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ABSTRACT 
 

Background: The incidence of forearm fractures has increased rapidly over the past few years as 
a consequence of industrial accidents, interpersonal assaults, road traffic accidents, sports injuries, 
etc. The advantages of Closed or mini-open reduction using screw intramedullary nail and stable 
fixation include short duration and low-cost of surgery, 3 point fixation, and satisfactory union of the 
fracture. This study aims to assess the clinical, radiological, and functional outcomes of forearm 
bone fractures treated by Screw intramedullary nails. 
Materials and Methods: This will be a Prospective Observational study conducted on 25 skeletally 
mature patients reporting to the dept. of Orthopedics, AVBRH, Wardha. Patients with fracture of 
radius and ulna together or single bone diaphyseal fracture in the forearm will be enrolled in the 
study. The findings will be analyzed using parameters proposed by Anderson et. al.

 
scoring system 

for functional assessment and radiological union. Statistical analysis would be done to conclude the 
findings. 
Expected Results: Significant clinical, radiological, and functional outcomes of forearm bone 
fractures treated by Screw intramedullary nail are expected. 
 

 

Study Protocol 
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1. INTRODUCTION 
 
The forearm fractures approximately occur in 2 to 
4 per 10,000 adults. In the past few years due to 
rapid industrial development, an increase in the 
incidence of assault, road traffic accidents, 
athletic injuries, fall on an outstretched hand and 
direct blow to the forearm, forearm bone 
fractures are being commonly encountered in the 
orthopedic outpatient department. The                   
forearm fractures can result in difficulty in 
activities of daily living when treated            
inadequately [1-6]. Hence anatomical                  
reduction becomes far more important and 
restoring the soft tissue and vascularity is equally 
important to achieve the maximum functional 
outcome. 
 
Achieving anatomical reduction with compression 
at the fracture site, rotational stability and length 
is very important for gaining good rotational 
function. Mal-aligned fractures affect the 
movement of the elbow and forearm. Early joint 
mobilization is critical for preventing joint 
stiffness. Periosteal blood flow has to be 
maintained by less damage to soft tissue during 
open surgery. Open reduction and internal 
fixation with Dynamic compression plate (DCP) is 
a standard technique for all forearm bone 
fractures [7]. Many modern modalities of plate 
Osteosynthesis such as locking plate and limited 
contact plate have been introduced, but DCP is 
still a popular option among many surgeons [8]. 
Encouraging results recorded with recent 
developments in clinical management and 
instrumentation have resulted in an extension of 
surgical guidelines for such fractures, as well as 
a controversy about the technique of choice. 
Previous studies suggest that plate fixation 
provides positive outcomes for all bone forearm 
fractures but it has drawbacks such as longer 
processing time, greater blood loss, damage of 
soft tissue, stripping of periosteal, radioulnar 
synostosis, neurovascular injury, nonunion, and 
infection [9-14]. 
 
Intramedullary nailing is an alternative fixation 
method for both bone forearm fractures with the 
advantage of lesser operative time, less blood 
loss, less soft tissue injury, no periosteal 
stripping, and minimal fracture biology 
disturbance. The intramedullary nail can also be 
used in radius or ulna open diaphysis fracture 
[15,16]. 

Forearm both bone fractures can be treated with 
different intramedullary implants like a square 
nail, flexible elastic nail, rush nail, malleable 
wires, or nails. Closed reduction and internal 
fixation with these nails have been in use for 
many years [1,2]. Screw intramedullary nail is 
another innovative implant giving us the benefit 
of intramedullary nail along with providing 
reasonable stability of the fractures. In the 
forearm, both bones are stabilized with an intra-
osseous membrane giving it stability in all 
functions of the forearm. Any disruption of this 
membrane causes loss of rotation therefore, 
restoration of anatomy becomes important to 
regain full function. . Maintaining the radial bow 
and ulnar length are important for good function 
of the forearm. The importance of supinator and 
pronator muscle function in the opposite 
directions have an importance during the fracture 
of forearms, like a fracture at proximal level 
results in the proximal fragment of supination and 
the distal fragment of pronation [3]. Open 
reduction and stable internal fixation help to 
maintain radial bow and achieve good primary 
bony union. 
 
The distinct advantage of locked intramedullary 
nailing is the capacity of preventing metaphyseal 
shortening, comminuted, segmental diaphyseal 
forearm fractures [4,5], but the procedure is 
technically demanding and injury to the posterior 
interosseous nerve is reported. Closed or mini-
open reduction of forearm bone fracture along 
with stable fixation using screw intramedullary 
nail gives us the advantages of low-cost implant, 
short duration of surgery, 3 point fixation of the 
fracture, and union at the fracture site with 
secondary callus. It is technically simple to use 
and better suited for patients of the rural area 
who many times have financial difficulty and are 
willing to accept slab immobilization for a few 
weeks. 
 
