
Introduction

round 80% of all proximal humerus fractures Aare either minimally displaced or not displaced 
at all, and are therefore, mostly managed non-opera-

1tively.  Distal humeral fractures are linked with frac-
tures of the ipsilateral proximal forearm. Nerve or vas-
cular injuries are uncommonly connected with humerus 
fractures. Humerus fractures have the following mecha-
nism of occurrence, direct trauma to the arm, direct 
trauma to the shoulder, or axial loading transmitted by 

2
the elbow.  

Stress fractures of the humerus develop as a result of 
overhead throwing and, on rare occasions, severe 

muscular spasms. Baseball players are prone to these 
sorts of fractures. The major causes, like with other stress 
fractures, are increased activity or stress on immature 

3
or unconditioned bone.  Due to its closed contact in 
the spiral groove across the back of the mid-shaft of the 
humerus, its spiral course, and a fixed position in the 
distal arm where it penetrates the lateral intramuscular 
septum anteriorly, the radial nerve is most frequently 
injured in fracture of the humeral shaft. Radial nerve 
palsy can either be primary i.e., occurring at the time of 
injury (primary) or (secondary) i.e., occurring during 

4reduction.  Concerning the type and size of humeral 
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Abstract   

Background: Radial nerve injury may be the result of neuropraxia, nerve laceration, or entrapment of the 
nerve between the fracture fragments. This study will also provide us with local statistics regarding radial 
nerve injury humeral shaft fracture as no local studies were found on this topic. 

Objective: The study aims to determine the frequency of radial nerve injury in closed humeral shaft fractures. 

Methodology: A total of 89 patients with the age between 20-60 years, irrespective of gender having closed 
humeral shafts fractures were recruited. Standard ward protocols for the management of patients were 
followed including stabilization of fracture and analgesia administration. All patients were assessed under 
the supervision of an expert orthopedic surgeon for radial nerve injury based on wrist drop with the inability 
to extend wrist fingers and thumb.

Results: The range of age of patients in this study was from 20 to 60 years having a mean of 38.89 ± 7.89 
years. Most of the patients 47 (52.81%) were between the ages of 20 to 40. Out of the 89 patients, 53 (59.55%) 
were male and 36 (40.45%) were females. The ratio between males and females was 1.5:1. The percentage of 
injury to the radial nerve in patients with a closed humeral shaft fracture was 25.84%, affecting 23 patients, 
while those without injury to the radial nerve numbered 66 (74.15%).

Conclusion: This study concluded that the frequency of injury to the radial nerve in patients having closed 
humeral shaft fracture is 25.84% .
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Table 1:  Distribution of Patients with closed fracture of 
the shaft of Humerus (n=89) with respect to the type of 
trauma, type of fracture and site of fractures

Distribution with respect to type of trauma

Parameters Frequency Percentage (%)

Road traffic accident 50 56.18

Fall 25 28.09

Violence 14 15.73

Distribution with respect to type of fracture

Parameters Frequency Percentage (%)

Spiral 21 23.60

Comminuted 19 21.35

Segmental 32 35.96

Transverse 17 19.10

Distribution with respect to the site of fracture

Parameters Frequency Percentage (%)

Proximal 12 13.48

Middle 59 66.29

Distal 18 20.22

shaft fracture we have many opinions about treatment 
3

of radial nerve injury.  Radial nerve injury may be the 
result of neuropraxia, nerve laceration, or entrapment 
of the nerve between the fracture fragments. The closed 
fracture of the shaft of the humerus with wrist drop is 
mainly treated non-operatively with closed reduction 
under an image, applying a U-slab cast and dynamic 
wrist drop splint for radial nerve palsy, has a good overall 

4
outcome.

There are different statistics related to the incidence of 
primary radial nerve injury in the literature. The inci-
dence of injury to the radial nerve is 12%, in closed mid-

5shaft humeral fracture.  Another study reported an 
incidence of radial nerve injury as 17.9% in humeral 

6
shaft fractures.  While the fracture of the spiral groove, 
also known as sulcus nervi radialis (SNR) has an inci-

7
dence of radial nerve injury, as high as 37.5%.  In 
another study performed the number of radial nerve 
injury in patients having shaft spiral fracture of the 
humerus, also called Holtein-Lewis type fracture, was 

8
22%.  

