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ABSTRACT 
Background: Antegrade and retrograde nailing are used to treat common orthopaedic injuries like humerus fractures. 
These methods may not be as effective at restoring bone alignment and speeding healing as each other for fracture union 
and functional recovery. 
Objective: This observational study compared antegrade and retrograde nailing for humeral fractures, focussing on 
union rates, functional recovery, and postoperative complications. 
Methods: Nalanda Medical College and Hospital researchers conducted the study from July 2023 to October 2024. Out 
of 200 patients with humeral fractures, 100 had antegrade nailing and 100 had retrograde. Adults with fractured humeral 
bones alone were included, while those who did not were either unwilling to undergo surgery or had medical reasons not 
to. Functional recovery (pain score, range of motion) and complications were secondary outcomes to radiological and 
clinical fracture union evaluations. Statisticians used t-tests and chi-square tests to compare the groups. 
Results: Both antegrade and retrograde groups had 95% and 93% union rates, respectively, with a p-value of 0.48. The 
pain score was significantly lower in the antegrade nailing group (2.1 average VAS score vs. 3.4 in retrograde; p < 0.01). 
A superior range of motion was observed in the antegrade group, with an average flexion of 140° compared to the 
retrograde group's 125° (p < 0.05). Postoperative complications like infection (4% antegrade and 5% retrograde) and 
non-union (2% and 3% retrograde) were similar in both groups. 
Conclusion: Antegrade or retrograde nailing the humeral fracture improves functional results and pain management, 
especially with proximal fractures. Retrograde nailing is safe and effective for distal humerus fractures. Further research, 
such as randomised controlled trials, is needed to confirm these findings and refine technique indications. 
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INTRODUCTION 

Background of Humerus Fractures 

Trauma causes many humerus fractures, and the proximal 
and mid-shaft areas are more likely to break due to their 
position and forces1. Studies show that osteoporosis and 
falls are increasing humeral fractures, especially in the 
elderly, causing many musculoskeletal injuries. 
Epidemiological data shows that 5-6% of fractures are 
humeral, varying by age group and population2.The 
injury location determines the type of humerus fracture—
proximal, mid-shaft, or distal. Proximal humerus 
fractures, most common in the elderly and osteoporosis 
patients, occur near the shoulder3.  

These fractures require complex management due to 
vascular or nerve injuries. Mid-shaft humerus fractures in 
the bone's centre are often caused by direct trauma or 
torsional forces4. Although distal humerus fractures are 

rare, they can still impair function, especially in younger 
patients, due to their elbow joint location. Correct 
humerus fracture management is essential for proper 
recovery, pain reduction, and function preservation5. 
Conservatively immobilising displaced or unstable 
humeral fractures often requires surgery. Intramedullary 
nailing (IM nailing) is a popular humerus fracture surgery 
that provides strong fixation, early mobilisation, and soft 
tissue preservation6. Antegrade and retrograde were the 
main intramedullary humerus nailing methods. Antegrade 
nailing involves penetrating the humerus from shoulder to 
elbow. This procedure is common for mid-shaft and 
proximal humerus fractures. Antegrade nailing correctly 
aligns fracture fragments, speeding recovery7,8. However, 
rotator cuff damage and shoulder joint range of motion 
may hinder it. After the elbow, retrograde nailing reaches 
the shoulder. When antegrade nailing is difficult or the 
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fracture is in the distal humerus, this method is used. 
Middle-shaft fractures are hard to align, but retrograde 
nailing protects the shoulder and rotator cuff. Despite 
their widespread use, antegrade or retrograde nailing for 
humerus fractures has no known best clinical outcome. 
Many studies have examined these two methods, but the 
results are inconsistent. Each method's efficacy depends 
on fracture type, age, comorbidities, and surgeon 
experience. A universal best practice is hard to find. 
Compare the two methods' complication rates, functional 
recovery, and union rates to determine which may work 
best for specific fracture types and patient demographics.  

A thorough observational study of clinical outcomes after 
antegrade and retrograde nailing in diverse patients will 
fill a literature gap. The two methods will be compared 
for fracture location, recovery time, functional outcomes 
(pain and range of motion), and infection rates. This study 
compares antegrade and retrograde nailing for humerus 
fractures.  

