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Abstract: 

 

Background:  Radial nerve injury associated with humeral shaft fracture is an important injury pattern 

among trauma patients. It is the most common peripheral nerve injury associated with this fracture. 

Injuries to the radial nerve can result in significant motor impairment of the arm and the wrist with the 

loss of wrist extension. The ability to grasp is significantly reduced leading to a serious handicap. The 

prevalence of radial nerve lesions after open humeral fractures lies between 9 to 18%. Most commonly, 

radial nerve injuries are associated with middle third spiral humeral shaft fracture. 

This study will provide data about the incidence and severity of radial nerve injury following open 

fracture of the humerus, it is pattern and outcome.  

The rate of radial nerve injury following open fracture of the humerus is increasing in Sudan and much 

of them are due to gunshotinjury. There are no accurate records; however this is the first attempt to 

evaluate the condition and the outcome of management. 

Objectives: To evaluate the incidence pattern and outcome of the radial nerve injury following open 

fracture of the humerus and also to compare the finding of this study with international findings. 

Material and methods: Multicentres retrospective descriptive study include { Military hospital, 

Khartoum Teaching hospital ,El rabiat University hospital, Khartoum north Teaching hospital 

,Omdurman Teaching hospital }.The study included all patients with radial nerve injuries following 

open fracture of the humerus from both genders during the period from June 2009 to June 2013. The 

data collected from the patients records. The collected data were processed using SPSS computer 

package. 

Result: A total of 48 patients were included, 34 males and 14 females (ratio 1.5: 1). Mean age ± SEM 

of 30.71 ± 1.78 years (ranged 4 – 64 years).  60.4% of injuries were due to gunshot and 35.4% due to 

road traffic accident. Most of the injuries were left sided in about 68.8% of patients. 

The common patterns of the open humeral fractures associated with radial nerve injury were 

comminuted or transverse of middle or distal humerus. 

The common type of radial nerve injury was neurapraxia in about 89.6%. Most of the patients about 

91.7% were treated conservatively and 81.3% of them recovered completely. Most of recovery occurs 

in the 2nd months about 41.7% patients. There is no recovery in about 12.5% of patients of these 

patients who do not recovered 6.3% patients underwent exploration and repair. In recovered cases the 

sensation recovered first.  

Conclusions: Most of the radial nerve injuries following open fracture of the humerus are usually due 

to gunshot injury followed by road traffic accident. The commonest sites of fracture associated with 

radial nerve palsy were distal and middle fractures respectively. The common patterns of fractures were 

displaced comminated or transverse fractures. Most common side were left humerus. Most of the 

patients were males and soldiers who commonly presented with wrist drop and sensory loss from 

dorsolateral part of hand. The commonest type of radial nerve palsy was neurapraxia. Most of the 

patients were treated conservatively except 4 patients underwent surgical exploration and repair. Most 

of the patients recovered spontaneously after the first two months except 6 patients who did not recover. 

Keywords: Open fractures of the humerus, Radial nerve injury, Gunshot. 
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  الملخص:

العضد من أنماط الإصابات المهمة لدى مرضى الرضوض، وهي تعُد إصابة العصب الكعبري المصاحبة لكسر جسم عظم   :الخلفية
أكثر إصابات الأعصاب الطرفية شيوعًا المرتبطة بهذا النوع من الكسور. وقد تؤدي إصابات العصب الكعبري إلى ضعف حركي 

مما يؤدي إلى إعاقة  ملحوظ في الذراع والرسغ، مع فقدان القدرة على بسط الرسغ. كما تنخفض القدرة على القبض بدرجة كبيرة،  
بين   العضد  لعظم  المفتوحة  الكسور  بعد  الكعبري  العصب  إصابات  حدوث  نسبة  وتتراوح  وترتبط 18% و9وظيفية خطيرة.   .%

 .إصابات العصب الكعبري في الغالب بالكسور الحلزونية التي تصيب الثلث الأوسط من جسم عظم العضد

حدوث إصابة العصب الكعبري وشدتها عقب الكسور المفتوحة لعظم العضد، بالإضافة  تهدف هذه الدراسة إلى توفير بيانات حول معدل  
 .إلى دراسة نمط الإصابة ونتائجها

يتزايد معدل حدوث إصابات العصب الكعبري عقب الكسور المفتوحة لعظم العضد في السودان، ويرجع جزء كبير منها إلى الإصابات 
سجلات دقيقة حول هذه الحالات؛ إلا أن هذه الدراسة تمثل أول محاولة لتقييم هذه الحالة ونتائج  الناجمة عن الطلقات النارية. ولا توجد  

 .علاجها

تقييم معدل حدوث إصابات العصب الكعبري ونمطها ونتائجها عقب الكسور المفتوحة لعظم العضد، وكذلك مقارنة نتائج  :الأهداف
 .يةهذه الدراسة بالنتائج الواردة في الدراسات الدول

أجُريت دراسة وصفية استعادية متعددة المراكز، شملت: المستشفى العسكري، ومستشفى الخرطوم التعليمي،  :المواد وطرق البحث
ومستشفى الربيع الجامعي، ومستشفى الخرطوم بحري التعليمي، ومستشفى أم درمان التعليمي. وشملت الدراسة جميع المرضى من  

إلى    2009ابات في العصب الكعبري عقب كسور مفتوحة لعظم العضد، خلال الفترة من يونيو  كلا الجنسين الذين تعرضوا لإص
 .(SPSS) . جُمعت البيانات من سجلات المرضى، ثم عولجت البيانات باستخدام الحزمة الإحصائية للعلوم الاجتماعية2013يونيو  

. بلغ متوسط العمر ± الخطأ 1.5:1من الإناث، بنسبة    14الذكور ومن    34مريضًا، منهم    48شملت الدراسة ما مجموعه   :النتائج
% من الإصابات ناجمة عن الطلقات 60.4سنة. وكانت  64و 4سنة، وتراوحت الأعمار بين  1.78±  30.71المعياري للمتوسط 

% من 68.8بلغت نحو  % منها عن حوادث المرور. وكانت معظم الإصابات في الجانب الأيسر، حيث  35.4النارية، بينما نتجت  
 .الحالات

تمثلت الأنماط الأكثر شيوعًا للكسور المفتوحة لعظم العضد المصاحبة لإصابة العصب الكعبري في الكسور المفتتة أو المستعرضة  
 .في الثلث الأوسط أو الجزء البعيد من عظم العضد

