2022. 

 

30 children with closed paediatric forearm fractures satisfying the 

inclusion criteria.  

 

D. Randomization details 

(for interventional 

studies)- Intervention 

details with 

standardization 

techniques (drugs / 

devices / invasive 

procedures / noninvasive 

procedures / others) 

Not applicable 

E. Ethical Clearance from 

the Institution’s Ethics 

Committee Obtained? 

(Copy to be Attached) 

Obtained 

F. Study procedure  

G. Data collection methods 

including settings and 
Initial evaluation of the patient with closed paediatric diaphyseal 

forearm fracture will involve a detailed history regarding the time of 



periodicity injury, mode of injury and history of previous long bone fractures and 

the presence of co-morbidities, if any. Additional history of recurrent 

long bone fractures in other siblings and in the parents during childhood 

is also sought. 

Clinical examination would involve assessment of the level of fracture, 

the degree of comminution, fracture pattern, the health of the soft tissue 

sleeve, vascular deficits, neurological deficits and evidence of 

impending compartment syndrome.  

Patients will then be made comfortable with a radio-lucent malleable 

above-elbow splint. Radiographic evaluation is by an X-Ray of the full 

length of the forearm with the wrist and elbow joint in both antero-

posterior and lateral views. The fracture will then be classified 

according to AO/OTA classification of Paediatric forearm Diaphyseal 

fractures.18 The parents will then be counseled about the nature of the 

injury, the mode of primary treatment (whether non-operative or 

operative), the cost of treatment, the follow-up/rehabilitation protocol 

after which an informed written consent will be taken. The child’s 

forearm will be splinted with a well padded above-elbow POP slab and 

the child would be admitted for observation for any emerging 

compartment syndrome with limb elevation, antibiotics and anti-oedema 

measures with emphasis on active finger movements. 

Between day 3 and 7, the splint would be removed to observe the status 

of the soft tissue. If the swelling has reduced since admission, and if the 

fracture is undisplaced or minimally displaced, a well padded and well 

molded above-elbow cast is applied taking care to achieve three point 

molding and interosseus space by having a cast index of 0.7 or less. If 

the fracture is displaced with shortening of less than 1cm, an attempt at 

closed reduction is made under anesthesia. If the reduction is 

satisfactory and bone contact is well maintained, an above-elbow cast is 

applied as described above. Acceptable reduction is defined as less than 

200angulation in the distal third, 150 angulation in the middle third and 

100 angulation in the proximal third of the shafts of either or both radius 

and ulna in children less than 10 years and less than 100 angulation at 

any level of either radius and ulna in children above 10 years.8 

Shortening upto 1cm is acceptable. No malrotation is accepted in the 

reduction of forearm fractures. The children treated by casting will be 

observed for 48 hours for active finger movements and emergence of 

any signs of compartment syndrome. Children are discharged after 48 

hours with advise to maintain limb elevation, continue finger 

movements and instructions on plaster care. They are instructed to 

review in the OPD between day 10-14 to check for any loss of reduction 

of the fracture. Loss of reduction is treated by reapplication of the cast 

or by surgical methods as described below. 

If the reduction is satisfactory but unstable, like in a transverse or 

oblique fracture of the radius and ulna, then closed reduction and elastic 

nailing is performed by the standard method. Radial nail is passed 

retrograde from a starting point proximal to the Lister’s tubercle 

between the second and third extensor compartment. Ulnar nail is 



passed antegrade from distal to the olecranon ephiphysis on the postero-

lateral surface of the ulna. Nails are cut and buried under the skin. Post-

operatively, the limb is splinted with an above-elbow  slab. If both the 

radius and ulna fractures are comminuted resulting in shortening of 

more than 1cm or if the child has presented three weeks after the injury, 

then open reduction and rigid internal fixation of the fracture is 

performed by a 2.5mm or 3.5mm dynamic compression plate (DCP) or 

one-third tubular plate with a minimum of three cortical screws on either 

side of the fracture to achieve a stable reduction and length of the 

forearm. Post-operatively, the limb is splinted with an above-elbow  

slab. Antibiotic prophylaxis with Cefuroxime would be started half an 

hour before surgery and continued for 72 hours. Wound is inspected at 

72 hours and the child is discharged with instructions on slab care and 

finger mobilization to follow-up in OPD at 2 weeks for suture removal. 

