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Abstract 

Backgroud: The optimal method of humeral shaft fracture fixation remains in debate. With the dramatic 

success of intramedullary fixation for fractures of the femur and tibia, there was speculation that IM-ILN might 

be more appropriate for humeral shaft fractures than DCP. There are very few studies comparing intramedullary 

interlocking nail and dynamic compression plating in fracture shaft of humerus and virtually no study in this 

part of world.  

Objective: The aim of the study was to assess the fixation of fracture shaft of humerus with interlocking nail vs 

plate in terms of duration of operating time, amount of blood loss, rate of infection,pain at the fracture site,time 

to achieve union,functional outcome (DASH score), complications of surgery.  

Method: This was respective interventional study. All patients with fractures of shaft of humerus that met the 

criteria for operative interventions (intramedullary interlocking nail and plate) presenting to the department of 

Orthopaedics In Dhiraj hospital over a period of 2.5years from May 2019 to November 2021 and giving 

informed consent were included in the study. The study enrolled 90 patients.  

Result: Among 90 patients, 60% were male and 40% were female. The mean age of patients was 34.5 years. 

The usual mode of injury were road trafiic accident followed by fall from height, work place injury. Most of the 

patients were right handed. The operating time was 100 mins with standard deviation of 11.24. The mean blood 

loss was 148.75 with standard deviation of 36.70. Post operative hospital stay was 4.5 days. The peroperative 

radial nerve palsy was 4%. Radiologically, four cortices union was only 50% in 24 weeks post operative time. 

Dash score gradually improved in susequent followed up.  

Conclusion: It is concluded that dynamic compression plating is better in our study for fracture shaft of 

humerus. Plate osteosynthesis remains the gold standard of fixation for humeral shaft fractures. 

 

Keywords: Interlocking nail, plate fixation, shart of humerus 
 

Introduction 

Humeral shaft fractures are among the most common 

bone fractures accounting for 3% of all fractures [1, 

2]. This fracture usually occurs after a low energy 

trauma, mostly due to ground-level falls in older 

people; however, it can be seen in high energy 

traumas such as a motor to vehicle collisions 

[3].Humeral shaft fractures are usually closed; 

however, previously conducted studies reported that 

2-25% of these fractures are open, and up to 8% of 

them are pathologic. Midshaft fractures are the most 

common humeral fractures regarding the site of the 

fracture with the prevalence of 45%, followed by 

proximal fractures, which account for 40% of total 

humerus fractures [4-6]. The majority of the humeral 

fractures can just be cured by functional bracing, 

while surgical approaches are usually    considered    
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for    those    with articular or neurovascular 

damage or unacceptable alignment following the 

bracing [7, 8]. 

Plate fixation is one of the most favored surgical 

techniques for the treatment of humeral shaft 

fractures due to the negligible rates of nonunion and 

malunion. The notifying disadvantage of Plate 

fixation is its negative impact on the surrounded soft 

tissue [9, 10]. 

Intramedullary nailing is an alternative approach for 

plate fixation due to the perseverance of fracture 

biology,earlier time of rehabilitation, decreased 

operative time, lower intraoperative blood loss and 

less damage to the soft tissue. Factors including 

reoperation requirement, postoperative pain, 

impingement and injury to rotator cuffs have limited 

this approach [11-13] Although some conditions may 

make the surgeons prefer a specific approach, to the 

best of our knowledge, the indications for the use of 

intramedullary nailing or plate fixation for the 

treatment of humeral shaft fractures have not been 

discussed, yet. In this study, we aimed to assess the 

outcomes of nailing and plating techniques for the 

treatment of humeral shaft fractures. 

Method 

90 patients with traumatic humeral shaft fractures 

who referred to Dhiraj hospital  from may 2019 to 

November 2021 were recruited for the current study. 

All closed humeral shaft fractures were included in 

this study. Exclusion criteria were segmental and 

open fractures, neurovascular involvement, 

pathologic fractures, history of previous humerus 

fractures, and skeletally immature patients. 