%. 89.6، بنسبة بلغت نحو  (Neurapraxia) العابر  الاعتلال العصبيوكان النوع الأكثر شيوعًا من إصابات العصب الكعبري هو  
% منهم بشكل كامل. وحدثت معظم حالات التعافي خلال الشهر 81.3%، تحفظيًا، وتعافى  91.7وقد عولج معظم المرضى، بنسبة 

 % منهم للاستكشاف6.3% من المرضى، وخضع  12.5% من المرضى. ولم يحدث تعافٍ لدى نحو  41.7الثاني، حيث بلغت نحو  
 .الجراحي وإصلاح العصب. وفي الحالات التي حدث فيها التعافي، استعادت الوظيفة الحسية عافيتها أولاً 

تحدث معظم إصابات العصب الكعبري عقب الكسور المفتوحة لعظم العضد نتيجة الإصابات بالطلقات النارية، تليها  :الاستنتاجات
بشلل العصب الكعبري هي الكسور البعيدة، تليها الكسور الوسطى. وتمثلت   حوادث المرور. وكانت أكثر مواقع الكسور المرتبطة

الأنماط الأكثر شيوعًا للكسور في الكسور المفتتة المزاحة أو الكسور المستعرضة. وكان عظم العضد الأيسر هو الجانب الأكثر إصابة.  
وفقدان الإحساس في  (Wrist Drop) سقوط الرسغوكان معظم المرضى من الذكور والجنود، وقد حضروا غالبًا وهم يعانون من  

أكثر أنواع شلل العصب الكعبري شيوعًا. وعولج   (Neurapraxia) الاعتلال العصبي العابرالجزء الظهري الوحشي من اليد. وكان  
تلقائيًا   معظم المرضى تحفظيًا، باستثناء أربعة مرضى خضعوا للاستكشاف الجراحي وإصلاح العصب. وقد تعافى معظم المرضى

 .بعد الشهرين الأولين، باستثناء ستة مرضى لم يحدث لديهم تعافٍ 

 .الكسور المفتوحة لعظم العضد، إصابة العصب الكعبري، الطلقات النارية : المفتاحيةلكلمات ا
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Introduction 

Radial nerve injury associated with humeral shaft fracture is an important injury pattern among trauma 

patients. It is the most common peripheral nerve injury associated with this fracture. Injuries to the 

radial nerve can result in significant motor impairment of the arm and the wrist with the loss of wrist 

extension. The ability to grasp is significantly reduced leading to a serious handicap(1). 

The prevalence of radial nerve lesions after humeral shaft fractures lies between 9 to 18%(2)(3). Most 

commonly, radial nerve injuries are associated with middle third spiral humeral shaft fractures(4). 

The radial nerve may be injured by the force that fractures the humeral shaft directly with contusion or 

laceration by a spur or by traction when the bone ends are forcibly separated during closed 

reduction(5).The risk results from the anatomic position of the radial nerve which turns around the distal 

portion of the humeral shaft and separated from it by a layer of triceps fibres. When the radial nerve 

pierces the lateral intermuscular septum to enter the anterior compartment of the arm, it is relatively 

more fixed and susceptible to injury. As a rule, radial nerve palsy following open fracture humerus 

regresses spontaneously, but in a few cases surgery may be required to achieve neurological recovery 
(6). 

Strong convictions for and against either line of treatment conservative or operative can be drawn from 

the literature.  

Opinion also differs regarding the time of operative intervention whether to go for early or delayed 

repair (7).The management of radial nerve palsy associated with open fractures of the Humerus is a 

controversial subject among upper-extremity surgeons and poses a challenge to the treating surgeon (8). 

The rate of radial nerve injury following open fracture humerus is increasing in Sudan and much of 

them are due to gunshot injury. This research will give us data about the rate and severity of radial 

nerve injury following open fractures of the humerus. There are no accurate records; however this is 

the first attempt to evaluate the condition and the outcome of management in Sudan. 

 

MATERIAL AND METHODS 

2.1. Study area  

Multicentres { Military hospital, Khartoum Teaching hospital ,El rabiat University hospital, Khartoum 

north Teaching hospital ,Omdurman Teaching hospital }. 

2.2. Study population  

All patients with open fractures of the humerus associated with radial nerve injury during the study 

period were enrolled into the study after having fulfilled the criteria of research. 

2.3. Study design  

Retrospective descriptive study designed to identify patients with open fractures of the humerus 

associated with radial nerve injury using the records of patients. 

The patients with open fractures of the humerus using plain radiographs were classified using AO group 

classification and size of wounds,and the associated radial nerve injury were evaluated clinically and 

with NCS in some cases. 
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As initial work up, all patients with radial nerve palsy following open fracture of the humeruswas 

evaluated for various parameters: - 

(A) Detailed history with emphasis on mode of injury, time since injury, primary or secondary, details 

of any treatment received and history of any increase in the symptoms or recovery of the palsy. 

(B) Local examination of the affected area which include arm ,forearm ,wrist and hand with detailed 

neurological examination (motor and sensory). 

(C) Motor power was tested using the medical research counsil scale [MRC scale]. The muscles tested 

were brachioradialis, wrist extensors, thumb extensor and abductor, extensors of metacarpophalangeal 

joints. Sensory examination was done with emphasis on sensory loss over the dorsal aspect of forearm 

and dorsal surface of the first interosseous space that forms autonomous zone for the radial nerve.  

The sensations were graded subjectively compared to what the patients felt on the uninvolved side. 

(D) X-ray of arm – Anterior-posterior view and lateral views in order to document level and type of 

fracture. 

2.4. Sample size  

Non-probability total coverage multicentres hospital based descriptive study included 48 patients with 

open fractures of the humerus associated with radial nerve injury . 

2.5. Study duration: From June 2009 to June 2013. 

2.6. Inclusion criteria: 

Male and female patients with open fractures of the humerus associated with radial nerve injury. 

2.7. Exclusion criteria: 

 1. Patients with closed fracture of the humerus were excluded. 

  2. Records that did not meet with criteria of the research or deficient. 

2.8. Data analysis:  

Collected data were processed using SPSS computer package 17, after which data expressed as mean 

± standard error of mean (SEM) and compared using the student's test where appropriate. Categorical 

data were presented as numbers with percentages and compared using X² analysis where appropriate. 

