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ABSTRACT 
 

Aim: To evaluate the safety of the modified direct lateral approach in patients with proximal 3rd fracture of the 

radius treated with a 3.5mm AO dynamic compression plate. 
Methods: This prospective case series was done using a non-probability consecutive sampling technique at the 

Department of Orthopedic Surgery and Traumatology, King Edward Medical University/ Mayo Hospital, Lahore, 
from March 2015 to November 2018. We enrolled 40 patients age between 18 to 70 years with closed displaced 
extra-articular fracture proximal 1/3rd of radius without elbow instability. Patients with radial nerve injury, 
pathological fracture, and previous injury of the affected arm were excluded. We recorded side of the injury, 
duration of surgery, post-operative posterior interosseous nerve injury (Extension of thumb and 
metacarpophalangeal joint) and superficial branch of radial nerve injury (sensory loss of area of nerve distribution), 
hematoma formation, infection, implant failure, resisted supination and pronation clinically and radiological union 
using radiographic union scale (RUST) criteria and functional outcome using Quick DASH score till last follow-up. 
Results: Out of the total 40 patients, the mean age was 42±10.85year. There were 27(63%) males, and 13(37%) 

were female patients. Right side were 23(57.5%) and left side were 17(42.5%) patients. The mean duration of 
surgery was 21±7.12 mins. None of the patients had postoperative posterior interosseous nerve injury and 
superficial branch of radial Nerve. Only 01(2.5%) patients had hematoma formation. Superficial infection was noted 
in 01 (2.5%) patients. There was no case of implant failure. Union was achieved in all cases till the last follow-up. 
The mean post-operative Quick DASH score, 12th, 24th, and 36th week was 51.7±12.01, 36.2±10.57, and 10.2±8.6, 
respectively. The resisted supination and pronation were normal in all cases.  
Conclusion: The modified direct lateral approach is safe for proximal 3rd radius fractures treated with a dynamic 

compression plate without nerve injury, less hematoma, and infection with the excellent union and functional 
outcome.  
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INTRODUCTION 
 

Isolated fracture of proximal 3rd radius can result from a 
road traffic accident and the severe direct impact of the 
forearm. They are associated with displacement and 
instability1,2. The ideal treatment for isolated displaced 
radius bone fractures in adults is open reduction & internal 
fixation (ORIF) with dynamic compression plates (DCP)3. 
The choice of approach depends on surgeon expertise and 
to avoid neurovascular injury4.  

Commonly used approaches for fractures of the 
radius are Henry’s volar approach5 and Thompson’s dorsal 
approach6. Henry’s approach utilizes the inter-nervus plane 
between brachioradialis (BR) and pronator teres (PT) and 
flexor carpi radialis (FCR) with risk to superficial branch of 
radial nerve injury5. Thompson’s approach uses the plane 
between extensor carpi radialis brevis (ECRB) and 
extensor digitorum and can result in subcutaneous 
neuroma6.  

The direct lateral approach, as described by Hanif et 
al7 uses the plane between brachioradialis (BR) and 
extensor carpi radialis longus (ECRL). Both the muscles 
are innervated by radial nerve before it divides as 
superficial radial nerve (SRN) and posterior interosseous 
nerve (PIN). The concerns of the direct lateral approach 
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are the close proximity of the superficial radial nerve (SRN) 
in the proximal-most and posterior interosseous nerve in 
the distal-most part of the dissecting plane. The plane of 
ECRL is anterolateral to the shaft of radius, and it needs to 
be retracted posteriorly for lateral plate application. There 
are chances of radial nerve injury in this approach. To 
avoid this plane of dissection, we used the plane between 
extensor carpi radialis longus (ECRL) and extensor carpi 
radialis brevis (ECRB) for proximal third radius exposure 
(Fig. 1). This approach is away from brachioradialis, 
posterior interosseous, and superficial branch of the radial 
nerve. The plane of ECRB is posterolateral to the shaft of 
the radius. Minimum safe retraction is needed for lateral 
plate application with a newer approach.  

Perceiving the need for strictly abiding by the AO 
principles9, the author also felt the need for plating on the 
tension (Lateral) surface of the radius. With the modified 
direct lateral approach, it can be exposed safely. This led to 
a new approach, i.e., lateral or the radial approach to the 
radius to avoid complications of extensive surgical 
dissection, risk of implant failure, and nerve injury. 

The objective of this study was to evaluate the safety 
of the modified direct lateral approach in terms of side of 
injury, duration of surgery, nerve injury, hematoma 
formation, infection, implant failure, union, and functional 
outcome.  
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METHODOLOGY 
 

This case series was done using a non-probability 
consecutive sampling technique at the Department of 
Orthopedic Surgery and Traumatology, King Edward 
Medical University, Mayo Hospital, Lahore, from March 
2015 to November 2018. We enrolled 40 patients aged 
between 18 to 60 years with close displaced extra-articular 
fracture proximal 1/3rd of radius without elbow instability 
diagnosed on history, clinical examination, and 
radiographs. Patients with radial nerve injury, pathological 
fracture and previous injury of the affected arm were 
excluded. 