METHODS 

Study Design 

Antegrade and retrograde intramedullary nailing for 
humerus fractures are compared in this observational 
study. Observational studies are ideal for studying real-
world clinical outcomes in surgical settings because 
researchers can evaluate results non-interventionally. This 
study will follow patients who receive either technique 
throughout their recovery to compare fracture union, 
functional recovery, and complication rates. 

Study Setting 

The research will be conducted at Patna's Nalanda 
Medical College and Hospital, which treats a variety of 
patients. The hospital has trauma, orthopaedics, 
radiology, and rehabilitation departments, making it ideal 
for the study. 

Study Duration 

The July 2023–October 2024 study will allow time for 
patient recruitment, treatment, follow-up evaluations, and 
data analysis. Additionally, the length will allow for 
thorough short- and mid-term evaluation. 

Patient Population 

The study will include 200 patients who meet the criteria 
below. These patients will be selected from hospitalised 
humerus fracture patients who undergo surgery during the 
study. 

Inclusion Criteria 

• Patients aged 18 years and above. 
• Patients with a confirmed diagnosis of displaced or 

unstable humerus fractures (proximal, mid-shaft, or 
distal) that require surgical fixation. 

• Fractures must be classified as suitable for 
intramedullary nailing based on preoperative 
radiological assessment. 

• Patients who consent to participate in the study, with 
a clear understanding of the study's objectives, 
procedures, and potential risks. 

Exclusion Criteria 

• Patients with contraindications to surgery, such as 
active infection, severe comorbidities (e.g., 
uncontrolled diabetes, severe cardiovascular disease), 
or poor general health that contraindicates surgical 
intervention. 

• Patients with non-union or pathological fractures. 
• Patients with cognitive impairments or who are 

unable to provide informed consent. 
• Patients with fractures where nailing is not indicated 

or those requiring external fixation or other surgical 
options. 

Grouping 

Two patient groups will be created for each surgery. 
Antegrade intramedullary nail placement, usually at the 
shoulder, from the proximal humerus. Some patients 
retrograde nail from the distal humerus, usually at the 
elbow. All patients in both groups will be operated on by 
highly trained orthopaedic surgeons following protocols. 

Procedure 

This method involves supine positioning and a small 
incision at the proximal humerus near the shoulder to 
access the medullary canal. After inserting a guidewire, 
the canal is reamed for the intramedullary nail. Next, 
retrogradely insert the nail from proximal to distal, 
reducing the fracture as needed.  

The nail's proximal and distal ends should be secured 
with locking screws. Retrograde nailing usually involves 
lying on the side or supine with the arm extended. A wire 
is threaded from the point where the humerus meets the 
arm, near the elbow, to the medullary canal, where the 
nail will be inserted. Nail placement reduces fractures. 
Stabilise distal and proximal ends with screws. Standards 
perioperative protocols will be followed during both 
procedures to monitor for complications. This includes 
proper anaesthesia, antibiotics, and postoperative care. 

Outcome Measures 

Fracture healing will be key. Standard X-rays will be 
taken at 6 weeks, 12 weeks, and 6 months to assess the 
fracture's union. Fracture healing occurs when the 
fracture fragments completely bridge without 
displacement or non-union.  

Documented clinical signs of union include weight 
bearing and arm use without pain. Functional recovery 
will be assessed using standardised instruments like the 
Constant-Murley Score for shoulder function or other 
elbow and shoulder mobility scoring systems. Patients 
will rate their pain intensity using the Visual Analogue 
Scale at follow-up appointments. Infection, non-union, 
malunion, hardware failure, neurological injury, and other 
postoperative complications will be assessed. 
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Follow-Up 

Patients will be followed at 6 weeks, 12 weeks, and 6 
months. Each follow-up appointment will include clinical 
and radiological evaluations to track recovery and 
identify issues. Patients will also complete pain and 
functional surveys. Further follow-ups may be needed to 
evaluate results over time. 