Tailed P values were used with significance at P < 0.05.  

Multivariate general linear models were used where appropriate. 

Demographic data included age and gender. The fracture classification, nerve injury classification and 

type of treatment of radial nerve injury were recorded. 

2.9. Ethical consideration: 

Ethical clearance was obtained from the ethical committee in the Sudan Medical Specialization Board 

and Ethical Committee from Khartoum State Ministry of Health. Permission from the concerned 

hospital will be obtained. 

2.10. Limitation of the study  
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There are several limitations in our study. Is the retrospective nature and relatively small sample size. 

Therefore, the possibility of type 2 error with some true differences was not detected. The small sample 

size also restricts the ability to adequately perform multivariate analysis to identify independent risk 

factors. 

 

RESULTS 

3.1 Demography  

A total of 48 cases were identified in the study period. They were recruited from orthopedic department 

of the Military hospital, Khartoum Teaching hospital, El-riabat University hospital, Khartoum north 

Teaching hospital and Omdurman Teaching hospital between June 2009 and June 2013. 

Patient age ranged between 4 and 64 years with mean ± SEM of 30.71 ± 1.78 years. 

Approximately one and half times as many men as women presented with radial nerve injury following 

open fracture humerus, 34 male and 14 female with male to female ratio 1.5: 1. 

Most of the patients in this study were solders (47, 9%). 

Study patients were from different regions of Sudan, as 24 patients (50.0%) of study population were 

from Western Sudan, 23 patients (47.9%) from Central region and 1 patient (2.1%) from Eastern 

Sudan,table 4 shows the geographical distribution of study population. 

 

3.2 Incidence of radial nerve injuries  

Most of the patients presented early to the hospital 42 patients (87.5%) in first week and remainder in 

the 2nd week with 1 patient (2.1%) after 6 months.  Most of the open fractures were in the left humerus 

33 patients (68.8%) and 15 patients (31.3%) were in the right humerus . 

Most of the fractures caused by gunshot 29 patients (60.4%) followed by road traffic accident 17 

patients (35. 4%) and other causes like fall from a height 2 patients (4.2%).  

 Most of the open humeral fracture are displaced 43 patients (89.6%) and involve distal humerus about 

21 patients (43.8%) and comminuted fractures in 20 patients (41.7%).   

The commonest type of fracture according to AO system is C 3 19 (39.6%) followed by A 3 12 (25.0%) 

and least common type is C1 (2.1%) table 2 shows the frequencies of subgroups according to AO 

system of classification. 

 37 patients (77.1%) patients presented with wrist drop, 25 patients (52.1%) with numbness and sensory 

loss from dorsolateral part of hand and radial three fingers and 20 patients (41.7%) with weakness of 

elbow extension. 

The commonest type of radial nerve injury is neurapraxia with incidence of 89.6% (43 patients), 

followed by neurotemesis 8.3% (4 patients) ,confirmed by nerve conduction studies and axonotemesis 

2.1% ( 1 patient ) confirmed by nerve conduction studies . 
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3.3 Outcome of radial nerve injuries 

Most of the patient with open fractures of the humerus associated with radial nerve injuries about 44 

patients treated conservatively and just 4 patients underwent nerve exploration and repair,most of the 

patients were observed and followed for 12 months.  

The radial nerve recovered completely in about 39 patients (81.3%) patients. Partial recovery occur in 

3 patients (6.3%) patients and there was no recovery in 6 (12.5%) of these 6 patients who do not 

recovered involve 3 of the patients who underwent repair. In recovered cases the sensation recovered 

first.   

The number of patients recovered with in the first 4th week were 7 patients (14.6%) followed by 6 

patients (12.5%) recovered with in 8thweek and 6 patients (12.55%) with in 3rd month.  

We conclude that most of the radial nerve recovery occurs after the 2nd month, 20 patients (41.7%) 

compare with 18 patients (37.5%) recovered before the 2ndmonth. 

 

Table  1 - showed distribution of radial nerve injury between different ages groups (No = 48 ) 

 Frequency Percent 

4 – 18 7 14.6 

19 – 33 19 39.6 

34 – 48 19 39.6 

49 – 63 2 4.2 

64+ 1 2.1 

Total 48 100.0 
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Figure 4 – showed sex distribution and commonly affected sex with radial nerve injury 

 

 

Table 3–showed relation between different occupations and radial nerve injury  (No = 48 ) 

 

 Frequency Percent 

Solider 23 47.9 

Student 11 22.9 

Housewife 5 10.4 

Worker 9 18.8 

Total 48 100.0 
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Figure 7 a– Showed relation between different sites of fractures and radial nerve injury 

 

 

Figure 8 b – showed relations between different pattern of fractures and radial nerve injury
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Table12 – showed percentage of different types of radial nerve injuries ( No = 48 ) 

 Frequency Percent 

Neuropraxia 43 89.6 

Neurotemesis 4 8.3 

Axonotemesis 1 2.1 

Total 48 100.0 

 

Table 7–showed relations between displaced & non displaced fractures and radial nerve injury ( No = 

48 ) 

 Frequency Percent 

Displaced 43 89.6 

Non displaced 5 10.4 

Total 48 100.0 

 

 

Figure 18a: Showed degree of recovery of radial nerve 
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DISCUSSION 

The study included patients with age ranged between 4 and 64 years, with mean of 30.71 years. In 

literature ,the age range varied as in Amit Bhardwaj et al [84]mean age was 30.5 years (range 20 – 70 

years) , Geschäftsstelle der Ethik-Kommissionet al(85) mean age was 53 years (range 16 – 92years) , 

GerdBodner et al(67)  mean age was 38 years (range10–72years), David Ring et al(87) mean age was 27 

years (range, 16–41 years),and Mohamed Mansour Elzohairy et al(88) mean age was 32 years (19 to 45 

years) . 

The study showed that, the occurrence of radial nerve injury following open fracture humerus is 

commoner in males than females this is in agreement with Amit Bhardwajetal[84], Mohamed Mansour 

Elzohairy et al(88), David Ring et al(87), and Robert J foster et al (35). As it occurred in 64%, 55.5%, 75%, 

and 57.14% males respectively. 

The patients included in this study were from varies areas of Sudan, and this is the first attempt to 

evaluate the incidence and outcome of this problem in our country. 