Patients who attended this study were recruited 

through consecutive sampling and randomly assigned 

to two groups: intramedullary nailing and plate 

fixation     Random Allocation software. A number 

was         provided by the software for each patient 

and they were put in one of the mentioned groups. Of 

90 patients who were recruited for the current study, 

80 met the inclusion criteria and completed the study. 

40 patients were assigned to the intramedullary 

nailing group. 25 of them were male and 15 were 

female, 25 and 15 patients suffered from right side 

and left side humerus fractures, respectively. The 

fractures were located at the proximal third, middle 

third and distal third of the humerus in 12, 24 and 4 

patients, respectively. The nail contained two 

proximal and two distal screws. A 3 cm longitudinal 

incision was made in line with greater tubermosity, 

and the deltoid muscle was put aside. The The 

functional results were assessed one year after the 

surgery using the American Shoulder and Elbow 

Surgeons (ASES) score for 10 daily routine activities 

requiring the shoulder and elbow movement. Each 

activity had a maximum of 3 points (0=unable to do; 

1=very difficult; 2=somewhat difficult and 

3=normal). Furthermore, this test evaluates pain 

score with a 10- point scoring scale in which 0 was 

considered as no pain to 10 that was for the most 

severe pain [14]. 

The complications, including delayed union, 

malunion, nonunion, iatrogenic fractures, hardware 

failure, and radial nerve palsy and reoperation 

requirement, were evaluated by a checklist. The 

union was assessed through anterior-posterior 

radiography taken within six months after the 

surgery. For the evaluation of radial nerve palsy, 

physical examinations were implemented 

immediately and within six months after the 

operation. 

Intraoperative blood loss was evaluated by 

comparison of preoperative hemoglobin level with 

postoperative level. The obtained data were entered 

into the Statistical Package for the Social Sciences 

(SPSS) version 22. Descriptive data were presented 

using mean, standard deviation, percentages, and 

absolute numbers. For analytics, T-test was used. P-

value of less than 0.05 was considered as a 

significant level. 

Result 

40 patients were assigned to each group. Mean age 

for the patients treated with intramedullary nailing 

(IMN) and plate fixation (PF) were 31.3 and 29.8, 

respectively (P-value=0.02). 

American Shoulder and Elbow Surgeons (ASES) 

score was measured within 12 months after surgery 

for all of the participants. Mean score for IMN group 

and PF group were 28.6 and 20.175, respectively 

which was significantly better in IMN than the 

plating (P- value=0.001). 

The mean of shoulder pain score was 6.8 in the IMN 

group and 2.5 in PF group (P-value=0.003) Delayed 

union2(5%) and nonunion were found in 2 (5%) 
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patients in the PF group, while 3 (7.5%) of the cases 

experienced delayed union and nonunion did not 

occurred in the patients of the IMN group. The mean 

hemoglobin decline in the IMN group was 1.2 gr/dl 

which was significantly lower in comparison with the 

PF group in which 2.6 gr/dl mean hemoglobin 

decline was observed (P-value=0.004).Postoperative 

radial nerve injury was found in 9 of the PF group 

patients, among which eight patients recovered 

conservatively, and one was a candidate for tendon 

transfer open surgery. No one experienced brachial 

plexus injury in this approach; however, five patients 

in IMN group presented nerve injury, including three 

patients with radial and two patients with brachial 

nerve injuries.  Radial  nervetreated conservatively 

while patients with brachial nerve injury underwent 

reoperation. Comparison of two groups regarding 

nerve injury demonstrated a significantly higher rate 

in patients treated with PF (P-value<0.001). The 

details of nerve injuries are presented in the Table-2. 

5 Patients in the IMN group and two patients in the 

PF group presented superficial infection that all were 

treated with oral antibiotics. There was no case of 

deep infections requiring intravenous antibiotic 

therapy or hospitalization.Three patients in IMN 

group (two patients with midshaft fracture and one 

with distal fracture) had iatrogenic fractures at the 

distal end of the nails that required fixation with 

locking plate.One patient in the IMN group 

developed screw back out, but the outcome of the 

surgery was not affected. Two patients in the PF 

group endured plate bending and screw back out. 

Discussion 

In the current study, two conventional surgical 

approaches for the treatment of humeral shaft 

fractures were assessed and compared based on 

postoperative functional outcomes and complications. 

