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Abstract: Fractures of humeral shaft in children are relatively rare injuries, accounting for less than 3% of all 

childhood fractures. Although these injuries are rare, it is important to know the clinical approach and definitive 

treatment to get a better result in pediatric humeral fracture. This paper provides an overview of diaphyseal 

fractures of the humerus in children, including the clinical approach and definitive treatment. Fractures of the 

humerus midshaft can be caused by direct trauma to the arm, a fall, a car accident, or a sports injury. Older children 

usually have pain, swelling, and bruising. For most pediatric humeral diaphyseal fractures, x-ray images with 

standard anterior-posterior (AP) and full-length lateral views are sufficient. The definitive treatment of the humeral 

fracture can be conservative or need a surgical treatment. Most of humeral midshaft fractures in children can be 

treated conservatively. But, surgical treatment is mainly used for older children, adolescents, and some indications, 

like showed in this case report. In this case, patient favor ORIF over IMN as the optimal treatment decision for a 

traumatic humeral shaft fracture. Plating has been shown to have better overall results compared to the interlocking 

nails in treatment of closed humeral shaft fractures. In this report, we present a case of midshaft humerus fracture 

in a 15-Year-Old Adolescent. 
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1.   INTRODUCTION 

Fractures of humeral shaft in children are relatively rare injuries, accounting for less than 3% of all childhood fractures. 

Although these injuries are rare, it is important to know the clinical approach and definitive treatment to get a better result 

in pediatric humeral fracture. This paper provides an overview of diaphyseal fractures of the humerus in children, including 

the clinical approach and definitive treatment. Describes etiology, clinical findings, imaging, fracture patterns, 

classification, associated injuries, management (non-surgical and surgical), and complications. As there is an increasing 

tendency to treat these injuries with surgical fixation, overall, there is ample evidence that the majority of humeral 

diaphyseal fractures in children and adolescents can be successfully treated conservatively. However, surgical treatment has 

proven beneficial with good clinical results and low complication rates, especially when clinically indicated in older 

children and adolescents as presented in this case. Fractures of the humerus diaphysis can be caused by direct trauma to 

the arm, a fall, a car accident, or a sports injury [1,2]. Up to 56% of humeral diaphyseal fractures in older children are due 

to falls [3]. 

Symptoms depend on the age of the child and the mechanism of injury. Children older than usually have pain, swelling, 

and bruising. The child may press his arm against his body to limit his mobility. Examination may reveal obvious palpation 

deformities and pain or crepitus [4]. However, most humeral diaphyseal fractures show no visible deformation, and x-ray 

images show minimal displacement [5]. 
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For most pediatric humeral diaphyseal fractures, x-ray images with standard anterior- posterior (AP) and full-length lateral 

views are sufficient. Most humeral trunk fractures in children can be treated conservatively, There are several fixing 

techniques for children and adolescents, such as slings and / or capes, bell paw bandages, collars and cuffs, adjustable 

sprints (eg Sugarton sprints), and hanging arm casts [6,7,8]. Surgical treatment is mainly used for older children and 

adolescents. Surgical treatment of humeral trunk fractures in children includes open fractures, fractures with associated 

vascular injury, bilateral fractures, floating elbows, crushed fractures, compartment syndrome, and closed fractures 

(acceptable dislocation or keratosis is non- surgical) (If it cannot be treated with) is applied to the method [9]. 

Complications associated with non- surgical and surgical management of pediatric humeral diaphyseal fractures can be 

deformities or nonunions and differences in limb length 

The purpose of this work is to outline a clear description of the clinical approach and the definitive treatment for the humeral 

midshaft fracture. Describes etiology, clinical findings, imaging, fracture patterns, classification, management, and 

complications. Our goal is to raise awareness about the clinical approach and definitive treatment of such injuries in 

standard acute trauma units and refer them to a specialized pediatric tertiary ward. As there is an increasing tendency to treat 

these injuries with surgical fixation, we have reviewed more recent literature available to evaluate these surgical options. 

2.   CASE REPORT 

A 15-year-old patient came to the emergency room with pain in his right arm. He fell in a motorcycle accident, collided with 

another motorcycle and landed on the right side. When he was hospitalized, he was conscious and had normal vital 

functions. His right arm was injured, swollen, and deformed. He had a hard time moving his arm. On examination there 

was pain on palpation of the right humerus with swelling and pain at any of motion. His neurovascular examination was 

intact. In the Emergency room, the patient got the wound toilet management, fluids of ringer lactate, and the ketorolac for 

the pain management. As soon as the secondary clinical survey was completed the patient, the patient got the medicine, he 

scheduled to take an x ray of his right humerus because of the suspect humerus fracture to the due of the deformity and the 

range of movement of his arm. Radiographs showed a transverse fracture of the middle third of the humeral shaft on the 

right side. The arm was not immobilized yet in the emergency room. 

Image 1. The AP x-ray of the right humerus 

Image 2. The Lateral x-ray of the right humerus 
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As soon as the secondary clinical survey was completed the patient was carried to the room to get the pain medicine and 

preoperation medicine to wait the operating theatre. In the Operating theatre the surgeon preferred to attempt stabilization 

of the shaft fracture with the (ORIF) open reduction internal fixation to the reduction. Access by the anterior, direct lateral, 

or posterolateral approach depends on the fracture pattern and the surgeon's preference. 

 

Image 3. the anterior approach of ORIF management 

For this case, the surgeon preferred to attempt the anterior approach. After the patient and the family got the sufficient 

information and sign the informed consent, The patient was placed in a supine position under general anesthesia. After 

the timeout and aseptic management, the surgeon does the deep dissection through internervous plane of brachialis muscle 

and put the plate and seven screw. Care must be taken not to damage the radial nerve or pinch the nerve under the plate. The 

operation went well, the patient got the antibiotic, pain management, and fluid after the operation. 