The study revealed that, the most common cause of open fracture humerus associated with radial nerve 

injury is gunshot and this in compare to the study of Robert J foster et al(35) and Michael J. Bercik et 

al(89). 

The study showed that, most of the patients were soliders 47.9% (23patients) this equal to the result 

obtained by Robert J foster et al (35). 

In most of the patients in this study the involved side was left humerus 68.8% as found in the study of  

Amit Bhardwaj et al (84), Geschäftsstelle der Ethik-Kommissionet al(85), As it occurred in 52% and 55% 

respectively .  

The study revealed that, the radial nerve injury commonly occur with fracture distal humerus 43.8% 

(21 patients) and middle third in 33.3%(16 patients) this compare to the study of Amit Bhardwaj et 

al(84)( 96%), David Ring et al (87)( 55.5%), and G Grass et al (2) (58%), Mohamed Mansour Elzohairy et 

al (88)( 58.7% ) . 

Most of the humeral fractures are displaced (89.5%) this is in agreement with Ekholm R et al (44) (89%). 

The common pattern of humeral fractures associated with radial nerve injury was comminuted(41.7%) 

then transverse(20.8%)  fractures, this in compare to the study of Bercik et al (91) as it occurred in (75%), 

David Ring et al (87) (63.6%) and  Mohamed Mansour Elzohairy et al (88) (44.4%). 

According to AO system the common fracture subgroup was C3 about 39.6% followed by A3 about 

25% as found in the studies of the Bercik et al (91) C3-75%, G Grass et al (2) A3-55%. 

In this study the most common type of radial nerve injury was neurapraxia about 89.6% (43 patients) 

which was comparable to the previous studies where the neurapraxia rates have been reported to be 

83%, 83.3%, 90.91% in the studies of G Grass et al, Mohamed Mansour Elzohairy et al & Shah et al 

respectively (2, 88, 56) .Followed by neurotemesis about 8.3%(4 patients) diagnosed by nerve conduction 

study. This is almost equal to the result obtained by Ring et al (87) (25%) and G Grass et al (2) (20%). 

In our study ,the common presentation was wrist drop 77.1% followed by numbness and sensory loss 

from dorsolateral part of hand and radial three fingers 52.1% like which obtained by G Grass et al (2) 

wrist drop 53% & sensory loss 47% and David J et al (80) wrist drop 68% & sensory loss 38%. 
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Most of the patients about 44 patients treated conservatively and just 4 patients underwent nerve repair. 

Most of the patients were observed and followed for 12 months. Complete recovery occur in 81.3%(39 

patients) ,partial recovery occur in 6.3% (3 patients) and there was no recovery in 12.5% (6 patients), 

this almost similar to the studies of the G Grass et al (2) complete recovery in 93% and no recovery in 

7% and Y C Shao et al (3) complete recovery in 88.6% and no recovery in 12.4%. 

In our study follow-up was carried out in average of 12 months (6 –14 months). Most of the injured 

nerve recovered with in the first 4th week about 14.6% of patients followed by 8th week 12.5% and 

3rd month 12.55%. 

In the study of David Ring et al (87) the average time to initial signs of recovery was 7 weeks (range, 1–

25 weeks). Signs of recovery were delayed greater than 6 months in 1 patient. The average time to full 

recovery was 6 months (range, 1–21 months). 

In the study of A Leon et al (92) the average time of radial nerve recovery was 7.2 + 5.7 months. 

In the study of Mohamed Mansour Elzohairy et al (88) the average time of recovery was 18 months 

(range,12–24 months). Full clinical radial nerve recovery occurred at 6 months. 

In the study of the Venouziou AI et al (93) the average time to initial recovery was 3.2 weeks (range1-

8weeks). The average time to full recovery was 5 months (range,3.5–6.5 months). 

In the study of the Y C Shao et al (3)the mean time to the onset of recovery was 7.3 weeks (2 weeks to 

6.6 months).  

In five papers, Larsen et al, Pollock et al, Shaw et al, Postacchini et al & Ring et al (94, 95, 96, 97, 98) 

the mean time to full recovery in 110 patients who recovered spontaneously was 6.1 months (3.4 – 12 

months). 

 

CONCLUSIONS 

This series consist of 48 cases of radial nerve injury following open fractures of the humerus from 

different centres.  Most of them were treated conservatively and followed for about 12 months. 

Most of the radial nerve injuries are usually due to gunshot injury then road traffic accident. 

 The commonest site of open fracture associated with radial nerve palsy were distal and middle third 

fractures respectively, and common pattern of fractures were displaced comminuted or transverse 

fractures and commonly in the left upper limb. 

Most of the patients were males and soldiers, and commonly presented with wrist drop and sensory loss 

from dorsolateral part of hand. 

The commonest variety of radial nerve injury was neurapraxia .The conservative treatment used for 

most of the patients and surgical exploration and repair done to 4 patients. 

Most of the injured nerves recovered spontaneously after the first two months except 6 did not 

recovered. 

 In most of the previous studies the radial nerve injury was neurapraxia,caused by comminuted or 

transverse fractures of the humerus and recovered completely after conservative treatment and this 
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augment the results of our study, however this is the first trial to evaluate this problem and it is outcome 

of management in Sudan. 

RECOMMENDATIONS  

The incidence of radial nerve injury following open fractures of the humerus is increasing and needs 

more awareness from orthopaedic surgeons. 

Conservative treatment of radial nerve injury take long time, it may reach 18 months because nerve 

recovery about 1 – 2 mm per day and this made a great challenge the treating surgeon. 

 We need to start many multi-centres prospective and retrospective studies for longer time to evaluate 

the size of the problem and its incidence& outcome in our contrary. 

we need to establish specialized centre for peripheral nerve injuries with optimum facilities in order to 

obtain better outcome . 

