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Abstract 

Aims and objective:  Study the functional outcome of 

shaft of humerus fracture with radial nerve palsy treated 

with open reduction and internal fixation with plating. To 

assess the influence of injury mechanism, fracture type 

and type of surgical treatment on time to onset of nerve 

recovery and time to full nerve recovery in patients with 

humeral shaft fractures and concomitant primary radial 

nerve palsy. 

Material and methods: A descriptive study was held at 

a medical college and tertiary healthcare center from 

December 2019 to December 2021. Total 30 of patients 

were included in this study after satisfying inclusion and 

exclusion criteria. 

Result:  The outcome of radial nerve palsy was not 

found to be related to age group, sex, side, mechanism of 

injury, intra-operative condition of nerve, method of 

treatment of fracture and time of exploration of radial 

nerve. 

Conclusion: Open reduction and internal fixation of 

humeral shaft fracture gives good results. It provides 

greater patient comfort and is a good alternative to 

conservative treatment, as unnecessary avoidance of open 

reduction and internal fixation in fear of iatrogenic radial 

nerve palsy, prolongs limb rehabilitation and 

unemployment of the patients.  

Keywords:   SOTF = Side of Humerus fracture, TOS = 

Time of surgery, MTR = Mean time of radiation, TU = 

Time of union(weeks), FO = Outcome 

Introduction 

Fractures of shaft of the humerus account for 3–5% of all 

fractures.1 They generally occur as an outcome of direct 

trauma. It can also occur with high rotating force activity, 

such as arm wrestling or baseball. The radial nerve 

http://ijmsir.com/
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commonly endangered by humerus fractures in the part 

of middle or distal shaft.  

There are many controversies in the literature about 

management. If the fracture is closed and not displaced, 

conservative treatment is appropriate; however, if the 

fracture is closed and displaced, fixation is 

recommended. Internal or external fixation is possible, 

however open reduction and plating are well-known 

methods of therapy. Traditional dynamic compression 

plate (DCP), restricted contact dynamic compression 

plate (LCDCP), and locked compression plate are all 

options for plating (LCP).2 

Fixation is usually done with a dynamic compression 

plate or an interlocking nail. Nailing is known to cause 

shoulder mobility restriction and delayed union. Up to 

20% of patients experience shoulder pain as a result of 

rotator cuff damage, nail protrusion, or adhesive 

capsulitis.3 

According to Shao, secondary radial nerve palsy is a 

common complication related with humeral plating 

(2005)4 Despite the fact that both treatments have 

advantages and drawbacks, according to Paris H., plate 

and screw fixation for the middle third of the shaft 

humerus remains the gold standard for surgical care 

(2000)5. 

Anterolateral, posterior, posterolateral, and lateral 

techniques are used to treat humeral shaft fractures. The 

most prevalent techniques are anterolateral and posterior. 

Anterolateral approach incisions that can be prolonged 

proximally and distally without considerable 

manipulation of the radial nerve are preferred for 

exposing middle 1/3rd and proximal shaft fractures. 

Because of the form of the distal humerus, distal shaft 

fractures are commonly handled from the back. The 

radial nerve must be explored and proximal extension is a 

restriction of this strategy.  Iatrogenic or secondary radial 

nerve palsy is found to affect 5.1 percent to 17.6 percent 

of people.6 Even said, some surgeons favor the posterior 

technique for all shaft humerus fractures because it 

allows for easier fracture reduction and fast exposure. 

Both techniques can safely approach a fracture shaft 

humerus excluding the proximal and distal 5 cm, 

depending on the surgeon's discretion. The open 

reduction and internal fixation (ORIF) with direct 

fracture exposure often results in near anatomic 

alignment without impairing elbow and shoulder 

function.7 Compression plating is recommended as the 

best treatment option for humeral shaft fractures that 

necessitate surgery.8 The rates of non-union and 

hardware failure that necessitates revision range from 0% 

to 7%.9 By securing the screws to the plate, the plate can 

be offset from the underlying bone surface, giving a 

physiologic benefit for bone fracture repair by protecting 

the periosteal blood flow beneath the plate.10 When total 

range of motion is not achieved, the functional range of 

motion of the elbow and shoulder returns reliably after 

plate fixation; additional skeletal or neurologic injuries 

are frequently present.11  

In terms of treatment, there is no clear consensus on 

whether or not the nerve should be surgically examined. 