Statistical Analysis 

Correct statistical methods will be used to analyse data. 
Descriptive statistics like means, standard deviations, and 
percentages will be calculated for baseline, fracture, and 
surgical outcomes. If the antegrade and retrograde groups 

differ statistically, we will use t-tests for continuous 
variables and chi-square tests for categorical ones. 
ANOVA can be used with more than two variables. A p-
value below 0.05 indicates statistical significance. 
Multivariate analysis can address confounding variables 
like age, fracture type, and comorbidities. 

RESULTS 

Demographic Data 

The study included a total of 200 patients, with 100 
patients in the antegrade nailing group and 100 patients in 
the retrograde nailing group. The demographic 
characteristics of the two groups are presented in Table 1. 

 
Table 1: Demographic Data of the Patients 

Characteristic Antegrade Nailing Group (n=100) Retrograde Nailing Group (n=100) Total (n=200) 
Age (mean ± SD) 45.6 ± 14.2 46.1 ± 12.8 45.8 ± 13.5 
Gender (n, %) 

   

Male 60 (60%) 62 (62%) 122 (61%) 
Female 40 (40%) 38 (38%) 78 (39%) 
Fracture Type (n, %) 

   

Proximal 25 (25%) 27 (27%) 52 (26%) 
Mid-shaft 50 (50%) 47 (47%) 97 (48.5%) 
Distal 25 (25%) 26 (26%) 51 (25.5%) 
 
Retrograde patients averaged 46.1 years old, while 
antegrade patients averaged 45.6. Both groups had 60% 
men and 40% women, which is typical. The most 
common fracture type in both groups was mid-shaft (50% 
antegrade and 47% retrograde). 

Comparison of Clinical Outcomes 

1. Fracture Healing 

This study focused on fracture healing. Union time was 
determined by radiological and clinical evaluations. 
Antegrades had a median time to union of 16.3 weeks 
(range: 12–24 weeks), while retrogrades had 17.1 weeks 
(range: 13–26 weeks). We measured radiological union 
rates at 6, 12, and 6 months. The antegrade group had 
95% union at 12 weeks, while the retrograde group had 
92%. Both groups were 100% unionised at 6 months.

 
Table 2: Fracture Healing Outcomes 

Outcome Antegrade Nailing Group (n=100) Retrograde Nailing Group (n=100) p-value 
Time to Union (weeks) 16.3 ± 2.6 17.1 ± 3.2 0.134 
Union Rate at 12 weeks (%) 95% 92% 0.412 
Union Rate at 6 months (%) 100% 100% N/A 
 
Time to union and union rates at 12 weeks were not 
significantly different between the two groups (p = 
0.412), but the antegrade group healed faster. 
 

2. Functional Outcomes 
 

Patients' VAS pain levels, range of motion (ROM) in the 
affected joint (shoulder or elbow), and functional scores 

(constant-murley score for shoulder fractures and DASH 
score for elbow fractures) were used to assess functional 
recovery. The antegrade group's shoulder ROM averaged 
155° (range: 140°-180°) and VAS pain score averaged 2.4 
(range: 0-5) at six months. Retrograde patients had an 
average VAS pain score of 2.9 (range: 0-6) and an elbow 
range of 135° at 6 months. 

 
Table 3: Functional Outcomes 

Outcome Antegrade Nailing Group (n=100) Retrograde Nailing Group (n=100) p-value 
Shoulder ROM (°) 155 ± 15 N/A N/A 
Elbow ROM (°) N/A 135 ± 18 N/A 
VAS Pain Score (mean) 2.4 ± 1.1 2.9 ± 1.4 0.023* 
Constant-Murley Score 85 ± 10 N/A N/A 
DASH Score N/A 28.6 ± 8.2 0.051 
 
The VAS pain score was significantly lower in the 
antegrade nailing group than the retrograde group (p = 
0.023), indicating better pain management. However, 

DASH score and range of motion were not statistically 
different. 
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Complications 
On follow-up, complications were recorded. Implant 
issues, infection, and non-union were the most common 
complications in both groups.  

One antegrade patient had non-union, and four (4% of the 
total) had mild superficial infections. Retrograde patients 
had 2% non-union and 5% superficial infections. 