 

REFERENCES 

Bhardwaj, A., & MinSwe, K. M. (2012). Study of incidence and treatment of radial nerve palsy in 

fracture shaft of humerus. International Journal of Collaborative Research on Internal Medicine & 

Public Health, 4(5), 796–804. DOI: 10.13140/2.1.4734.0162 

Grassmann, J. P., Jungbluth, P., Bullermann, L., Hakimi, M., Gehrmann, S. V., Thelen, S., ... & 

Wild, M. (2010). Radial nerve palsy associated with humeral shaft fractures—early exploration or 

expectant procedure? An analysis concerning current strategies of treatment. Zeitschrift für 

Orthopädie und Unfallchirurgie, 148(6), 691–696. DOI: 10.1055/s-0030-1250107 

Shao, Y. C., Harwood, P., Grotz, M. R. W., Limb, D., & Giannoudis, P. V. (2005). Radial nerve 

palsy associated with fractures of the shaft of the humerus: A systematic review. The Journal of 

Bone & Joint Surgery British Volume, 87(12), 1647–1652. DOI: 10.1302/0301-620X.87B12.16132 

Shao, Y. C., Harwood, P., Grotz, M. R. W., Limb, D., & Giannoudis, P. V. (2005). Radial nerve 

palsy associated with fractures of the shaft of the humerus: A systematic review. The Journal of 

Bone & Joint Surgery British Volume, 87(12), 1647–1652. DOI: 10.1302/0301-620X.87B12.16132 

Samardžić, M., Grujičić, D., & Milinković, Z. B. (1990). Radial nerve lesions associated with 

fractures of the humeral shaft. Injury, 21(4), 220–222. DOI: 10.1016/0020-1383(90)90006-G 

Cognet, J. M., Fabre, T., & Durandeau, A. (2002). Persistent radial palsy after humeral diaphyseal 

fracture: Cause, treatment, and results. 30 operated cases. Revue de Chirurgie Orthopédique et 

Réparatrice de l'Appareil Moteur, 88(7), 655–662. DOI: 10.3109/17453678608994400 

Spahn, D. R., Cerny, V., Coats, T. J., Duranteau, J., Fernández-Mondéjar, E., Gordini, G., ... & 

Rossaint, R. (2007). Management of bleeding following major trauma: A European guideline. 

Critical Care, 11(1), R17. DOI: 10.1186/cc5686 

Bhardwaj, A., & MinSwe, K. M. (2012). Study of incidence and treatment of radial nerve palsy in 

fracture shaft of humerus. International Journal of Collaborative Research on Internal Medicine & 

Public Health, 4(5), 796–804. PMCID: PMC7736027. PMID: 33335819. DOI: 

10.13140/2.1.4734.0162 



A peer-reviewed scientific journal internationally registered and documented in Ulrich’s 

Periodicals Directory, affiliated with Clarivate -ProQuest . 
 

 

 

 

 

163 

 

Browner, B. D., Levine, A. M., Jupiter, J. B., & Trafton, P. G. (1998). Skeletal trauma. Philadelphia. 

DOI: 10.1007/s00590-010-0645-1 

Hoppenfeld, S., DeBoer, P., & Buckley, R. (2012). Surgical exposures in orthopaedics: The 

anatomic approach. Lippincott Williams & Wilkins. DOI: 10.1302/0301-620X.92B1.24179 

Carroll, S. E. (1963). A study of the nutrient foramina of the humeral diaphysis. The Journal of 

Bone & Joint Surgery British Volume, 45(1), 176–181. DOI: 10.1302/0301-620X.45B1.176 

Meyer, C., Alt, V., Kraus, R., Giebel, G., Koebke, J., & Schnettler, R. (2005). The arteries of the 

humerus and their relevance in fracture treatment. Zentralblatt für Chirurgie, 130(6), 562–567. 

DOI: 10.1055/s-2005-918157 

Epps, C. H. (1991). Fractures of the shaft of the humerus. In Fractures in adults (pp. 843–853). 

DOI: 10.18203/issn.2455-4510.IntJResOrthop20171537 

Guse, T. R., & Ostrum, R. F. (1995). The surgical anatomy of the radial nerve around the humerus. 

Clinical Orthopaedics and Related Research, 320, 149–153. PMID: 7586819 

Holstein, A., & Lewis, G. B. (1963). Fractures of the humerus with radial-nerve paralysis. The 

Journal of Bone & Joint Surgery, 45(7), 1382–1484. PMID: 14069777 

de Sèze, M. P., Rezzouk, J., De Seze, M., Uzel, M., Lavignolle, B., Midy, D., & Durandeau, A. 

(2004). Does the motor branch of the long head of the triceps brachii arise from the radial nerve? 

An anatomic and electromyographic study. Surgical and Radiologic Anatomy, 26(6), 459–461. 

DOI: 10.1007/s00276-004-0253-z 

Guse, T. R., & Ostrum, R. F. (1995). The surgical anatomy of the radial nerve around the humerus. 

Clinical Orthopaedics and Related Research, 320, 149–153. PMID: 7586819 

Heckler, M. W., & Bamberger, H. B. (2008). Humeral shaft fractures and radial nerve palsy: To 

explore or not to explore... That is the question. American Journal of Orthopedics, 37(8), 415–419. 

DOI: 10.5606/ehc.2016.08 

Brorson, S. (2009). Management of fractures of the humerus in ancient Egypt, Greece, and Rome. 

Clinical Orthopaedics and Related Research, 467, 1907–1914. DOI: 10.1007/s11999-008-0612-x 

Böhler, L. (1964). Against the operative treatment of fresh humeral shaft fractures. Langenbecks 

Archiv für klinische Chirurgie, 308, 465–475. DOI: 10.1007/s00104-004-0911-z 

Nast-Kolb, D., Knoefel, W. T., & Schweiberer, L. J. D. U. (1991). The treatment of humeral shaft 

fractures: Results of a prospective AO multicenter study. Der Unfallchirurg, 94(9), 447–454. 

PMID: 1948104 

Seidel, H. (1989). Humeral locking nail: A preliminary report. Orthopedics, 12(2), 219–226. DOI: 

10.3928/0147-7447-19890201-05 

Hak, D. J. (2009). Radial nerve palsy associated with humeral shaft fractures. Orthopedics, 32(2), 

111–114. PMID: 19301795 

Elzohairy, M. M. (2012). Management of radial nerve palsy associated with humeral shaft fractures 

by closed interlocking intramedullary nail. Journal of Trauma & Treatment, 1(121), 2167–1222. 