The present study titled "Management of radius 
and ulna fractures by Screw- intramedullary nail 
in skeletally mature patients" is aimed to study 
the utility of Screw intramedullary nails in adult 
forearm fractures." 
 

2. BIOMECHANICS OF FOREARM 
 
The ulna is a relatively straight bone, but it 
makes the radius much more complex. 
Reference to the ulna moving around the radius 
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is frequently heard. The ulna is a relatively fixed 
strut around which the radius rotates in pronation 
and supination, pointing out the complexity and 
the importance of preserving the angles and 
curves in this bone, especially the lateral bow of 
the fracture of the radius. If this is not 
accomplished, full pronation and supination will 
not be achieved by the patient. 
 

Technique for calculating the maximum radial 
bow quantity and position. The maximal radial 
bow is described by drawing a line from the 
bicipital tuberosity to the most ulnar part of the 
wrist radius. A perpendicular line from this line to 
the radius is drawn at the point of the highest 
radial bow, and the distance is measured in 
millimeters. The position of the radial bow is 
calculated by dividing the distance between the 
bicipital tuberosity and the maximum bow point 
by the total bow length. The meaning is 
displayed as a percentage of 50.0. This 
calculation corresponds with the result of 
treatment following fractures of both forearm 
bones. 
 

Interosseous space lies between the shafts of 
the radius and the ulna. From their proximal 
origin at the radius and distal insertion at the 
ulna, the fibers of the interosseous membrane 
run obliquely across the interosseous space. 
Thickened and measuring around 3.5 cm in 
width, The central portion of the interosseous 
membrane indicated that the triangular 
fibrocartilage complex incision alone reduced 
relative stability by eight percent. 
 

Interosseous membrane proximal to the central 
band and incision of the complex of triangular 
fibrocartilage reduced stability by just eleven 
percent. However, the central band incision 
decreased stability by seventy-one percent. If the 
radial head is wounded and needs resection, A 
constant structure is the thickened central band 
of the interosseous membrane and accounts for 
most of the longitudinal radius support. 
 

2.1 Aim and Objectives 
 

2.1.1 Aim 
 

1. Management of radius and ulna fracture by 
Screw intramedullary nail in skeletally 
mature patients. 

 

2.1.2 Objectives 
 

1. To study the clinical and functional 
outcome of forearm bone fracture treated 
by Screw intramedullary nail 

2. To analyze the radiological outcome of 
forearm bone fractures. 

 

3. MATERIALS AND METHODS 
 
The study will be conducted on skeletally mature 
patients having a radius and ulna fracture 
together in the forearm or single bone diaphyseal 
fracture in the forearm, in the Department of 
Orthopedics, at Jawaharlal Nehru Medical 
College and Acharya Vinoba Bhave Rural 
Hospital, Sawangi, Wardha. The duration of the 
study will be from November 2020 to October 
2022. 
 
Sample Size: Twenty-five (25) Patients would be 
included in the present study. 
 
Study Type:   Prospective Observational Study. 
 
Data Collection Period: November 2020 to 
August 2022. 
 
Data Analysis: September 2020 to October 
2022. 
 

3.1 Inclusion Criteria 
 

1. Skeletally mature patients of either sex 
2. Shaft fracture of radius and ulna together. 
3. Fracture shaft radius or ulna in the 

diaphysis 
 

3.2 Exclusion Criteria 
 

1. Pathological fracture 
2. Patient unfit for surgery and significant 

comorbidity affecting the bone healing 
3. Grade 3Compound fracture 
4. Fractures in the metaphyseal regions of 

radius and/or ulna 
 

3.3 Method of Collection Data 
 
All the adult patients having fracture both bone or 
single bone forearm shaft fracture and presenting 
in the Department of Orthopedics, at Jawaharlal 
Nehru Medical College and Acharya Vinoba 
Bhave Rural Hospital, Sawangi, Wardha during 
the study period November 2020 to October 
2022 will be included in the study after written 
informed consent. 
 
The patients will be subjected to detailed history 
and examination after admission to the 
orthopedic ward. The clinical diagnosis will be 
confirmed by x-ray forearm AP and lateral view 
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and primary splint by above elbow slab will be 
given. The examination will include a comparison 
with the normal side in terms of Neurovascular 
status and evaluation to rule out compartment 
syndrome. 
 
Radiological Evaluation - Plain radiographs 
would include anterior-posterior and lateral view 
for detailed diagnosis and preoperative planning 
for surgical management. The fracture is 
categorized according to AO/OTA classification. 
The patient will be treated by Screw 
intramedullary nail fixation after the fracture 
reduction by closed manipulation or mini-open 
reduction if required. The position will be 
checked C-arm image intensifier in both AP and 
lateral plane and fixation will be done using the 
standard prescribed method of insertion of Screw 
intramedullary nail. A full set of nails and 
instruments would be available before the 
surgery. Postoperatively Inj. ceftriaxone 1gm IV 
BD will be given for 3 days. Patients will be 
discharged 4 days after surgery and stitch 
removal will be done 10-12 days postoperatively. 
For a period of six to eight weeks after removal 
of the stitch, the above elbow slab continues. 
500mg of elemental calcium and 500 mg of 
ascorbic acid will be given to all patients for 6 
weeks. 
 