3.   DISCUSSION 

Fractures of the humeral shaft in children are relatively rare injuries, accounting for less than 3% of all childhood fractures 

and 10% of all humerus fractures. Fractures of the humerus diaphysis can be caused by direct trauma to the arm, a fall, 

a car accident, or a sports injury [1,2]. Up to 56% of humeral diaphyseal fractures in older children are due to falls The 

examination can determine tenderness, humeral stem instability, and crepitus at the fracture site. Children older than 

usually have pain, swelling, and bruising. Examination may reveal obvious palpation deformities and pain or crepitus [2]. 

However, most humeral diaphyseal fractures show no visible deformation, and x-ray images show minimal displacement 
[4]. 

In this case the patient came to the emergency room with pain in his right arm. From the history of the mechanism injury 

he fell in a motorcycle accident, collided with another motorcycle and landed on the right side. When he was hospitalized, 

he was conscious and had normal vital functions. His right arm was injured, swollen, and deformed. He had a hard time 

moving his arm. On examination there was pain on palpation of the right middle of the humerus with minimal swelling, 

crepitation sound, and pain at any of motion of the arm. these findings are in line with common clinical findings of humeral 

fracture. 

For most pediatric humeral diaphyseal fractures, x-ray images with standard anterior- posterior (AP) and full-length lateral 

views are sufficient. The upper and lower joints need to be properly mapped, otherwise a special shoulder and elbow series 

should be performed [8]. It is noteworthy that prominent vascular grooves are often found in the distal humerus. This is a 

normal finding and should not be confused with a fracture [9]. When reviewing such images, care must be taken to rule out 

the underlying cause, such as bone cysts in pathological fractures. In these situations, more detailed imaging may be needed 
[3]. 
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Traditionally, there has been no generally accepted pediatric classification system for humeral diaphyseal fractures. The 

standard classification was based on the principles of diaphyseal fractures, including: 

(1) Anatomical position (proximal, central, or distal one-third). (2) Fracture pattern (spiral, diagonal, lateral, or crushed); 

(3) Degree of displacement; (4) Opening and closing [3.23]. The AO Pediatric Comprehensive Classification System (AO 

PCCF) for long bone fractures was introduced in 2007 based on the location and morphology of the fracture.. Diaphyseal 

humerus fractures are coded as "12D" (1 for humerus, 2D for diaphysis). 

In this case the radiographs, x-ray images with standard anterior-posterior (AP) and lateral view showed a transverse 

fracture of the middle third of the humeral shaft on the right side, the underlying cause, such as bone cysts in pathological 

fractures can be excluded with there is no evidence in the history of the patient’s mechanism of injury, medical history and 

x ray. These findings are in line with the theory of x-ray results of right humeral fracture. 

Most of the humeral trunk fractures in children can be treated conservatively, There are several fixing techniques for 

children and adolescents, such as slings and / or capes, bell paw bandages, collars and cuffs, adjustable sprints (eg Sugarton 

sprints), and hanging arm 
casts 

[5,6,7,8] 

Surgical treatment is mainly used for older children and adolescents. Surgical treatment of humeral trunk fractures in 

children includes open fractures, fractures with associated vascular injury, bilateral fractures, floating elbows, crushed 

fractures, compartment syndrome, and closed fractures (acceptable dislocation or keratosis is non- surgical) (If it cannot be 

treated with) is applied to the method [9]. 

In this case, the patient had a close humeral fracture that usually goes to be treated conservatively. But in this case there are 

evidences that the alignment of the bone fragment is not acceptable, and the evidence said that the surgical intervention had 

a better result in the older children or adolescent. The patient in this case is 15 years old male which is an older children. 

Surgical options include open reduction internal fixation (ORIF), intramedullary (IM) nailing, or external fixation. The 

latter is primarily indicated for patients with extensive soft tissue or open fractures with bone loss, or severe polytrauma 
[6]. The ORIF can be run on 3.5 or 4.5 mm plates, depending on the size of the patient [3]. Access by the anterior, direct 

anterolateral, or posterolateral approach depends on the fracture pattern and the surgeon's preference. Care must be taken 

not to damage the radial nerve or pinch the nerve under the plate. For stability reasons, it is advisable to fix six cortex 

above and below the fracture [3]. ORIF is also the recommended surgical choice in the presence of associated vascular injury 

to avoid fracture displacements that can interfere with vascular anastomosis and good for the transverse fracture pattern [3]. 

IM nailing is a surgical option for lateral or short diagonal fractures (length-stable fractures). This option is advantageous 

because the indirect reduction is performed first and the surgical incision is smaller than the surgical incision . Prograde or 

prograde access should be considered (depending on the pattern of destruction), taking care to avoid physique to prevent 

growth arrest [7]. 

 

Image 4. The ORIF procedure on the right midshaft of humerus 
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Image 5. The x-ray of post Open reduction internal fixation 

In this case the surgeon preferred to choose the open reduction internal fixation for the reduction. This is in line with the 

theory that it could be useful for the midshaft humerus fracture, patients favor ORIF over IMN as the optimal treatment 

decision for an acute traumatic humeral shaft fracture. Plating has been shown to have better overall results compared to 

the interlocking nails in treatment of closed humeral shaft fractures. 

Clinical approach and definitive treatment is very important to get a better result in pediatric humeral fracture. The pitfall 

diagnosis can occur because of the other differential diagnosis. To confirm this doubtful situation, beside the anamnesis 

of the patient’s medical history, physical examination, the x-ray of the humerus could help to get the diagnosis. The 

definitive treatment of the humeral fracture can be conservative or need a surgical treatment. It depends on the indication 

of the fracture itself. 
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