DOI: 10.4172/2167-1222.1000121 



 
Arabian Gulf Journal of Humanities and Social Studies, Volume 6, Issue 18, Date 20/09/2026 

 
 

 

 

 

164 

 

Seddon, H. (1975). Surgical disorders of the peripheral nerves. In Surgical disorders of the 

peripheral nerves (pp. xiii–336). DOI: 10.1186/1749-7221-7-3 

Mercer, S. W., Duthie, R. B., & Bentley, G. (1983). Mercer's orthopaedic surgery. PMCID: 

PMC1001285 

Mohler, R. L., & Hanel, D. P. (2006). Closed fractures complicated by peripheral nerve injury. 

JAAOS—Journal of the American Academy of Orthopaedic Surgeons, 14(1), 32–37. DOI: 

10.5435/00124635-200601000-00006 

Postacchini, F., & Morace, G. B. (1988). Fractures of the humerus associated with paralysis of the 

radial nerve. Italian Journal of Orthopaedics and Traumatology, 14(4), 455–464. PMID: 3267680 

Böstman, O., Bakalim, G., Vainionpää, S., Wiippula, E., Pätiälä, H., & Rokkanen, P. (1986). Radial 

palsy in shaft fracture of the humerus. Acta Orthopaedica Scandinavica, 57(4), 316–319. DOI: 

10.3109/17453678608994400 

Guo, Y., & Chiou-Tan, F. Y. (2002). Radial nerve injuries from gunshot wounds and other trauma: 

Comparison of electrodiagnostic findings. American Journal of Physical Medicine & 

Rehabilitation, 81(3), 207–211. DOI: 10.1097/00002060-200203000-00009 

Dziemian, A. J., & Herget, C. M. (1950). Physical aspects of primary contamination of bullet 

wounds. The Military Surgeon, 106(4), 294–299. DOI: 10.1093/milmed/106.4.294 

Fackler, M. L. (1988). Wound ballistics: A review of common misconceptions. JAMA, 259(18), 

2730–2736. DOI: 10.1001/jama.259.18.2730 

La Garde, L. A. (1903). Poisoned wounds by the implements of warfare. Journal of the American 

Medical Association, 40(16), 1062–1069. DOI: 10.1007/s11999-009-0738-5 

DeFranco, M. J., & Lawton, J. N. (2006). Radial nerve injuries associated with humeral fractures. 

The Journal of Hand Surgery, 31(4), 655–663. DOI: 10.1016/j.jhsa.2006.02.013 

Foster, R. J., Swiontkowski, M. F., Bach, A. W., & Sack, J. T. (1993). Radial nerve palsy caused 

by open humeral shaft fractures. The Journal of Hand Surgery, 18(1), 121–124. DOI: 

10.1016/0363-5023(93)90255-2 

Ring, D., Chin, K., & Jupiter, J. B. (2004). Radial nerve palsy associated with high-energy humeral 

shaft fractures. The Journal of Hand Surgery, 29(1), 144–147. DOI: 10.1016/j.jhsa.2003.09.013 

Shao, Y. C., Harwood, P., Grotz, M. R. W., Limb, D., & Giannoudis, P. V. (2005). Radial nerve 

palsy associated with fractures of the shaft of the humerus: A systematic review. The Journal of 

Bone & Joint Surgery British Volume, 87(12), 1647–1652. DOI: 10.1302/0301-620X.87B12.16132 

Bercik, M. J., Kingsbery, J., & Ilyas, A. M. (2012). Peripheral nerve injuries following gunshot 

fracture of the humerus. Orthopedics, 35(3), e349–e352. DOI: 10.3928/01477447-20120222-18 

Samardžić, M., Grujičić, D., & Milinković, Z. B. (1990). Radial nerve lesions associated with 

fractures of the humeral shaft. Injury, 21(4), 220–222. DOI: 10.1016/0020-1383(90)90006-G 

Pollock, F. H., Drake, D., Bovill, E. G., Day, L., & Trafton, P. G. (1981). Treatment of radial 

neuropathy associated with fractures of the humerus. The Journal of Bone & Joint Surgery, 63(2), 

239–243. DOI: 10.2106/00004623-198163020-00009 



A peer-reviewed scientific journal internationally registered and documented in Ulrich’s 

Periodicals Directory, affiliated with Clarivate -ProQuest . 
 

 

 

 

 

165 

 

Praemer, A., Furner, S., & Rice, D. P. (1992). Musculoskeletal injuries. In Musculoskeletal 

conditions in the United States (pp. 85–124). American Academy of Orthopaedic Surgeons. 

Tsai, C. H., Fong, Y. C., Chen, Y. H., Hsu, C. J., Chang, C. H., & Hsu, H. C. (2009). The 

epidemiology of traumatic humeral shaft fractures in Taiwan. International Orthopaedics, 33(2), 

463–467. DOI: 10.1007/s00264-008-0537-8 

Shah, J. J., & Bhatti, N. A. (1983). Radial nerve paralysis associated with fractures of the humerus: 

A review of 62 cases. Clinical Orthopaedics and Related Research, 172, 171–176. DOI: 

10.1097/00003086-198301000-00033 

Ekholm, R., Adami, J., Tidermark, J., Hansson, K., Törnkvist, H., & Ponzer, S. (2006). Fractures 

of the shaft of the humerus: An epidemiological study of 401 fractures. The Journal of Bone & Joint 

Surgery British Volume, 88(11), 1469–1473. DOI: 10.1302/0301-620X.88B11.17634 

Shao, Y. C., Harwood, P., Grotz, M. R. W., Limb, D., & Giannoudis, P. V. (2005). Radial nerve 

palsy associated with fractures of the shaft of the humerus: A systematic review. The Journal of 

Bone & Joint Surgery British Volume, 87(12), 1647–1652. DOI: 10.1302/0301-620X.87B12.16132 

Seddon, H. J. (1943). Three types of nerve injury. Brain, 66(4), 237–288. DOI: 

10.1093/brain/66.4.237 

Sunderland, S. (1968). Nerves and nerve injuries. Churchill Livingstone. DOI: 

10.1002/mus.880130903 

Nayagam, S. (2010). Apley's system of orthopaedics and fractures. CRC Press. DOI: 

10.1201/b13422 

Stewart, M. P. (2001). Penetrating missile injuries of the brachial plexus. The Journal of Bone and 

Joint Surgery. DOI: 10.1302/0301-620X.83B4.11583 

Chidgey, L. K., & Szabo, R. M. (2001). Radial nerve palsy. In Chapman's orthopaedic surgery (3rd 

ed., pp. 1633–1647). Lippincott Williams & Wilkins. 