After taking ethical permission from the hospital 
ethical committee, informed verbal and written consent was 
obtained from all the patients. Patients were applied back-
slab above the elbow on the affected limb for skeletal 
stabilization before an operation. All patients were operated 
with open reduction internal fixation (ORIF) with stainless 
steel 3.5mm AO dynamic compression plate (DCP) for 
radius using a modified direct lateral approach. The plate 
was applied to the tension surface of the radius. Implants, 
i.e., stainless steel 35mm AO dynamic compression plate 
used in the study, were available in the hospital store. 

We recorded side of the injury, duration of the 
surgery, post-operative posterior interosseous nerve injury 
(Extension of thumb and metacarpophalangeal joint) and 
sensory loss of radial distribution of superficial branch of 
the radial nerve (sensory loss of area of nerve distribution), 
hematoma formation, infection, and resisted supination & 
pronation, radiological union, functional outcome, and 
implant failure, till the last follow-up. Patients were followed 
up on 2nd week, 4th week, 12th week, 24th week, and 36th 
week after the procedure. Duration of surgery, side of 
injury, posterior interosseus nerve & superficial branch of 
radial nerve injury, hematoma formation, infection, implant 
failure, resisted supination and pronation was assessed 
clinically. Union was assessed using radiological union 
scale (RUST)10 criteria, and function was assessed using 
Quick DASH [11] score at 8th, 12th, and 16th post-operative 
week. The minimum change of 27.7 points in the Quick 
DASH score is significant statistically at the 95% 
confidence interval. The minimum clinically important 
difference (MCID) was the Quick DASH score required to 
be accepted for clinical significance was 1512.  
Data were analyzed using Statistical Package for the Social 
Sciences (SPSS) version 21.0. Quantitative variables like 
age, duration of surgery, were presented as mean±SD. 
Qualitative variables like gender, fracture of bones, side 
involved were presented as frequencies and percentages. 
The Chi-square test was applied for a categorical variable, 
and the level of significance was taken 5%. 
Surgical Technique: The patient was positioned in a 

supine manner. Aseptic measures, tourniquet control, 
forearm in the mid-prone position placed on hand trolley, a 
longitudinal incision made laterally in the middle of the 
mobile wad of Henry. The size of the incision was 
determined by drawing a line between the lateral condyle of 
humerus distally between two muscles plane till mid-shaft, 
depending on the level of the fracture. Dissection of the 
fascia was done, and the inter-muscular plane was 
developed between Extensor Carpi Radialis Longus 

(ECRL) & Extensor Carpi Radialis Brevis muscles (ECRB). 
The superficial branch of the radial nerve is naturally 
protected. Thus, the fracture site can be approached 
without any fear of injury to the superficial branch of the 
radial nerve. The shaft of the radius exposed in its proximal 
third according to the fracture. All fractures were internally 
fixed with stainless steel 3.5mm AO dynamic compression 
plates applied on the tensile surface, i.e., the lateral surface 
of the radius with maximum preservation of periosteum 
based on AO principles. The wound was closed in layers 
over the suction drain. The antiseptic dressing was done. 
All patients were discharged on the next postoperative day 
after drain removal. 
 

RESULTS 
 

Out of the total 40 patients, the age of the patients was 
between 20 to 70 year with a mean age was 42±10.85 
year. There were 27(63%) males, and 13(37%) were 
female patients. Right side were 23(57.5%) and left side 
were 17(42.5%) patients. The mean duration of surgery 
was 21±7.12 (21-37) minutes.   

None of the patients had postoperative posterior 
interosseous nerve palsy (thumb and finger extension at 
the metacarpophalangeal joint) and sensory loss at radial 
nerve distribution (superficial branch of radial Nerve) area. 
Hematoma formation was observed, and only 01(2.5%) 
patients had hematoma formation. Superficial infection was 
present in 01(2.5%) patients, which were alleviated with 
debridement & culture sensitivity antibiotics. There was no 
case of deep infection and implant failure. The radiological 
union was observed in all cases. There was a satisfactory 
union between 10th to 16th week post-operatively in most of 
the patients. Only two patients achieved union in 18th to 
20th week. The mean post-operative Quick DASH score, 

12th, 24th, and 36th week was 51.7±12.01, 36.2±10.57, and 
10.2±8.6, respectively. The range of motion resisted 
(supination and pronation) was normal in all patients till the 
last follow-up.  
 
Fig. 1: Inter-muscular plane between Extensor Carpi Radialis Longus and 
Extensor Carpi Radialis Brevis and direct exposure of the lateral surface of 
radial shaft and application of dynamic compression plate. 
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Fig. 2: Pre-operative and post-operative radiographs of a patient 
with the application of dynamic compression plate on the lateral 
surface till union. 