Patients having early nerve injury have high rate of 

spontaneous recovery, according to previous literature: a 

"wait and see" approach found to be commonly 

supported, and early nerve exploration is only specified 

in exceptional situations (e.g., open fractures). On the 

other side, views differ on whether early nerve 

exploration is required in patients with subsequent nerve 

palsy following first surgical fracture fixation. While few 

authors believe for early exploration, others advise 

against it.12 Others suggest for a four- or six-month 

period of observation.13 According to the research, there 

is no significant difference between primary radial nerve 
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palsy (88 percent) and subsequent radial nerve palsy (88 

percent) in terms of overall recovery rate (93 percent).14 

Those who treat the humeral shaft fracture conservatively 

believe that radial nerve palsy can be avoided. In open 

reduction internal fixation, radial nerve palsy is a 

common complication.15 It is nearly always temporary, 

and it goes away with time, but it affects both the patients 

and the surgeon. If there is neuropraxia as proven by 

conduction testing, the therapy of post-operative radial 

nerve palsy is primarily conservative. If radial nerve 

palsy develops after surgery, patients should be reassured 

and a dynamic splint should be used in the extended 

position of the wrist and finger, which usually restores 

nerve function.16 

Evidence also suggests that immediate weight-bearing on 

an ORIF-treated upper extremity has little or no negative 

consequences. Infection and iatrogenic nerve palsy are 

the most common complications linked with plating 

treatments (2–5%), with the majority of instances being a 

temporary condition that requires no further care (0–6%). 

Materials and method 

Study Design:  Descriptive type of study. 

Study Place:  Study was conducted in Department of 

Orthopaedics of tertiary care centre at the institutional 

level. 

Study Period: From the December 2019 to December 

2021. 

Study Population: Patients of humerus shaft fracture 

visiting O.P.D/ I.P.D and Referrals from other 

departments of Hospital to Department of Orthopaedics. 

Sample Size: A total sample size of 30 patients with 

humerus shaft fractures with radial nerve palsy treated 

with open reduction and internal fixation with plating. 

Sample size formula:  Sample size n = [DEFF*Np(1-

p)]/ [(d2/Z2
1-α/2*(N-1)+p*(1-p)]   

Population size (for finite population correction factor or 

fpc) (N):18 

Hypothesized % frequency of outcome factor in the 

population (p):50%+/-5 

Confidence limits as % of 100(absolute +/- %) (d):5% 

Design effect (for cluster surveys-DEFF):1 

Inclusion Criteria 

Middle 1/3 shaft fracture 

Recent trauma  

Simple closed fracture with radial nerve palsy  

Exclusion criteria   

Compound fracture      

Non-union or malunion  

Associated fractures e.g., Shoulder dislocation or head of 

humerus fracture. 

Methodology 

Operational definition Appropriate methods of 

measurement 

Approved proformas was used for collecting the data. 

Written informed consent of all the patients which are 

included in the study was taken. Prospective, Observation 

and analytical study was conducted in patients coming to 

the hospital, fulfilling of inclusion and exclusion criteria 

diagnosed as humerus shaft fracture with radial nerve 

injury of the age group 18-75 years. 

Pre-Operative Assessment: 

X-ray of the affected arm including one joint above and 

one joint below; including the ipsilateral shoulder and 

elbow joints. Minimum two views are necessary: 

Anteroposterior and Lateral Views. Anteroposterior and 

lateral radiographs were used to template the exact length 

of implant. The Fracture pattern was classified according 

to Orthopedic Trauma Association classification. 
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Procedure 

Surgical approach 

 

Figure 1: Intraoperative radial nerve isolation 

 

Figure 2: Intraoperative fixation 

 

Figure 3: Post operative X ray 

 

Evaluation 

Postoperative Parameters: General post operative care. 

Check X-ray of the operated humerus full length in AP 

and Lateral views was done.  

Physiotherapy: Active finger and wrist movements. 

Active elbow range of motion depending upon fixation. 

Post op dressing. 

Assessment of neurovascular deficit: Clinical evaluation. 

Method of data collection relevant to objective 

Variables studied / measured: 

Sn. Variable 

name 

Measurement 

scale 

Measurement 

method 

 Primary 

Variables: 

  

1.  Pain Ordinal Actual 

measurement 

2.  Sensory 

deficits 

Nominal Actual 

measurement 

3.  Muscle 

power  

Ordinal  Actual 

measurement 

4.  Reflexes Ordinal  Actual 

measurement 

 Secondary 

Variables: 

  

5.  Age Ratio scale Interview 

6.  Gender Nominal Interview 

Statistical analysis 

The data was coded and entered into Microsoft Excel 

spreadsheet. Analysis was done using SPSS version 20 

(IBM SPSS Statistics Inc., Chicago, Illinois, USA) 

Windows software program. Descriptive statistics 

included computation of percentages, means and standard 

deviations. Level of significance was set at P≤0.05.  
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Observations and results 

Descriptive data of the study  

 Minimum Maximum Mean Std. Deviation 

Time of surgery 2.00 3.50 2.58 .39 

Mean time of radiation 1.30 3.51 2.23 .57 

Time of union in weeks 12 20 15.07 2.39 

Time since fracture (days) 1 6 3.43 1.77 

Mean time of surgery was 2.58 hours, mean time of 

radiation was 2.23m, mean time of union was 15.07 

weeks and mean time since fracture was 3.43 days. 

