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Abstract— Most humeral shaft fractures, except those 

situated at the distal 2–3 cm of the diaphysis, are suitable for 

IM nailing (Pickering et al. 2002). There are several 

techniques and implants available. The nails can be divided 

into small calibre nails (e.g. Rush-pins, Ender), bundle nails 

(e.g. Hackenthal, Marchetti-Vicenzi), non-locking nails 

(Küntscher) and locking nails (e.g. Seidel, UHN, St Pro, 

Russel-Taylor). According to entry site, IM nailing can be 

either ante grade or retrograde. The medullary canal can be 

enlarged (reamed) to achieve a better hold and allow larger 

nails to be used, or non-reaming techniques can be used. 
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I. INTRODUCTION 

The humerus is a long bone in the arm or forelimb that runs 

from the shoulder to the elbow. It connects the scapula and 

the two bones of the lower arm, the radius and ulna, and 

consists of three sections. The upper extremity consists of a 

rounded head, a narrow neck, and two short processes 

(tubercles, sometimes called tuberosities). Its body is 

cylindrical in its upper portion, and more prismatic below. 

The lower extremity consists of 2 epicondyles, 2 processes 

(trochlea & capitulum), and 3 fossae (radial fossa, coronoid 

fossa, and olecranon fossa). As well as its true anatomical 

neck, the constriction below the greater and lesser tubercles 

of the humerus is referred to as its surgical neck due to its 

tendency to commonly get fractured, thus often becoming 

the focus of surgeons. Fractures of the humeral shaft are 

common, account for approximately 3% of all orthopedic 

injuries, and result in a significant burden to society from 

lost productivity and wages. Treatment modalities have 

greatly evolved since their first description in ancient Egypt 

(circa 1600 BC); however, fundamental management 

principles have remained consistent throughout time. Non 

operative management continues as the mainstay for 

treatment of the majority of these injuries, with acceptable 

healing in more than 90% of patients. Surgical treatment is 

generally reserved for open fractures, polytrauma patients, 

ipsilateral humeral shaft and forearm fractures, and cases in 

which there is a failure to tolerate or maintain alignment in a 

functional brace. Advances in internal fixation modalities 

have improved surgical outcomes. Operative treatment can 

be performed via external fixation, intramedullary nails, or 

plate-and-screw constructs, with each method resulting in 

predictably high union rates 

II. PROBLEM FORMULATION 

The method most surgeons use for treating humeral shaft 

fractures is intramedullary nailing. During this procedure, a 

specially designed metal rod is inserted into the marrow 

humeral canal. The rod passes across the fracture to keep it 

in position. 

An intramedullary nail can be inserted into the 

canal through a small incision. It is screwed to the bone at 

both ends. This keeps the nail and the bone in proper 

position during healing. Intramedullary nails are usually 

made of titanium. They come in various lengths and 

diameters to fit most femur bones. After this procedure, it is 

difficult to quantify the strength of the operated bone, thus 

Finite element analysis is carried out. 

A. Objective 

In this project the Strength analysis of Human humerus 

Bone before and after the use of intramedullary nails using 

FEA is carried out, it will help us understand and quantify 

the effects of using intramedullary nails on humerus Bone.  

B. Methodology 

 Modelling of humeral bone using solid works 

 Static analysis of the model  

 Modelling of fractured humeral bone with 

intramedullary nailing using solid works & analysis of 

model. 
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III. ANALYSIS 

A. Loading 
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B. Solution 
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C. Intramedular Nailing 
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Fig. 17: 
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Fig. 22: 

IV. CONCLUSION 

 The maximum Torque transmitting capacity of 

Humerus Bone is approximately 48-50N.m 

 The Vonmisses stress induced at this torque is 140Mpa, 

and Shear stress is 79Mpa. 

 As we have studied the strength of Healthy bone, it is 

now required to analyze the bone with Intramedullary 

Nailing. 

 The maximum Torque transmitting capacity of 

Humerus Bone with intramedullary nailing is 

approximately 30N.m 

 The Vonmisses stress induced at this torque is 133Mpa, 

and Shear stress is 39Mpa. 

 As we have seen the torque transmitting capacity of 

healthy humerus bone is 50N.m, the torque carrying 

capacity of Humerus Bone with intramedullary nailing  

is approximately 30N.m. thus there is a reduction of 

40% in strength of the Humerus Bone with 

intramedullary nailing verses healthy humerus bone 
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