 
 
Table 1: Demographic data and side of the forearm, hematoma 
formation, superficial infection and union time (n=40) 

Variables n P-value 

Gender of the Patients 

 Male 

 Females 

 
27 (63%) 
13 (37%) 

=0.06 

Mean age of pts in the year 42±10.85year 

Side of the forearm 

 Right-sided 

 Left-sided 

 
23 (57.5%) 
17 (42.5%) 

=0.9 

Hematoma Formation 

 Yes 

 No 
01 (2.5%) 
39 (97.5%) 

0.02 

Superficial Infection 

 Yes 

 No 
01 (2.5%) 
39 (97.5%) 

0.02 

Duration of the surgery 57±9.6mins 0.03 

Union time in weeks 15.28±2.8week 0.05 

 

DISCUSSION 
 

Radius is a curved bone with a convex lateral border and 
concave medial border. It is cylindrical in the proximal third, 
triangular in the middle and flat distally. Vital neurovascular 
structures present around the shaft of the radius like 
posterior interosseous nerve, radial artery, and superficial 
branch of radial nerve13. Adequate knowledge of different 
approaches and fundamental AO principles is mandatory to 
avoid neurovascular injury and achieve union, 
respectively14. Fracture of the proximal 3rd radius can be 
fixed internally using traditional Henry5 and the Thompson6 
approach. Every Surgeon's expertise in either of the 
surgical approaches used for fixation of proximal 3rd radius 
fracture has been claiming the advantages of one approach 
on the other. 

In this study, there was no case of the posterior 
interosseous and superficial branch of radial nerve injury as 
compared to Parretta et al15 who reported 18%  posterior 
interosseous nerve injury with dorsal approach while Dashe 
et al16 had 2(1.2%) and 1(0.6%) radial nerve injury in volar 
and dorsal approach respectively. Spiner et al17 reported 7 
cases of posterior interosseous nerve injury with the dorsal 
approach. The results are contrary to the finding of our 
study. Volar Henry’s and Thomson's dorsal approaches 
use inter-nervous plane5,18.  

Keeping in mind all these pitfalls with all the traditional 
approaches, Hanif et al7 reported a direct lateral approach 
with an aim to address all these problems. The only 
problem with a direct lateral approach is a possible injury to 
the superficial branch of the radial nerve resulting in 
devastating paresthesia and a very painful neuroma. Our 

study has no reported injury of the superficial branch of the 
radial nerve. 

Hematoma formation was found in 1(2.5%) in our 
study as compared to Hanif et al7 who also had no 
hematoma formation. This could be due to over-dissection 
and improper placement of a drain. Multiple branches of 
the radial artery are given to Brachioradialis in the proximal 
one-third level of the radius. Risk of postoperative 
hematoma formation due to avulsion of these branches 

Mehdi Nasab et al19 reported a 2.6% and 3.2% 
infection rate (p=0.85) with volar and dorsal approaches, 
respectively, as compared to no case of reported infection 
in our study. More infection in Mehdi Nasab et al. can be 
due to longer duration of surgery 67.3(45-105) minutes and 
complex anatomical dissection18 like impingement of bicep 
muscles with plate compared to our approach.  

In our study, there was no implant failure until the last 
follow-up. Dietz et al20 reported malpositioning of the plate 
in Volar and Doral approaches associated with rotational 
problems of the forearm in patients. Our study has direct 
exposure of the proximal radius and plate application on 
the lateral (tension) surface of the bone. Moreover, the 
anterior surface of the radius is the compression side of the 
bone. Plating on this surface is contrary to the AO 
principles. 

Our study has an excellent rate and duration of union 
and function as compared to Kwasny et al21 and Batler et 
al22, which shows that the surgical approach has no effect 
on union and functional outcome in fracture proximal 3rd 
shaft of the radius. 

Radius is a curved bone with apex laterally, and 
therefore the lateral surface is the exact tensile surface, not 
the anterior or posterior surface. Seating the implant, on 
the anterior or posterior surface should be either reshaping 
the anatomical curves of the bone or the plate has to be 
bent in a C shape in order to make it seated on volar or the 
dorsal surface, which is quite difficult particularly when the 
size of the plate is small. The added benefit of our 
approach is safe and direct visualization of later (Tension) 
surface of the radius for application of the plate. 

The limitation of our study is the small sample size 
and minimum follow-up. The absence of any complication 
related to the standard volar and dorsal approaches, 
including the Direct Lateral approach, indicated the validity 
of this approach. A comparison with the other approaches 
is needed to determine its advantage over others. 
 

CONCLUSION 
 

The lateral surface of the radial shaft can be excellently 
exposed using a Modified Direct lateral approach to the 
radial shaft by dissection between extensor carpi radialis 
longus & extensor carpi radialis brevis. There was no case 
of neurovascular injury with less operating time and plate 
application over the tensile surface and had the same 
radiological and functional outcome. It avoids the 
disadvantage of DLA of possible injury to the superficial 
branch of radial nerve, by using the plane between ECRL 
and ECRB for the proximal exposure. But before 
recommending this approach as an alternative to the other 
standard approaches, we need to prove these findings by 
more clinical studies. 
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