Complication wise distribution of the study 

 Frequency Percent (%) 

NA 18 60.0 

Functional disability 6 20.0 

Infection 4 13.3 

Nonunion 2 6.7 

Total 30 100.0 

There were two cases of non-union (6.7%), six case have 

functional disability (20%) and four case have infection 

(13.3%). 

Clinical course wise distribution of the study 

Clinical Course Frequency Percent (%) 

Complete recovery 25 83.3 

Partial recovery 5 16.7 

Total 30 100.0 

Complete recovery was found in 83.3% while partial 

recovery was found in 16.7%  

Outcome wise distribution of the study 

 Frequency Percent (%) 

Excellent 15 50.0 

Fair 4 13.3 

Good 3 10.0 

Poor 8 26.7 

Total 30 100.0 

15 (50%) case have excellent result, 3 (10%) case have 

good result, 4 (13.3%) case have fair result and 8  

(26.7%) case have poor result. 

Discussion 

Indications for open reduction and internal fixation of 

humeral shaft fracture can be based on two criteria: 

fracture characteristics and presence of associated 

injuries.18 The indications for surgery based on fracture 

characteristics have been described as: open fractures: 

displaced fractures; fractures located proximally or 

distally which are more difficult to manage 

conservatively; displaced or non-union of the fracture 

and pathologic fracture.19 Associated injuries include 

ipsilateral forearm fracture (floating elbow), multiple 

trauma and presence of neurovascular deficits. The most 

frequent indication for internal fixation of the shaft of the 

humerus in several studies was the presence of associated 

multiple traumas.20 

In our study, the majority (51.85%) of the patients were 

in the age group of 50-60 years (46.6%) and mainly of 

male following road traffic accidents and this was similar 

to a study from Taiwan.21 This was again contrary to a 

report from Scotland, which indicated the highest 

incidence in patients aged over 50 years.22 Studies by 

Ekholm R (2006)23 et al was found that incidence of 

these fractures increased from the 5th decade onwards.  

Analysis of humeral fractures in general in this study in 

relation to gender showed that males had a higher 

incidence than females, as had also been shown from an 

American study.24 This might be due to the fact that men 

are more involved in physically demanding jobs than 

women. A previous study also showed that men are more 

involved in road traffic accidents than women.25 

Of the 30 patients operated on, 26 were right hand 

dominant while the remaining were left-handed (4).  
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Mean duration of surgery in our study was 2.58 hrs 

which was less than for the anterolateral group and 

comparable to similar study reported by Kirin I et al 

(2011)26 which signifies that anteromedial humeral 

plating is less time consuming compared to other surgical 

approaches. 

In a study carried out by Putti A (2009)27 he reported a 

mean time of healing of 16 weeks in patients with DCP 

plating and 18 weeks in patients treated with nailing. In 

our study we achieved a mean healing time of 15.07 

weeks in patients treated.  

There were two cases of non-union, six case have 

functional disability and four case have infection. 15 

(50%) case have excellent result, 3 (10%) case have good 

result, 4 (13.3%) case have fair result and 8 (26.7%) case 

have poor result.  

Regarding primary or traumatic radial nerve palsy 

associated with humeral shaft fractures, our study 

showed a high rate of spontaneous complete recovery of 

nerve function (83.3%), correlating well with the 

literature.28,29,30 Early exploration of the radial nerve in 

primary traumatic palsy does not seem to be necessary, 

especially in closed fractures, where a primary serious 

nerve damage requiring surgical repair is very rare. The 

literature reported incidence of iatrogenic radial nerve 

palsy when the plate was placed on anterolateral and 

posterior surface of humerus was up to 12%31 and 

11.46% (Kirin I et al).  

In 18 patients, Venouziou (2016)32 et al assessed 

associations between energy of the trauma and nerve 

recovery. The 8 patients who failed to recover had severe 

nerve damage after a high-energy trauma. In the patients 

who recovered, compared to low-energy trauma, high-

energy trauma was associated with longer times to initial 

recovery signs and to full recovery.  

The optimal management strategy for radial nerve palsy 

in the setting of a humeral shaft fracture remains 

controversial. Shao et al. presented a systematic review 

of the literature. Spontaneous recovery was documented 

in 315 of 435 patients with primary radial nerve palsy 

(RNP) (72%). Of the remaining 120 patients, 104 

underwent late exploration at an adjusted mean time of 

4.3 months, and 69% had postoperative recovery. 

