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ABSTRACT  

Introduction  

Humeral fractures account for nearly 3% of all recorded fractures. South Africa faces an array 

of societal challenges, including one of the highest rates of motor vehicle accidents (MVAs) 

globally, which are considered a significant contributing factor to humeral fractures. The 

management of these fractures has undergone significant evolution over the years, with 

various treatment methods becoming available, primarily involving plate osteosynthesis or 

intramedullary nailing (IMN). However, the associated complications of humeral shaft nails, 

such as rotator cuff injuries, have prompted surgeons to explore alternative treatment methods 

to mitigate these risks. Subsequent refinements in surgical techniques have reduced these 

risks over time, allowing plate humeral IMNs and osteosynthesis to be used interchangeably 

based on surgeon preference and expertise. This study aims to quantitatively assess the 

functional outcomes of surgically managed humeral shaft fractures using IMNs. 

Methodology 

The study focuses on the functional outcomes of humeral shaft fractures surgically managed 

with IMNs. A retrospective cohort study with prospective recall was conducted on patients who 

underwent surgical fixation for humeral shaft fractures that met the inclusion criteria over a 

four-year period (2019 – 2023). The study assessed patient demographics, time to return to 

work, post-surgical pain, patient satisfaction, and functional outcome using the Quick 

Disabilities of the Arm, Shoulder, and Hand (Quick DASH) scores.  

Results 

Out of 122 identified patients, 45 were included in the study. Surgeries were primarily 

performed by registrars and occasionally by medical officers in two facilities. There was a 

predominance of males, with the majority being right-handed and over 80% sustaining injuries 

in that group. Injuries were mostly sustained from Motor Vehicle Accidents (MVAs) and 

Pedestrian Vehicle Accidents (PVAs). On average, return to Activities of Daily Living (ADLs) 

was approximately 5 weeks, and of the over 70% of employed patients, over 80% were able 

to return to work in a mean time of seven weeks. Visual Analog Scale (VAS) scores averaged 

two on the 100-mm VAS scale. Quick DASH scores for 44 of the 45 recorded cases were all 

below 29, with patients averaging around seven out of 100. Patients reported an overall 

satisfaction level between good and very good, and only the mechanism of injury and 

analgesia use had a significant impact on these results.  
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Discussion  

The average age recorded was 35 years, with the majority being employed men. Comparable 

return-to-work times, coupled with low VAS scores, indicated that working-class patients were 

able to resume everyday activities, including forms of employment. One patient reported 

having to change employment due to an inability to carry out heavy-duty activities, while the 

remainder returned to their previous jobs. Patient demographics, barring sex, showed 

insignificant differences for return-to-work times or VAS scores. Females were noted to take 

slightly longer to return to ADLs but not to return to work.  

Conclusion  

The use of IMN has frequently been linked to post-surgical shoulder impingement and our 

study showed that this is not as high as what was previously expected in literature. Humeral 

nail fixation shows benefit in allowing patients earlier function of their affected limb with little 

influences from their age, hand dominance and employment type.  
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CHAPTER 1 - Introduction and Literature review 

 

1. Introduction  

Two decades ago, the idea of intramedullary (IM) splinterage with a nail or rush rod was seen 

to have no place in the treatment of acute humeral fractures (1).  Damage to the rotator cuff, 

shoulder instability and interference with the shoulder joint were reason to not consider nailing 

for patients in that era (1). Twenty years later,  these complications still hold weight in the 

decision making of plate versus nail for humeral fracture fixation (2). Perceptions around the 

management have however started changing with the advancing of medicine but still leave IM 

nailing as a second option for surgical management of humeral fractures often because of 

documented residual shoulder pain due to rotator cuff violation during surgery (1)(2). 

Humeral shaft fractures make up 1 – 3 % of all fractures  and are the third most common 

fracture in individuals over the age of 65 years in the world (2)(3).  South Africa (SA) alone 

currently sits with an injury rate, of which homicide and car accidents are its highest 

contributors, nine times the average global rate (4). Statistics SA recorded that  over 1 million 

motor vehicle accidents, which are a major cause of humeral fractures were recorded in 2018 

(5). With this large contributor to humeral fractures occurring in  a third world health system, 

the need for management that is both cost effective and beneficial for the early functioning of 

the patient is vital (5). 

Multiple methods for the management of humeral shaft fractures exist, which include non-

operative and operative options (6). Of the operative management options available, plate 

osteosynthesis is considered as the gold standard and is based on lower complication rates 

in comparison to intramedullary nailing (IMN) (7). Fractures that qualify for nailing are those 

that lie within the surgical neck of the humerus to roughly 5 cm above the olecranon fossa (8) 

(see Figures 1.1 ‒ 1.3). 
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1.1 Surgical fixation of humeral fractures  

No one surgical option will work for every fracture pattern where surgical fixation is indicated 

in humeral shaft fractures (9).  In general, surgical fixation for humeral shaft fractures is 

indicated in unacceptable alignments with closed reductions, the associated limb requiring 

early mobilisation, associated vascular or radial nerve injures, open fractures, floating elbow 

and polytrauma (see Table 1.1) (9). Specific to  antegrade nailing, it is better suited in 

comminuted, segmental and pathological fractures whereas plating is often chosen where 

there is neurovascular injuries that require exploration (9).  