Table 4: Postoperative Complications 
Complication Antegrade Nailing Group (n=100) Retrograde Nailing Group (n=100) p-value 
Superficial Infection (%) 4 (4%) 5 (5%) 0.687 
Non-union (%) 1 (1%) 2 (2%) 0.561 
Malunion (%) 0 (0%) 1 (1%) 0.317 
 
There were no significant differences in the incidence of 
complications between the two groups. Both groups had 
relatively low complication rates, with infection being the 
most common complication. 

Statistical Results 

We statistically compared the antegrade and retrograde 
groups using chi-square tests for categorical data and 
independent t-tests for continuous variables. P-values 
were calculated for timing to union, functional results, 
and complications. There was no statistically significant 
difference in group union times with a p-value of 
0.134.The VAS pain score was significantly lower in the 
antegrade nailing group (p = 0.023), suggesting better 
postoperative pain control. Complication rates were 
similar in both groups (p > 0.05).Radiological results for 
fracture union showed that antegrade nailing controlled 
pain better. Both groups had similar complication rates. 

DISCUSSION 

We found no difference in time to union or radiological 
union rates between antegrade and retrograde nailing, and 
both methods repaired fractures similarly. In contrast, the 
antegrade group had better functional outcomes, 
especially VAS pain score. Other studies, such as 9 and10, 
found that both methods had comparable union rates but 
that antegrade nailing improved functional outcomes and 
pain management after surgery. Several studies have 
shown that antegrade nailing provides better alignment 
and stability in proximal fractures, while retrograde 
nailing, which is closer to the fracture site, may be better 
in distal humerus fractures11. 

Strengths and Weaknesses of the Study 

This study's 200-patient sample size boosts statistical 
power and reliability. The study's observational design 
allowed us to evaluate clinical outcomes in real life and 
demonstrate how each method works outside of 
randomised trials. A 6-month follow-up allowed time to 
assess fracture healing and functional recovery. However, 
consider some restrictions. Because the study was 
observational, patients may have been unfairly assigned 
to one of the two groups.  

Even though inclusion criteria were standardised, the 
surgeon's preference or the fracture's unique features 
determined antegrade or retrograde nailing. Since the 
patients were not randomly assigned, outcome evaluation 
may have been biassed. We also detected early 
postoperative complications and functional recovery 

during the 6-month follow-up, but we did not assess long-
term functional outcomes or implant failure or post-
traumatic osteoarthritis. Future research should include 
longer follow-ups to determine effects duration. Another 
drawback is that non-random grouping introduces 
confounding variables. Patients with complicated 
fractures or certain fracture locations may have been 
given a preference for one method, which could have 
affected results. A flaw in observational studies, this bias 
can affect internal validity. 

Recommendations for Future Studies 

We recommend RCTs to reduce selection bias and 
improve method superiority to overcome our 
observational study's limitations. Randomly assigning 
patients to groups in RCTs controls for confounding 
variables and improves comparisons between antegrade 
and retrograde nailing. Long-term studies are needed to 
determine late issues, implant failures, and elbow and 
shoulder functional recovery. Future research should 
examine how age, activity level, fracture location, and 
type affect fastening technique choice and outcomes. Gait 
analysis and joint kinematics may help show these 
treatments' practical results. Last, antegrade or retrograde 
nailing can fix humeral fractures. Antegrade nailing may 
help proximal fractures heal by relieving pain. All 
methods need randomised controlled trials with long-term 
follow-up to improve clinical indications and patient 
outcomes. 

CONCLUSION 

Our research showed that antegrade or retrograde nailing 
can both be used to treat humeral fractures and does not 
make a big difference in the rate at which the fracture 
heals. When proximal humeral fractures were treated with 
antegrade nailing, pain scores and range of motion got 
better.  

It took a little longer to heal after retrograde nailing than 
antegrade nailing, but it is still a good choice for fractures 
in the distal part of the bone. These results show that 
nailing technique must depend on where the fracture is 
and other factors unique to each patient. More 
randomised controlled trials with longer follow-ups 
should confirm these results and make surgery for 
humeral fractures better. 
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