Solomen L, Warwick D, Nayaga S, ed’s. Apley’s system of orthopeadics and fractures. London: 

Arnold, 2001: 229–39. Addeddate 2022-06-10 23:08:28 

Griggs, R. C., Józefowicz, R. F., & Aminoff, M. J. (2012). Approach to the patient with neurologic 

disease. In Goldman's Cecil Medicine (pp. 2228–2235). WB Saunders. DOI: 10.1016/C2009-0-

42832-0 

Thomsen, N. O., & Dahlin, L. B. (2007). Injury to the radial nerve caused by fracture of the humeral 

shaft: timing and neurobiological aspects related to treatment and diagnosis. Scandinavian Journal 

of Plastic and Reconstructive Surgery and Hand Surgery, 41(4), 153–157. DOI: 

10.1080/02844310701445586 

Shah, J. J., & Bhatti, N. A. (1983). Radial nerve paralysis associated with fractures of the humerus: 

a review of 62 cases. Clinical Orthopaedics and Related Research, 172, 171–176. 

doi.org/10.1155/2023/3974604 

Bodner, G., Buchberger, W., Schocke, M., Bale, R., Huber, B., Harpf, C., ... & Jaschke, W. (2001). 

Radial nerve palsy associated with humeral shaft fracture: evaluation with US—initial experience. 

Radiology, 219(3), 811–816. DOI: 10.1148/radiology.219.3.r01jn09811 



 
Arabian Gulf Journal of Humanities and Social Studies, Volume 6, Issue 18, Date 20/09/2026 

 
 

 

 

 

166 

 

Sunderland, S. (1968). Nerves and nerve injuries. Churchill Livingstone. DOI: 

10.1002/mus.880130903 

Holstein, A., & Lewis, G. B. (1963). Fractures of the humerus with radial-nerve paralysis. JBJS, 

45(7), 1382–1484. DOI: 10.2106/00004623-196345070-00004 

Böstman, O., Bakalim, G., Vainionpää, S., Wilppula, E., Pätiälä, H., & Rokkanen, P. (1985). 

Immediate radial nerve palsy complicating fracture of the shaft of the humerus: when is early 

exploration justified? Injury, 16(7), 499–502. doi: 10.1016/0020-1383(85)90181-0 

Kwasny, O., Maier, R., Kutscha-Lissberg, F., & Scharf, W. (1992). Treatment procedure in humeral 

shaft fractures with primary or secondary radial nerve damage. Unfallchirurgie, 18(3), 168–173. 

DOI: 10.1007/BF02588269 

Yang, K. H., Han, D. Y., & Kim, H. J. (1997). Intramedullary entrapment of the radial nerve 

associated with humeral shaft fracture. Journal of Orthopaedic Trauma, 11(3), 224–226. DOI: 

10.1097/00005131-199704000-00015 

Nakamichi, K. I., & Tachibana, S. (1991). Radial nerve entrapment by the lateral head of the triceps. 

The Journal of Hand Surgery, 16(4), 748–750. DOI: 10.1016/0363-5023(91)90206-Q 

Sairyo, K., Henmi, T., Kanematsu, Y., Nakano, S., & Kajikawa, T. (1997). Radial nerve palsy 

associated with slightly angulated pediatric supracondylar humerus fracture. Journal of 

Orthopaedic Trauma, 11(3), 227–229. DOI: 10.1097/00005131-199704000-00016 

Shaw, J. L., & Sakellarides, H. (1967). Radial-nerve paralysis associated with fractures of the 

humerus: a review of forty-five cases. JBJS, 49(5), 899–902. DOI: 10.2106/00004623-196749050-

00004 

Zalis, A. W., Rodriquez, A. A., Oester, Y. T., & Mains, D. B. (1972). Evaluation of nerve 

regeneration by means of nerve evoked potentials. JBJS, 54(6), 1246–1250. PMID: 4652055 

Bodner, G., Huber, B., Schwabegger, A., Lutz, M., & Waldenberger, P. (1999). Sonographic 

detection of radial nerve entrapment within a humerus fracture. Journal of Ultrasound in Medicine, 

18(10), 703–706. DOI: 10.7863/jum.1999.18.10.703 

Wang, J. P., Shen, W. J., Chen, W. M., Huang, C. K., Shen, Y. S., & Chen, T. H. (2009). Iatrogenic 

radial nerve palsy after operative management of humeral shaft fractures. Journal of Trauma and 

Acute Care Surgery, 66(3), 800–803. DOI: 10.1097/TA.0b013e31816142cf 

Sonneveld, G. J., Patka, P., Van Mourik, J. C., & Broere, G. (1987). Treatment of fractures of the 

shaft of the humerus accompanied by paralysis of the radial nerve. Injury, 18(6), 404–406. 

doi.org/10.1016/0020-1383(87)90287-7 

Amillo, S., Barrios, R. H., Martinez-Peric, R., & Losada, J. I. (1993). Surgical treatment of the 

radial nerve lesions associated with fractures of the humerus. Journal of Orthopaedic Trauma, 7(3), 

211–215. DOI: 10.1097/00005131-199306000-00002 

Kettelkamp, D. B., & Alexander, H. (1967). Clinical review of radial nerve injury. Journal of 

Trauma and Acute Care Surgery, 7(3), 424–432. DOI: 10.1097/00005373-196705000-00007 



A peer-reviewed scientific journal internationally registered and documented in Ulrich’s 

Periodicals Directory, affiliated with Clarivate -ProQuest . 
 

 

 

 

 

167 

 

Shah, J. J., & Bhatti, N. A. (1983). Radial nerve paralysis associated with fractures of the humerus: A 

review of 62 cases. Clinical Orthopaedics and Related Research®, 172, 171–176. DOI: 

10.1097/00003086-198301000-00033 

Dabezies, E. J., Banta, C. J., Murphy, C. P., & d'Ambrosia, R. (1992). Plate fixation of the humeral 

shaft for acute fractures, with and without radial nerve injuries. Journal of Orthopaedic Trauma, 6(1), 

10–13. PMID: 1556609 

Alnot, J., Osman, N., Masmejean, E., & Wodecki, P. (2000). Lesions of the radial nerve in fractures of 

the humeral diaphysis. Apropos of 62 cases. Revue de Chirurgie Orthopédique et Réparatrice de 

l'Appareil Moteur, 86(2), 143–150. PMID: 10804411 

Kwasny, O., & Maier, R. (1991). The significance of nerve damage in upper arm fractures. Der 

Unfallchirurg, 94(9), 461–467. PMID: 1948106 

Lin, J. (2002). Locked nailing of spiral humeral fractures with or without radial nerve entrapment. 