Of the surgical options available, two common fixations exist. Open reduction internal fixation 

(ORIF) with a plate and screws and humeral nailing which can be subdivided  into retrograde 

and antegrade nailing (8). ORIF involves making an incision along the humerus shaft, by 

Figure 1.3: Intramedullary nailing of humeral shaft with nail (8). 

in situ (8). 

Figure 1.2: Open reduction internal 

fixation of humeral shaft factures (8). 

using compression plating (8).  

Figure 1.1: Conservative management of humeral (8).  

(shaft fractures with cast splinting (8).  
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means of varying approaches, with careful identification and protection of the radial or ulnar 

nerve depending on the approach (Arbeitsgemeinschaft für Osteosynthesefragen plating). 

Table 1.1: Parameters for non-operative management in a coaptation splint (4). 

Parameter Value 

Anterior angulation < 20 degrees 

Varus/valgus angulation < 30 degrees 

Shortening < 3 cm 

 

1.2 Intramedullary nailing  

Intramedullary nails (IMNs) are load-sharing implants i.e. the bone and the implant equally 

share the functional load in contrast to a load-bearing device, which carries the entire 

functional force applied on the affected limb (10). Advantages in the use of an antegrade nail, 

in comparison to plating, is that an IMN offers a less extensive dissection for the placement of 

an implant and this results in less soft tissue disruption and overall better healing. There is  

less risk or radial nerve injury and less bleeding and the preservation of fracture hematoma 

(11)(26).  

 

Documented disadvantages with the use of  antegrade nailing include shoulder pain, 

restriction of shoulder movement, and risk of delayed union (2). These are thought to be from 

the nail entry through the rotator cuff and its subsequent damage, damage to the articular 

cartilage covering the head of the humerus, as well as and subacromial impingement which 

leaves patients with residual shoulder pain  and movement limitations post-surgery(11)(12). 

Two different nails are currently in use for humerus IMN fixation, straight nails and bent nails, 

which are differentiated by their shape as well as their entry points into the humeral canal (9). 
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1.3 Surgical technique/approach  

Once indications for a humeral IMN insertion are met,  a traditional approach for entry into the 

canal is undertaken (8). The patient is positioned supine or in a beach chair to allow for entry 

into the shoulder joint. This uses an anterolateral transdeltoid approach that ultimately results 

in exposure of the humeral head (8)(12) (see Figure 1.4). An initial incision to the 

subcutaneous tissue from the anterolateral acromion towards the deltoid insertion is made. 

The deltoid muscle is split and retracted, the deltoid bursa partially incised or resected and the 

supraspinatus tendon incised with a scalpel (8) (see Figure 1.5). 

 

 

 

 

 

 

 

 

The humeral head and its cartilage are then exposed and the entry is determined by the shape 

of the nail chosen (8). Bent nails, which are now less in use, would enter the canal medially 

so as to avoid the cartilage of the humeral head however, places the rotator cuff tendon and 

its footprint at risk for injury during nail placement (13).  

Straight nails on the other hand are intended to lie under the rotator cuff, and are inserted 

through the fibres of the tendon, far from the rotator cuff footprint and more medially aligned 

to the humeral canal. In addition, they provide better bone stock around the nail and increase 

the strength and biomechanical stability of the nail (8)(13). A prospective study by Lopiz et al. 

showed that humeral shaft fractures fixed with a bent nail had 73% of patients with rotator cuff 

disease symptoms in comparison to 34.6% when a straight nail was used (internal fixation). 

The  ideal entry is said to be just posterior to the longhead of the biceps tendon as this lies 

away from the supraspinatus foot print and additionally also preserves cartilage on the 

humeral head (8)(12). 

Figure 1.4: Anterolateral transdeltoid approach (8). Figure 1.5: Supraspinatous incision 

through fibre (8).  
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It is important to note that the incision into the supraspinatous tendon should be made along 

its fibres for ease of repair and closure once the surgery is done. Protection of the 

supraspinatous tendon is achieved by making use of a sharp incision into the tendon fibres, 

ensuring that when reaming into the canal a tissue protector and careful passage through the 

tendon, further decreases risk of damage (8). Violation of the cuff has traditionally been 

mandatory and poses risk for future shoulder function. Its careful care as mentioned, lessens 

the risk for damage and improves better functional outcomes if well protected (8)(14). End to 

end closure (using non absorbable sutures) also encourages healing of the rotator cuff (8). 