Children treated by nails or plates are immobilized with an above-elbow 

slab for four weeks after which the slab is removed and the forearm 

gently mobilized as tolerated. 

Patients will be followed up with serial clinical examination and X-rays 

at 6 weeks, 12 weeks and 12 months to assess the progress of fracture 

healing and to detect any complication.  

At 6 weeks follow-up, depending on the radiological findings, the cast 

will be removed and the child mobilized. Only active or active-assisted 

mobilization is performed. Bridging  of  the  fracture  site  at  three 

cortices by callus or cortical continuity with  obliteration  of  the  

fracture  line  will be  defined  as  radiographic union.4 If the healing is 

not satisfactory, the child will be protected with a forearm splint for a 

further period of four weeks. The parents are counseled about the high 

risk of refractures in forearm fractures even after apparent healing of X-

ray films and therefore children are advised not to lift weights, heavy 

school bags and indulge in contact sports.   

At 12 weeks, a clinical assessment of the range of motion of the 

forearm, wrist and elbow is made along with a radiological assessment 

of union. At this stage, child is allowed to lift weights and school bags. 

The parents however, are warned about the risk of refractures upto one 

year and therefore are advised to approach contact sports with caution. 

Parents are also advised that using a removable splint made of 

thermoplastic material during games significantly reduces the risk of 

refractures. 

A final follow-up will be made at 12 months at which time a thorough 

clinical and radiological examination will be conducted to assess the 

final outcome. Clinical assessment of both the upper limb will include 

range of motion of the forearm, wrist and elbow along with grip strength 

assessment with Saehan’s dynamometer as per the norms described by 

Mathiowetz and associates.17 The findings of the injured upper limb are 

compared to the normal opposite side and the results are graded as 

excellent, good, fair and poor as per the criteria of Flynn19 and Price.20 

Radiological assessment will include the assessment of the location and 

magnitude of the radial bow in comparison with the opposite side as 



described by Firl and Wunsch.16 Radiological assessment will also 

include the status of union, implant status (if any) and any complications 

like non-union, mal-union, delayed union, implant complications or 

signs of infection. Non-union is defined as no evidence of fracture union 

six months after the injury and delayed union is defined as fracture 

union after four months.21 

Data so obtained will be transferred to a master chart and will analyzed  

in SPSS software and with appropriate statistical tests. 

H. List of statistical tests to 

be used for data analysis 

Simple descriptive statistics such as median and mean ± SD will be used 

for variables such as age, treatment methods, time to union, range of 

movements and grip strength. Percentage will be used for categorical 

data. 

I. If it’s a Clinical 

Trial:Clinical Trials 

Registry of India or 

equivalent registration 

number to be mentioned 

 

8 3. List risks and benefits of the 

study 

This study will examine the clinical and radiological outcomes in 

children with forearm diaphyseal fractures treated by non-operative and 

operative methods and compare it with standard studies. 
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1. ಕೈಗೊಂಡ ಅಧ್ಯ ಯನವು ಶೈಕ್ಷಣಿಕ ಉದ್ದ ೇಶ ಮತ್ತು  ರೇಗಿಯ ಚಿಕಿತೆ್ಸ ಗಾಗಿ. 

ಯಾವುದೇ ಹೆಚ್ಚು ವರಿ ಅಧ್ಯ ಯನವನ್ನು  ಮಾಡಲಾಗುವುದಿಲ್ಲ . ಮಾಡಿದ 

ಅಧ್ಯ ಯನವು ರೇಗಿಯ ಚಿಕಿತೆ್ಸಯ ದೃಷಿ್ಟ ಯೊಂದ ಮಾತ್ರ  ಇರುತ್ು ದ್. 

2. ನಿಗದಿತ್ ದಿನೊಂಕಗಳಲ್ಲಲ  ನನು  ಅನ್ನಸರಣೆಗೆ ಆಸಪ ತ್ಸರ ಗೆ ಭೇಟಿ ನಿೇಡಲು 

ನನ್ನ ಒಪ್ಪಪ ತ್ಸು ೇನೆ ಮತ್ತು  ಮೂಳೆ ಮುರಿತ್ದ ಸಥ ಳದ ಕಿಲ ನಿಕಲ್ ಪರಿೇಕೆ್ಷ  ಮತ್ತು  

ನನು  ಸುಧಾರಣೆಗೆ ಸಂಬಂಧಿಸಿದ ಪರ ಶ್ನು ಗಳ ಬಗೆೆ  ತಿಳಿಸಲಾಗಿದ್. 