This paper aims to investigate the connection between 
radial nerve injury and closed humeral shaft fractures, 
common orthopedic injuries encountered in clinical 
practice. Radial nerve damage in the context of humeral 
shaft fractures can lead to significant functional impair-
ment. Therefore, prompt diagnosis and appropriate 
management are crucial to optimize patient outcomes. 
By examining the prevalence, risk factors, and clinical 
implications of radial nerve injury in this patient popu-
lation, the study will better understand the complex 
relationship between the radial nerve and humeral shaft 
fractures, ultimately guiding healthcare.

Methodology

This descriptive cross-sectional study was conducted 
at the Departments of Orthopedic Pak International 
Medical College, Hayatabad, Peshawar, and Khyber 
Teaching Hospital, Peshawar from 31st May 2021 to 
30th November 2022. The inclusion criteria were either 
gender of patients between the age 20-60 presenting 
to ER or OPD with closed fracture of humerus while 
the exclusion criteria were open fractures of humerus, 
polytrauma patient with multiple fractures involving 
the same limb, pathological fracture of humeral shaft, 
and a history of having neurological deficit in the same 
limb. Consent forms from patients/guardians and ethical 
approval were also obtained from the hospital before 
conducting the study (Ref No. 01/DMR/PIMC).

All patients were assessed with detailed clinical exami-

nation and history. Standard ward protocols for the 
management of patients were followed including stabi-
lization of fracture and analgesia administration. All 
patients were assessed under the supervision of an 
expert orthopedic surgeon for radial nerve injury based 
on wrist drop with the inability to extend wrist fingers 
and thumb. To control confounders and bias in the study 
outcomes, the aforementioned data, including name, 
gender, and age, were recorded in a pre-designed pro-
forma and the exclusion criteria were rigorously adhered 
to. 

All data were initially entered in Microsoft Excel 2016 
and then further analyzed through Statistical Package 
for Social Sciences version 22 (SPSS 22). Descriptive 
analysis was applied and frequency along with percen-
tage were shown in tables and figures. P-values less than 
0.05 were considered statistically significant.

Results

In a total frequency of 89, the distribution of patients 
according to the type of trauma as follows: traffic road 
accident 50 patients (56.18%), fall-related injuries 
account for 25 patients (28.09%), and violence-related 
injuries account for 14 patients (15.73%). The 
distribution concerning the type of fracture is as 
follows: 21 patients (23.60%) have spiral fractures, 
19 patients (21.35%) have comminuted fractures, 32 
patients (35.96%) have segmental fractures, and 17 
patients (19.10%) have transverse fractures. Regarding 
the site of the fracture, the distribution is as follows: 12 
patients (13.48%) have proximal fractures, 59 patients 
(66.29%) have middle fractures, and 18 patients 
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(20.22%) have distal fractures as shown in Table 1.

Frequency of patient with and without radial nerve 

injury in closed humeral fracture is shown in Table 2.

The range of age of patients in this study was from 20 
to 60 years with a mean age of 38.89 ± 7.89 years with 
most of the patients 47 (52.81%) between 20 to 40 years 
of age. Out of the 89 patients, 53 (59.55%) were male 
and 36 (40.45%) were females. The ratio between male 
to female was 1.5:1. Stratification of radial nerve injury 
for age groups, gender, and type of trauma, type of 

fracture, and site of fracture (Table 3).

Discussion

Fractures of the shaft of the humerus are very common 
with reported cases of more than 237,000 each year. 
Humeral shaft fractures have a bimodal distribution 
mostly occurring in males under 25 years of age and 

9
in women above 50 years of age.

Primary, secondary, and delayed radial nerve palsies 
can be either partial or total. Occurring during the treat-
ment of fractures, secondary radial nerve palsies cause 

9
more than 20% of all nerve palsies.  87.3% of patients 
with primary radial nerve palsies resolve spontaneously, 
though a more aggressive treatment involving early 
exploration has been suggested to improve time to func-

9tional recovery.

In our study, the frequency of injury to radial nerve in 
patients having closed humeral shaft fracture was found 
in 23 (25.84%) patients and those without injury to the 
radial nerve is 66(74.15%). Another study reported the 
incidence of injury of radial nerve as 12%, in the closed 

10
mid-shaft and distal-mid shaft fractures.  with nerve 
injury more common in spiral and transverse fractures 

11compared to comminuted and oblique fractures.  
Another study reported an incidence of radial nerve 

6injury as 17.9% in humeral shaft fractures.  Another 
study reported the fracture of the spiral groove, also 
known as sulcus nervi radialis (SNR) has an incidence 

12of radial nerve injury, as high as 37.5%.  In another 
study performed by Ekholm et al., the frequency of injury 
to radial nerve in patients having spiral humeral shaft 
fracture, also called Holtein-Lewis type fracture, was 

8
22%.