1.4 Measures of outcome  

Shoulder Functional outcomes are measured using varying scoring systems (3)(15). Some of 

these scores include the American Shoulder and Elbow Scores (ASES), the Constant score 

and the Disabilities of the Arm Shoulder and Hand score (DASH) which are used 

interchangeably by the clinician (16). It was previously described that the use of IMNs showed 

a decreased functional outcome in comparison to plating, mostly attributed to complications 

related to antegrade nailing (11). A prospective study carried out on 47 participants showed 

that there was no significant difference in functional  outcome at one year follow up in patients 

treated with IM nailing compared to plating (17). In addition, union rates and time to healing 

have all been reported as showing no difference for both anterograde nailing and plating 

(7)(26), in fact there has been an increase in non-union rates and complications in non-

operative management, which is currently the gold standard for management.  

Injury to rotator cuff and subsequent decrease in functional outcomes is a topic that has been 

debated for many years by many authors. Post-operative ultrasound investigations are often 

limited by mimics of teras, disruption of fibrillar matrix and heterogenous structures in scaring 

areas (2). Asymptomatic tears are far more common than clinically identified ones according 

to Muccioli et al. (18). Verdano et al. showed that 92% of patients with antegrade nails inserted 

had no significant clinical sonographic impact (2)(18). Full and deep supraspinatus tears were 

shown to have no functional impact on the shoulder and this was thought to be from one of 

three reasons: degenerative cuff lesions, pre-existing trauma that may well have been from 

the fracture itself and previous surgery (18). Insertion of the nail through the rotator cuff 

accounts for only fraction of the causes of shoulder pain (18). 

Surgeons and their patients have begun having more in depth discussions surrounding 

management and the risks that exist amongst the options available (19). With the need to 

mobilise quicker, perform simple daily activities of living (ADLs), and a need for comfort, 

patients have found greater interests in IMN over conservative treatment and plating (20). With 
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this in mind, the surgeon’s ability and experience coupled with the patient factors and 

requirements for less scarring and earlier return to mobility, intramedullary may soon become 

a more popular choice in future (22). 

1.5 What is being changed? 

Although not widely documented, the use of arthroscopy to assist with humeral nail insertion, 

allows for direct vision around the supraspinatus and humeral head (21). Results from 

Dedoeglu et al. showed that there were fewer functional complications when arthroscopy was 

used as opposed to conventional methods for antegrade nailing (21). In order to further 

decrease complication rates caused by antegrade nailing, third generation nails which are 

straight, shorter and smaller in diameter have been developed and have shown to have better 

outcomes than the first and second generation nails that were curved (1). When used in a in 

a multi-centre retrospective study they showed ultrasound, clinical and radiological features 

that conserved the rotator cuff in 88% of treated patients (11). Categorising nails into fixed- or 

bio-nails based on their interlocking mechanism of their opposite end to the entry portal, helps 

to make better nail choices tailored to the patient, selection of appropriate surgical techniques 

based on the nail choice as well as rehabilitation protocols post-operative (1). 

1.6 Improved surgical technique 

Clinical and functional outcomes post antegrade nailing are dependent on rotator cuff incision 

and nail insertion (15). Recent studies have shown that improving the surgical technique of 

antegrade nailing, lessens possible rotator cuff injuries (20)(22) Some of these techniques 

include anterior tendon splitting in line with fibres as described by Riemer et al., which showed 

excellent shoulder function results in comparison to lateral tendon splitting (11). Verdano et 

al. further described a method where a more medial incision in the vascularised cuff with 

appropriate suturing thereafter, preserved the cuff and lead to better healing (2)(20). A soft 

tissue sparing technique described by Giere et al. found that sparing the micro-circulature  of 

the supraspinatus by soft tissue dissection did not lead to structural nature (23). 

In addition to making the correct incision, the question to ream the canal is often left open as 

it has been beneficial in simple fracture patterns in long bones such as tibias and femurs where 

an enlarged canal that allows passage of a wider nail offers a stronger fixation and allows for 

earlier weight bearing (1). The humerus however is not a weight bearing bone and thus a 

wider nail does not hold as much importance (1). Reaming also further damages the rotator 

cuff if the surgeon begins reaming from outside the canal and reaming by-products may settle 
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underneath the rotator cuff, which may also be a contributor to the pathogenesis of post-

operative shoulder pain (1)(18). 

Intramedullary nailing is an under rated but soon becoming a popular method of surgical 

management for humeral shaft fractures (11)(13). Modifications in the surgical techniques and 

nail technology may well establish it as the preferred, gold standard of humerus fixation in the 

future; as its former reported disadvantages are being rectified with advances in medicine (25) 

.Our resource constraint environments will benefit from a method that decreases costs and 

proves to have the same functional outcomes as plating and now even non-operative 

treatment. Furthermore, injury to rotator cuff and shoulder instability, as has been evidenced, 

should no longer have bearing on making IMN inferior to other methods of management. 