3. ಈ ಅಧ್ಯ ಯನವನ್ನು  ನನಗೆ ವಿವರಿಸಲಾಗಿದ್ ಮತ್ತು  ಅಧ್ಯ ಯನವು ಏನನ್ನು  

ಒಳಗೊಂಡಿರುತ್ು ದ್ ಎೊಂಬುದನ್ನು  ನನ್ನ ಅರ್ಥಮಾಡಿಕೊಂಡಿದ್ದ ೇನೆ ಮತ್ತು  

ಆದದ ರಿೊಂದ ಅಧ್ಯ ಯನದಲ್ಲಲ  ಭಾಗವಹಿಸಲು ನನ್ನ ಒಪ್ಪಪ ತ್ಸು ೇನೆ. 

4. ಮೇಲೆ ಹೇಳಿದ ಯಾವುದೇ ಕಾಯಥವಿಧಾನವನ್ನು  ಮುೊಂದುವರಿಸಲು 

ಅನ್ನಮತಿ ನಿೇಡಲು ನನ್ನ ನಿರಾಕರಿಸಬಹುದು ಎೊಂದು ನನ್ನ 

ಅರ್ಥಮಾಡಿಕೊಂಡಿದ್ದ ೇನೆ. 

5. ಅಧ್ಯ ಯನವು ಕಿಲ ನಿಕಲ್ ಪರಿೇಕೆ್ಷ  ಮತ್ತು  ರಕು  ತ್ನಿಖೆಯನ್ನು  

ಒಳಗೊಂಡಿರುತ್ು ದ್. ಮೇಲೆ ಹೇಳಿದ ಪರಿೇಕೆ್ಷಗಳು ಅಧ್ಯ ಯನದ ಉದ್ದ ೇಶಕಾಾ ಗಿ 

ಮತ್ತು  ನನು  ಚಿಕಿತೆ್ಸ ಗೆ ಸಹಾಯ ಮಾಡುತ್ು ವೆ. 

6. ನನು  ಆಸಪ ತ್ಸರ ಯ ದಾಖಲೆಗಳನ್ನು  ಅಧ್ಯ ಯನ ಮತ್ತು  ಚಿಕಿತೆ್ಸಯ 

ಉದ್ದ ೇಶಕಾಾ ಗಿ ಬಳಸುವುದರ ಬಗೆೆ  ನನಗೆ ವಿವರಿಸಲಾಗಿದ್ ಮತ್ತು  ಅದಕಾಾ ಗಿ 

ನನು  ಆಸಪ ತ್ಸರ ಯ ದಾಖಲೆಗಳನ್ನು  ಬಹಿರಂಗಪಡಿಸಲು ನನ್ನ ಒಪ್ಪಪ ತ್ಸು ೇನೆ 

ಮತ್ತು  ಯಾವುದೇ ಮೂರನೇ ವಯ ಕಿು ಗಳಿಗೆ ಮಾಹಿತಿಯನ್ನು  

ಬಹಿರಂಗಪಡಿಸುವುದಿಲ್ಲ  ಎೊಂದು ಭರವಸೆ ನಿೇಡಲಾಗಿದ್ 

ರೇಗಿಯ ಸಹಿ ………………………………………… 

 

ಪೂರ್ಥ ಹೆಸರು………………………………………………………….. 

 

ದಿನೊಂಕ …………………… .. 

 

ಪೂತಿಥ ವಿಳಾಸ…………………………………………………………

.ಕಾಯಥವಿಧಾನವನ್ನು  ರೇಗಿಗೆ ವಿವರಿಸಿದಾಗ ನನ್ನ ಪರ ಸುು ತ್ವಾಗಿದ್ದ ೇನೆ 



ಮತ್ತು  ಕಾಯಥವಿಧಾನಕಾಾ ಗಿ ಅವನ / ಅವಳ ಕನೆೆ ೊಂಟ್ ಅನ್ನು  ನನ್ನ 

ತಿಳಿದಿದ್ದ ೇನೆ 

 

 ಸಾಕೆಿಯ ಸಹಿ ………………………………………. 