Various studies report an incidence of radial nerve 
13 12,13

palsy ranging from 1.8%  to 35.3%  and a good 
14recovery rate of 31 % (Sim et al.,)  to a poor recovery 

15rate of 0% (Pollock et al.,).  Our study reported an 
incidence of primary radial nerve palsy of 25.84% which 
is high compared to other literature which can be since 
our hospital is a tertiary care health center and thus 
receives more complex cases. 

In our study, out of the 89 patients, we had 53 (59.55%) 
males and 36 (40.45%) females. The ratio between males 
and female was 1.5:1. Studies indicate that men are 
more likely to injure their upper extremities, especially 
the radial nerves due to issues like driving accidents, 
occupation, and insignificant safety issues more than 

16
women.

Level of fracture also played a significant role in injury 
to the radial nerve i.e. 32% in the lower one-third of the 

Table 2:  Frequency of injury to the radial nerve in patients 
with and without radial nerve injury.

Total 
Frequency

Patient with Radial 
nerve injury

Patient without Radial 
nerve injury

89 23 (25.84%) 66(74.15%)

Table 3:  Frequency of injury to radial nerve in patients 
having closed humeral shaft fracture (n=89).

Stratification of injury to radial nerve with 
respect to age groups.

Total

Age Radial nerve 
injury present

Radial nerve 
injury absent

20-40 16 (69.6%) 31 (47%) 47 (52.8 %)

41-60 07 (30.4%) 35 (53%) 42 (47.2%)

Stratification of radial nerve injury with 
respect to gender

Total

Gender Radial nerve 
injury present

Radial nerve 
injury absent

Male 14 (60.8%) 39 (59.1%) 53 (59.5%)

Female 09 (39.2%) 27 (40.9%) 36 (40.5%)

Stratification of radial nerve injury with respect to type of 
trauma

Type of 
trauma

Radial nerve 
injury present

Radial nerve 
injury absent

Total

Road traffic 
accident

19 (82.6%) 31 (46.9%) 50 (56.1%)

History of 
fall

02 (8.6%) 23 (34.8%) 25 (28.1%)

Violence 02 (8.6%) 12 (18.7%) 14 (15.8%)

Stratification of radial nerve injury with respect to type of 
fracture

Spiral 03 (3.3%) 18 (27.2%) 21(23.59%)

Comminuted 09 (10.1%) 10 (15.15%) 19(21.34%)

Segmental 04 (4.5%) 28 (42.42%) 32 (35.9%)

Transverse 07 (7.9%) 10 (15.15%) 17 (19.1%)

Stratification of radial nerve injury with respect to site of 
fracture

Site of 
fracture

Radial nerve 
injury present

Radial nerve 
injury absent

Total

Proximal 04 (17.39%) 08 (12.12%) 12 (13.4%)

Middle 11 (47.8%) 48 (72.72%) 59 (66.2%)

Distal 08 (34.7%) 10 (15.15%) 18(20.22%)
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humeral shaft, 64% in the middle one-third, and 4% in 
the upper one third which is comparable to Bostman 

17
et al.,  Most of fractures involving the middle third of 
the humerus caused radial nerve palsy because radial 
nerve lies in close contact with humerus in the spiral 

18
groove level making it more prone to injury.  

Fracture pattern was comminuted in 39% (n=9/23) of 
cases, spiral in 13.0% (n=3/23), transverse in 30.4% 
(n=7/23), and oblique in 40% of cases which is again 

17
comparable to Bostman et al.,   In Comminuted frac-
tures, the limb segment absorbs high energy at the site 
of injury resulting in direct radial nerve damage while 
transverse fracture is mostly angulated laterally causing 
indirect damage to the radial nerve by either stretching 
across the fracture site or impingement of fracture 
fragments. 36% population showed associated injuries 
mainly  occurring in population involved in road traffic 

19
accidents.  Nerve continuity was intact in all cases 
requiring no surgical repair. One patient recovered 
within 5 weeks showing a pattern of neurapraxia while 
others recovered between 16 -50 weeks showing a pattern 
of axonotmesis. The average time of complete recovery 
was 22 weeks in our study while the literature showed 
recovery time of 15 weeks. This can be because most 

6cases in our study had axonotmesis-type injury patterns.