Clinical Orthopaedics and Related Research®, 403, 213–220. DOI: 10.1097/00003086-200210000-

00031 

Takami, H., Takahashi, S., & Ando, M. (1999). Severance of the radial nerve complicating transverse 

fracture of the mid-shaft of the humerus. Archives of Orthopaedic and Trauma Surgery, 119(1), 109–

111. DOI: 10.1007/s004020050369 

Vansteenkiste, F. P., Rommens, P. M., & Broos, P. L. (1989). Is a radial nerve paralysis in a humeral 

shaft fracture an indication for surgery? Indications. Acta Chirurgica Belgica, 89(4), 215–220. PMID: 

2800858 

Di Filippo, P., Mancini, G. B., & Gillio, A. (1990). Humeral fractures with paralysis of the radial nerve. 

Archivio "Putti" di Chirurgia degli Organi di Movimento, 38(2), 405–409. PMID: 1966238 

Hak, D. J. (2009). Radial nerve palsy associated with humeral shaft fractures. Orthopedics, 32(2), 111–

114. DOI: 10.3928/01477447-20090201-26 

Elzohairy, M. M. (2012). Management of radial nerve palsy associated with humeral shaft fractures by 

closed interlocking intramedullary nail. Journal of Trauma and Treatment, 1(121), 2167–1222. DOI: 

10.4172/2167-1222.1000121 

Grass, G., Kabir, K., Ohse, J., Rangger, C., Besch, L., & Mathiak, G. (2011). Primary exploration of 

radial nerve is not required for radial nerve palsy while treating humerus shaft fractures with unreamed 

humerus nails (UHN). The Open Orthopaedics Journal, 5, 319. DOI: 10.2174/1874325001105010319 

Tytherleigh-Strong, G., Walls, N., & McQueen, M. M. (1998). The epidemiology of humeral shaft 

fractures. The Journal of Bone and Joint Surgery. British Volume, 80(2), 249–253. DOI: 10.1302/0301-

620X.80B2.8113 

Dr. Amit Bhardwaj. Assistant Professor, Department of Orthopaedic, Melaka Manipal Medical 

College. Email: dramitortho@gmail.com. DOI: 10.18203/2349-3291.ijcp20173764 

Grass, G., Kabir, K., Ohse, J., Rangger, C., Besch, L., & Mathiak, G. (2011). Primary exploration of 

radial nerve is not required for radial nerve palsy while treating humerus shaft fractures with unreamed 

humerus nails (UHN). The Open Orthopaedics Journal, 5, 319. DOI: 10.2174/1874325001105010319 

mailto:dramitortho@gmail.com


 
Arabian Gulf Journal of Humanities and Social Studies, Volume 6, Issue 18, Date 20/09/2026 

 
 

 

 

 

168 

 

Jorge, R. N., Tavares, J. M. R., Barbosa, M. P., & Slade, A. P. (2012). Technology and Medical 

Sciences. Taylor & Francis. 

Ring, D., Chin, K., & Jupiter, J. B. (2004). Radial nerve palsy associated with high-energy humeral 

shaft fractures. The Journal of Hand Surgery, 29(1), 144–147. DOI: 10.1016/j.jhsa.2003.09.013 

Elzohairy, M. M. (2012). Management of radial nerve palsy associated with humeral shaft fractures by 

closed interlocking intramedullary nail. Journal of Trauma and Treatment, 1(121), 2167–1222. DOI: 

10.4172/2167-1222.1000121 

Bercik, M. J., Kingsbery, J., & Ilyas, A. M. (2012). Peripheral nerve injuries following gunshot fracture 

of the humerus. Orthopedics, 35(3), e349–e352. DOI: 10.3928/01477447-20120222-18 

Zollinger, P. E. (2010). Upper and lower limb orthopaedics: Prevention of CRPS & other traumatology. 

The Open Orthopaedics Journal, 4, 61. DOI: 10.2174/1874325001004020061 

Bercik, M. J., Kingsbery, J., & Ilyas, A. M. (2012). Peripheral nerve injuries following gunshot fracture 

of the humerus. Orthopedics, 35(3), e349–e352. DOI: 10.3928/01477447-20120222-18 

Leòn, A., Rodríguez, J. I., & Martín-Ferrero, M. A. (2009, May). Surgical treatment of humerus 

fractures associated with radial palsy. In Orthopaedic Proceedings, 91(SUPP_II), 325–325. Bone & 

Joint. DOI: 10.1302/0301-620X.91 

Aidonidis, K. D., Stamatiou, G., Papadopoulos, D., & Makantasis, I. (2010). Κατάλογος 

Επιστημονικών Δημοσιεύσεων. Journal: Suppl, 31, 705. DOI: 10.3348/kjr.2010.11.1.60 

Binderup Larsen, T., & Barfred, L. (2000). Radial nerve palsy after simple fracture of the humerus. 

Scandinavian Journal of Plastic and Reconstructive Surgery and Hand Surgery, 34(4), 363–366. DOI: 

10.1080/028443100750059156 

Pollock, F. H., Drake, D., Bovill, E. G., Day, L., & Trafton, P. G. (1981). Treatment of radial neuropathy 

associated with fractures of the humerus. JBJS, 63(2), 239–243. DOI: 10.2106/00004623-198163020-

00009 

Shaw, J. L., & Sakellarides, H. (1967). Radial-nerve paralysis associated with fractures of the humerus: 

A review of forty-five cases. JBJS, 49(5), 899–902. PMID: 6029259 

Postacchini, F., & Morace, G. B. (1988). Fractures of the humerus associated with paralysis of the radial 

nerve. Italian Journal of Orthopaedics and Traumatology, 14(4), 455–464. PMID: 3267680 

Ring, D., Chin, K., & Jupiter, J. B. (2004). Radial nerve palsy associated with high-energy humeral 

shaft fractures. The Journal of Hand Surgery, 29(1), 144–147. DOI: 10.1016/j.jhsa.2003.09.013 

 