Overall, 89% of those initially treated non-operatively 

achieved functional recovery.33 

The issue of iatrogenic radial nerve palsy is nerve palsy 

that develops after surgery. The risk of nerve entrapment 

at the fracture site or beneath the plate of possible.34 In a 

study by Hee et al there was 1.57% secondary radial 

nerve palsy.35 In another study by Wang et al the 

frequency of secondary radial nerve palsy was 4.24%.36 

A study by Botsmann et al showed the frequency of 

secondary radial nerve injuries to be 2.94% in LCDCP 

group and 3.63% LCP group.37 In study by Shunkar et al 

there was 7.89% secondary radial nerve palsy.38 The 

radial nerve was found to be intact intra-operatively as 

the surgeon was sure that the cause was transient 

neuropraxia due to traction or tourniquet effect intra-

operatively. Follow up of these cases revealed full return 

of radial nerve function. 

Claessen (2015) et al found radial nerve palsy in humeral 

shaft fractures significantly associated with high-energy 

trauma, open fractures, as well as surgical approach.39 

Shaw and Bhatti (1983)40 recommended early exploration 

in affected patients but found that only 1 in 5 explored 

nerves required neurorrhaphy. Still advocating early 

exploration of open fractures with palsy, Foster and 

colleagues41 found significantly more morbidity with 

these injuries; 64% of open humeral fractures with palsy 

on early exploration had a trapped, partial, or completely 

lacerated radial nerve. More recently, Ring and 
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colleagues42 found that 55% of open humerus fractures 

had transacted radial nerves. Consequently, though there 

are no prospective randomized controlled trials, most 

authors and the majority of our survey respondents have 

agreed that open fractures with radial nerve palsy should 

be explored primarily. Ekholm (2008)43 et al. reported the 

incidence of radial nerve palsy associated with humeral 

shaft fracture as 8.5% in a population of closed humeral 

shaft fractures, including 361 traumatic injuries, 34 

pathological fractures, and 6 peri-implant fractures. In 

that study, there were 18 patients with radial palsy who 

were non-operatively managed; 89% of these patients 

recovered completely, whereas the remaining 11% were 

left with minor sequelae from the radial nerve palsy (i.e., 

dysesthesia). 

Other authors have specifically examined fracture 

location, fracture type, and degree of angulation as 

indicators for nerve exploration with associated palsy. 

Vansteenkiste FP (1889)44 et al advocated exploration for 

all patients with the Holstein–Lewis fracture and palsy 

after finding a macroscopic lesion of most nerves in these 

patients. Böstman and colleagues found that longitudinal 

fractures of the distal third are significantly more likely 

than transverse fractures of the middle third to have 

lacerated, interposed, or entrapped radial nerves. 

Interestingly, they found no significant difference with 

regard to recovery between exploration versus 

observation for these patients.  

There are several risks and reasons for a radial palsy 

during fracture fixation: even light tension to the nerve 

during exploration might cause neurapraxia. Another 

potential source for injury is the positioning of the patient 

before and during surgery. Under general anesthesia, the 

loss of consciousness along with muscle tone might lead 

to accidental and excessive movement at the fracture site. 

Similar traction damage can occur because of excessive 

indirect fracture manipulation during nailing. A strong 

tension to the surrounding radial nerve or an entrapment 

between bone fragments can be the consequence. 

Therefore, a temporary fracture immobilization, e.g., 

with a cast and attention during an aesthetic induction 

and patient positioning, of both the surgeon and the 

support personally have to be guaranteed. Great caution 

should be taken during the approach and the fracture 

reduction. In the critical region especially from the 

middle to the distal humeral shaft, where the radial nerve 

transverses the intermuscular septum, special retraction 

devices such as Hohmann retractors are dangerous. Their 

use should be avoided.45,46 

The posterior approach is usually indicted in the distal 

third of humeral shaft fractures. For this approach, the 

patients need to be in a lateral position, which may pose a 

problem in multiple injuries. It is important to isolate the 

radial nerve completely before placement of the plate, 

otherwise there is a risk of nerve entrapment beneath the 

plate.  

Conclusion 

Open reduction and internal fixation of humeral shaft 

fracture gives good results, if correct indicates and 

principled of fixation are followed. It provides greater 

patient comfort and is a good alternative to conservative 

treatment, as unnecessary avoidance of open reduction 

and internal fixation in fear of intragenic radial nerve 

palsy, prolongs limb rehabilitation and unemployment of 

the patients.  The outcome of radial nerve palsy was not 

found to be related to age group, sex, side, mechanism of 

injury, intra-operative condition of nerve, method of 

treatment of fracture and time of exploration of radial 

nerve. 
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