There are two groups of radial nerve injury based on 
time of injury i.e., primary and secondary. In primary 
injury function is lost at the time of injury, and occurs 
mainly in closed fractures. In the secondary injury, 
function is lost due to conservative management or 
entrapment of the nerve in the fracture segment, as 

19,20
well as following surgery.  Published literature indi-
cates that in patients undergoing surgery for fracture 

21
stabilization, secondary damage occurs in 4% to 32%.  

There is substantial data indicating conservative manage-
ment of radial nerve palsies due to humeral shaft fractures 

22because of the high rate of spontaneous recovery.  
However, high-velocity gunshot wounds, open fractures, 
vascular injuries, or extensive soft tissue injury should be 

9, 23managed with early surgical exploration of the nerve.

Conclusion

This study found that patients with closed humeral 
shaft fractures had a 25.84% prevalence of radial nerve 
damage. Therefore, it is recommended that proper 
evaluation of patients with fractures of the shaft of the 
humerus should be done for radial nerve injury to take 
timely management for reducing the morbidity of these 

particular patients.

Author Contributions

The following authors have made significant 
contributions to the manuscript as under:

Farhan Qazi: Conception, Study Design, Data Acqui-
sition, And Final Approval

Anwar Imran: Manuscript Drafting, Data Analysis, 
And Final Approval

Mudir Khan: Conception, Study Design, Manuscript 
Revising, And Final Approval 

Sajid Akhtar: Data Collection, Interpretations Of 
Results, And Final Approval 

Muhammad Abubakr: Data Collection, Revising 
Manuscript, And Final Approval 

Conflict of interest: None

Source of Funding: None

References

1. Cheung EV, Sperling JW. Management of proximal 
humeral nonunions and malunions. Orthop Clin North 
Am. 2008 Oct;39(4):475-82, vii. doi: 10.1016/ j. ocl. 
2008.06.002. PMID: 18803977.

2. Tsai CH, Fong YC, Chen YH, Hsu CJ, Chang CH, Hsu 
HC. The epidemiology of traumatic humeral shaft frac-
tures in Taiwan. Int Orthop. 2009 Apr;33(2):463-7. 
doi: 10.1007/s00264-008-0537-8. Epub 2008 Apr 15. 
PMID: 18414861; PMCID: PMC2899047.

3. Thomsen NO, Dahlin LB. Injury to the radial nerve 
caused by fracture of the humeral shaft: timing and neuro-
biological aspects related to treatment and diagnosis. 
Scand J Plast Reconstr Surg Hand Surg. 2007; 41(4): 153-
7. doi: 10.1080/02844310701445586. PMID: 17701727.

4. Cole A, Pavlou P, Warwick D. Injuries of the shoulder, 
upper arm and elbow. Apley’s System of Orthopaedics 
and Fractures. 2010:739-40. Not mentioned for correction 

5. Campbell WC, Crenshaw AH. Operative orthopaedics: 
Mosby; 1949.

6. Li Y, Ning G, Wu Q, Wu Q, Li Y, Feng S. Review of lite-
rature of radial nerve injuries associated with humeral 
fractures-an integrated management strategy. PLoS 
One. 2013 Nov 8;8(11):e78576. doi: 10.1371/ journal. 
pone.0078576. PMID: 24250799; PMCID: PMC 382 
6746.

7. Ozden H, Demir A, Guven G, Yildiz Z, Turgut A, Bulbul 
K, Ay H. The relation of sulcus nervi radialis with the 
fracture line of humerus fracture and radial nerve injury. 
Surg Radiol Anat. 2009 Apr;31(4):283-7. doi: 10.1007/ 
s00276-008-0444-0. Epub 2008 Nov 26. PMID: 190 
34376.

Pak J Plas Surg

October - December 2024 | Volume 12 | Issue 02 | Page 53



8. Ekholm R, Ponzer S, Törnkvist H, Adami J, Tidermark 
J. The Holstein-Lewis humeral shaft fracture: aspects 
of radial nerve injury, primary treatment, and outcome. 
J Orthop Trauma. 2008 Nov-Dec;22(10):693-7. doi: 
10.1097/BOT.0b013e31818915bf. PMID: 18978544.