(ಸಾಕೆಿ  ಅಧ್ಯ ಯನದೊಂದಿಗೆ ಸಂಪಕಥ ಹೊಂದಿದ ವಯ ಕಿು ಯಾಗಿರಬಾರದು) 

ಪೂರ್ಥ ಹೆಸರು…………………………………………………………… 

ದಿನೊಂಕ ………………….……………………………………………………………. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

A CLINICAL STUDY OF MANAGEMENT OF PAEDIATRIC FOREARM FRACTURES 

 

NAME :   AGE  :     SEX  : 

OP NUMBER :       IP NUMBER : 

ADDRESS  : 

Phone number  :  

 Side of Injury: 

Limb Dominance : 

MODE OF INJURY : 

DATE AND TIME OF INJURY  : 

Diagnosis on admission:  

ANY TREATMENT GIVEN : 

  

X RAY FINDINGS : 

 

PLAN FOR MANAGEMENT - 

Follow – up 

• 7-14 days after closed reduction and casting 

• 6 weeks 

• 12 weeks 

• 12 months 

 

Clinical assessment at 7-14 days FU 

 

Cast condition 

Finger movements 



Finger swelling 

 

Radiological assessment at 7-14 days FU 

 

X-Ray Findings 

 

 

Comparison with the post-reduction X-ray 

 

 

Is the reduction satisfactory for further follow-up in the same cast –  

 

Clinical assessment at 6 weeks FU 

 

Condition of the cast: 

 

Inspectory findings: 

 

-Condition of the skin/surgical site: 

 

-Wasting 

-Finger swelling 

-Deformity 

 

Palpatory findings: 

 

Tenderness at fracture site: 

 

Swelling (callus?) 

 

Radiological assessment at 6 weeks FU 

 

X-Ray Findings 

 

Needs further immobilization? If yes, how many more weeks 

 

Can we mobilize? 

 

Instructions to child and parents 

 

Elbow, Wrist and Finger mobilization exercises taught 

 

Clinical assessment at 12 weeks FU 

 

Range of 

Movements  

 

Affected Side Normal Side Deficiency 

Elbow flexion    

Elbow Extension    

Wrist Flexion    

Wrist Extension    

Radial Deviation    



Ulnar Deviation    

Supination    

Pronation    

 

Clinical Photographs 

 

Radiological assessment at 12 weeks FU 

 

X-Ray Findings 

 

Is the child ready for unrestricted mobilization: 

 

 

Clinical assessment at 12 month FU 

 

Range of 

Movements  

 

Affected Side Normal Side Deficiency 

Elbow flexion    

Elbow Extension    

Wrist Flexion    

Wrist Extension    

Radial Deviation    

Ulnar Deviation    

Supination    

Pronation    

 

 Affected Side Normal side  

Grip Strength    

Attempt 1    

    

    

Attempt 2    

    

    

Attempt 3    

    

    

Average     

 

Clinical Photographs 

 

Radiological assessment at 12 month FU 

 

Radial Bow Study(Ref) 

 

Affected Side Normal Side 

Radial Length (a) (mm)   

Position of the maximum bow from bicipital 

tuberosity (b) (mm) 

  

Radial bow magnitude (r) (mm)   

Radial bow location as a percentage of radial   



length  

(b/a x 100)  

Change in the radial bow location in the affected 

forearm compared to Normal limb 

 

Radial bow magnitude as a percentage of radial 

length  

(r/a x 100) 

  

Change in the radial bow magnitude in the 

affected forearm compared to Normal limb 

 

 

Other Radiological Findings in the affected limb 

Malunion (Description of the deformity and 

quantification) 

 

Non-union  

Implant description (if any)  

Radiological signs of infection  

Radiological signs of implant failure  

Radio-ulnar synostosis  

 

Grading of results according to the criteria of Price et al(Ref) and Flynn et al(Ref) 

 

 
 

 Outcomes are rated as Excellent, Good, Fair and Poor 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 





 
 

 

 

 

 



 

 