3.4 Follow Up 
 
Cases will be reviewed at four weeks, eight 
weeks, twelve weeks, and twenty-four weeks to 

assess the fracture clinically and radiologically. 
The function of the forearm, elbow, and wrist will 
be noted. 
 
 Follow-up time, clinical features like the 
presence of pain, tenderness of the surgical scar, 
tenderness at the fracture site, instability, and 
range of movements would be observed and 
documented. Different radiological features such 
as callus formation or healing, fracture reduction, 
widening and depression of articular surfaces, 
varus and valgus collapse will be observed and 
documented. Complications related to the Screw 
intramedullary nail such as nail back out, irritation 
of tendons at the site of the screw, and infection 
will be noted and managed suitably. 
 
Union with a minimum of at least 3 cortices in AP 
and lateral views on follow-up radiographs              
would be recorded and noted. Anderson criteria 
will be used to decide results at the last follow-
up. 
 

4. RESULTS 
 

1. With the aid of parameters suggested, the 
result will be evaluated by Anderson et al.

 

scoring [17] system for functional 
assessment and radiological union. 
Statistical analysis would be done to 
conclude the findings (table 1). 

2. The fractures will be classified using 
AO/OTA classification (Fig. 1).  

 
Table 1. Functional assessment and radiological union 

 

Result Union Flexion and extension at 
wrist joint 

Supination and 
pronation 

Excellent Present <10º loss <25% loss 
Satisfactory Present <20º loss <50% loss 
Unsatisfactory Present <30º loss <50% loss 
Failure Non-union with or without loss of motion 

 

 
 

Fig. 1. Fractures 
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Type 22-A Diaphyseal, Simple, Ulna / Radius 
A1 Ulna simple fracture, Radius bone intact 
A2 Radius simple fracture, Ulna bone intact 
A3 Both bone radius & ulna simple fracture 
 
Type 22-B Diaphyseal, wedge fracture, Ulna 
/ Radius 
B1 Ulna wedge fracture, Radius bone intact 
B2 Radius wedge fracture, Ulna bone intact 
B3 Both bone radius & ulna wedge fracture 
 
Type 22-C Diaphyseal, complex fracture, 
Ulna / Radius 
C1 Complex of ulna bone 
C2 Complex of the Radius bone 
C3 Complex comminuted fractures of both 
bone 

 

5. DISCUSSION 
 
For forearm bone fractures conservative and /or 
inadequate treatment is often fraught with many 
complications. Open reduction and fixation of the 
plate is one of the widely used recovery 
strategies for fractures in the forearm. Different 
writers have shown well for outstanding union 
rate outcomes. Results with K-rishner wires for 
intramedullary nailing, Steinman pins have been 
disappointing, and Rush pins a strong non-union 
rate. The elastic Rush pins obey and hold the 
radial curve and provide stability by three-point 
fixation, but with a thin nail. The rotatory stability 
fails to fix it. The ends of nails Move Acting as a 
possible tendon irritant around the wrist, Street 
implemented a square that needed early 
elimination. Design to increase stability and 
healing of fractures which the non-union rates 
have altered significantly.  But the elastic 
intramedullary nail screw acts on the three-point 
fixation theory and the preservation of the Radial 
bow, explaining the problems with the DRUJ. An 
interlocking nail with distal static fixation is the 
screw nail and the proximal end of a complex 
subchondral bone situation. soft tissue integrity 
of the limb is achieved by dynamic effect, the 
exercise that is initiated after the process, thus 
establishing the dynamic effect. The screwed 
end of the locks for the nails. The ulna and radius 
at the metaphyseal end impart relative stability 
which assists in the formation of a good callus. 
An angulation in any plane of fewer than ten 
degrees. It has been shown that there is no 
interference with any restriction in the range of 
motion of forearms. The Periosteal Secondary 
Callus Because of the stress shielding 
properties, forming is evident due to Of the 
implant. Nonunion, Neurovascular Iatrogenic 

compartment syndrome was not observed. Few 
of the related studies were reported [18-20]. 
Similar studies were reviewed [21,22].  Awasthi 
et al. reported a study on fracture of distal end 
radius managed with Antegrade K/l-Wire fixation 
[23]. Burhani et al. reported the impact of 
immersive virtual reality-based rehabilitation on 
functional independence and health-related 
quality of life after distal radius fracture [24-28].  
 

6. CONCLUSION  
 
Closed reduction and internal fixation of forearm 
fractures by screwing intramedullary nails restore 
the proximity of the nails. The natural touch of 
the pieces that are broken. The intramedullary 
nail screw efficiently handles a nail's spinning 
forces as well as migration. This offers excellent 
clinical results for isolated fractures of both 
bones and both forearm bones in adults. 
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