9. Niver GE, Ilyas AM. Management of radial nerve palsy 
following fractures of the humerus. Orthop Clin North 
Am. 2013 Jul;44(3):419-24, x. doi: 10.1016/ j.ocl. 2013. 
03.012. Epub 2013 Apr 24. PMID: 23827843.

10. Shao YC, Harwood P, Grotz MR, Limb D, Giannoudis 
PV. Radial nerve palsy associated with fractures of the 
shaft of the humerus: a systematic review. J Bone Joint 
Surg Br. 2005 Dec;87(12):1647-52. doi: 10.1302/ 0301-
620X.87B12.16132. PMID: 16326879.

11. HOLSTEIN A, LEWIS GM. FRACTURES OF THE 
HUMERUS WITH RADIAL-NERVE PARALYSIS. 
J Bone Joint Surg Am. 1963 Oct;45:1382-8. PMID: 
14069777.

12. Lim KE, Yap CK, Ong SC, Aminuddin. Plate osteosyn-
thesis of the humerus shaft fracture an its association 
with radial nerve injury--a retrospective study in Melaka 
General Hospital. Med J Malaysia. 2001 Jun;56 Suppl 
C:8-12. PMID: 11814257.

13. Lin J. Locked nailing of spiral humeral fractures with 
or without radial nerve entrapment. Clin Orthop Relat 
Res. 2002 Oct;(403):213-20. doi: 10.1097/ 00003086-
200210000-00031. PMID: 12360029.

14. Sim F, Kelly P, ED H, editors. Radial-nerve palsy 
complicating fractures of humeral shaft. Journal of bone 
and joint surgery-american volume; 1971: Journal bone 
joint surgery inc 20 pickering st, needham, ma 02192.

15. Pollock FH, Drake D, Bovill E, Day L, Trafton P. Treat-
ment of radial neuropathy associated with fractures 
of the humerus. JBJS. 1981;63(2):239-43.

16. Ring D, Chin K, Jupiter JB. Radial nerve palsy associa-
ted with high-energy humeral shaft fractures. J Hand 
Surg Am. 2004 Jan;29(1):144-7. doi: 10.1016/ j.jhsa. 
2003.09.013. PMID: 14751118.

17. Böstman O, Bakalim G, Vainionpää S, Wilppula E, 
Pätiälä H, Rokkanen P. Radial palsy in shaft fracture 
of the humerus. Acta Orthop Scand. 1986 Aug; 57(4): 
316-9. doi: 10.3109/17453678608994400. PMID: 
3788493.

18. Bhardwaj A, MinSwe K. Study of incidence and treat-
ment of radial nerve palsy in fracture shaft of humerus. 
Int J Collab Res Intern Med Public Heal. 2012;4(5): 
796-804.

19. Reichert P, Wnukiewicz W, Witkowski J, Bocheńska 
A, Mizia S, Gosk J, Zimmer K. Causes of Secondary 
Radial Nerve Palsy and Results of Treatment. Med Sci 
Monit. 2016 Feb 19;22:554-62. doi: 10.12659/ msm. 
897170. PMID: 26895570; PMCID: PMC4762296.

20. Larsen LB, Barfred T. Radial nerve palsy after simple 
fracture of the humerus. Scand J Plast Reconstr Surg 
Hand Surg. 2000 Dec;34(4):363-6. doi: 10.1080/ 028 
443100750059156. PMID: 11195875.

21. Bumbasirevic M, Palibrk T, Lesic A, Atkinson H. Radial 
nerve palsy. EFORT Open Rev. 2017 Mar 13;1(8): 286-
294. doi: 10.1302/2058-5241.1.000028. PMID: 2846 
1960; PMCID: PMC5367587.

22. Hasler CC. Supracondylar fractures of the humerus in 
children. Eur.J. Trauma. 2001;27:1-15.

23. Ullah Z, Bilal M, Khan NA, Shams H, Pathan A, Ullah 
I. Causes of Traumatic Spinal Cord Injury with Gender 
Distribution and Most Commonly Affected Age Group. 
NJLHS. 2024;1(2):29-32.

October - December 2024 | Volume 12 | Issue 02 | Page 54

Pak J Plas Surg