The union rates of these two approaches were 

comparable as patients treated with nailing 

represented 92.5% union rate and those who 

underwent plate fixation showed a 90% union rate. 

The findings of this study are compatible with the 

previous ones which demonstrate a union rate of 91- 

100% following plate fixation approach [9, 15], and a 

union rate of 87-97% among those underwent IMN 

approach for the humeral shaft fractures [16]. 

The postoperative shoulder function was better in the 

IMN group, while postoperative complications were 

considerably higher among the patients in the PF 

group i.e. intraoperative blood loss, radial nerve 

injury, infection, and     device  failure.  Despite  the  

lower  rates  of complications and the better 

functional scores in the IMN group, the remarkable 

complications including brachial plexus injury, 

shoulder pain and iatrogenic fractures in the IMN 

approach made us prefer the plating approach. Most 

of the studies in the literature such as the studies 

conducted by McCormack et al. [17], Gongol et al. 

[18], Tingstad et al. [19] and Pansey et al. [8] have 

presented similar postoperative shoulder function of 

IMN approach versus plating. Moreover, recent 

meta-analysis have declared similar outcomes of both 

approaches regarding postoperative functional status 

of shoulder [12]. These results oppose our findings as 

the postoperative shoulder function was better among 

those treated with IMN. 

The significance of IMN-related complications has 

made some of the orthopedists prefer plate fixation 

instead of IMN. Plate fixation technique results in 

more intraoperative blood loss, longer duration of 

surgical procedure, higher rate of infection, nonunion 

and radialnerve palsy [20-23]; however, 

complications associated with IMN include restricted 

shoulder movements, impingement syndrome, rotator 

cuff violation and adhesive capsulitis that are 

dramatically more serious and less compensable [17, 

24, 25]. In this regard, Putnam et al. conducted a 

study in order to compare the short- term outcomes of 

IMN versus plating for the surgical treatment of 

humeral shaft fracture. In line with the results of the 

current study, they affirmed the superiority of plating 

to IMN due to its fewer complications [6]. Schoch et 

al. conducted another study and presented similar 

outcomes as plating accompanies with less severe 

complications [22]. Gottschalk et al. confirmed these 

findings, as well [23].On the other hand, there are 

limited studies which prefer IMN. In contrast with 

the current study, Martínez et al. evaluated similar 

techniques and claimed IMN as the superior 

technique. They conducted their study on patients 

who referred with the chief complaint of nonunion 

following the humerus fracture and preferred IMN 

for earlier union following IMN [26]. Other studies 

preferring IMN emphasized on the lower risks of this 

surgery as IMN duration of the surgical procedure, 

and amount of blood loss is less. Therefore, they 
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indicated this technique for those who are at higher 

risks for operation complications [10, 11, 13, 27]. 

Conclusion 

In conclusion, although we found better postoperative 

function and fewer rates of union complications, 

blood loss, and nerve injury following IMN 

compared with PF, more significant complications of 

IMN such as brachial plexus injury, iatrogenic 

fractures, and shoulder pain made us prefer plating 

for the treatment of humeral shaft fractures. 

By consideration of the limitations in the studies 

conducted in this term, we recommend further 

multicentral studies with longer follow-up duration 

and with a higher number of patients. Besides, 

studies that address and compare the values of using 

plate fixation approach and IMN for the treatment of 

humeral shaft fractures are strongly suggested. 
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Table 1. Comparison of postoperative complications in intramedullary nailing approach versus plating 

approach 

 Delayed 

union (n (%)) 

Nonunion (n 

(%)) 

Blood loss 

(gr/dl) (mean 

± 

standard 

deviation) 

Nerve injury Superficial 

infection 

Deep 

infection 

Device 

failure 

Intramedullary 

nailing 

3 (7.5%) 0 (0%) 1.2± 5 (12.5%) 2 (5%) 0 (0%) 0 (0%) 

Plating 2 (5%) 2 (5%) 2.6± 9 (22.5%) 5 (12.5%) 0 (0%) 2 (5%) 

P-value 0.01 0.04 0.004 <0.001 0.01 …… …… 

 