Antegrade nailing performed with the correct tools and surgical technique is not solely 

responsible for shoulder pain (24)(25). 

1.7 Problem statement  

South African casualties are often overwhelmed with the burden of trauma. Fractures account 

for a large number of those cases and in particular, humeral fractures are prevalent. Humeral 

plating is the gold standard for operative management and although has better stability, place 

the patient at several intra and post of complications that may further burden the patient and 

the health system.  The lack of beds in hospital, a need for the majority of our patients to return 

their jobs and a need to re-establish independence for survival, poses the question of whether 

the treatment of our humeral fractures (where indicated) is adequate in our third world setting 

with our ailing economy, unemployment and low health care resources. The correct use of 

humeral nailing may lessen the burden of prolonged hospital stays and decreased use of 

theatre time while equally promoting early return to function of patients.  

 

1.8 Research Question  

What is the functional outcome of humeral fractures fixed using antegrade humeral nails? 
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CHAPTER 2 - METHODOLOGY 

2.1 Aim: To determine the post-operative functional outcomes of humeral shaft fractures 

fixed with intramedullary nails at Charlotte Maxheke Johannesburg Academic Hospital 

(CMJAH) and Chris Hani Baragwanath Academic Hospital (CHBAH) 

2.2 Study Objectives:  

 To assess the functional outcomes of antegrade humeral nails over a  48 month period 

(4 years)  

 To establish average time to return to work or performance of ADLs  

 To determine patient satisfaction post IMN 

2.3 Research design: A retrospective review with a prospective recall of patients treated at 

CMJAH and CHBAH 

2.4 Data Collection  

2.4.1 Demographic  

Data were collected from CMJAH and CHBAH between 30 June 2019 and 30 June 2023 on 

patients who met the inclusion criteria. Records were in the form of theatre record books at 

the various emergency and elective theatres at the respective theatre complexes. All patients 

that qualified for inclusion into our study had their x-rays reviewed via the Picture Archiving 

and Communication System (PACS). A total of 122 patients were selected. Only 94 patients 

had contact details attached to their profiles and 45 patients were reached with viable/working 

telephone numbers. Patient age, sex, handedness, and side of injury were recorded.  

2.4.2 Return to ADLS 

These patients were contacted telephonically and given appointment dates to be seen at the 

clinic, however due to financial and geographical constraints for a large majority of our patient 

cohort, in person, option was not feasible and we opted for telephonic consent and interview. 

The study was explained to the patient and voluntary participation was obtained. A consent 

form was signed (see Appendix C), and a unique study number was assigned to the 

participant. At the time of interviews, all patients were at a minimum three months post-

surgery. Physical examinations were forgone and the use of descriptive terms was used to 

complete the questionnaires. On average telephonic consultations were roughly 7 – 10 
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minutes long depending on language barriers or clarity of the line. Questionnaire sheets were 

populated electronically on a code only accessible data bank (MS Word).  

It is important to note that all eligible patients within the 4-year period were contacted 

telephonically for interviews. Although interval between surgery and interviews may vary for 

each patient, potentially affecting the scores obtained, we ensured that all patients were well 

beyond the 3-month mark (minimum) which is recognised for radiographic union and soft 

tissue healing. This was done to not undermine the validity of the answers given and that pain 

and function reflected patients with healed fractures.  

2.4.3 Return to work  

Patients were asked about the employment status pre- and post-fixation and documented as 

either employed or unemployed. Those who were employed were then sub-categorised into 

those doing manual labour (lifting of heavy objects, packing of goods etc.) and those who 

worked clerical jobs (little to no physical efforts required to carry out their job). Time to return 

to work was assessed as the amount of time it took patients to return to the previous 

employment post-surgery.  

2.4.4 Patient Satisfaction   

Patients were asked to comment on how they perceived their surgical outcome in general “are 

you happy with your surgery” those that had no issues were grouped into “very happy” and 

those that were not completely satisfied were then further probed on whether the lesser 

satisfaction was based on pain and its severity, the ability to return to independent ADLs and 

the ability to return to work. These were grouped into Happy, Satisfied or Unhappy (see 

Appendix A). All data collected were collated and securely kept on a Microsoft Excel 

Spreadsheet before data analysis.  

2.5 Patient Selection Criteria 

Inclusion criteria:  

 Patients with humeral shaft (diaphyseal) fractures treated with IMN  

 Patients aged over 18 years  

Exclusion criteria:  

 Patients with proximal and distal third humerus fractures  
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 Patients with neurological deficit at the time of injury (radial nerve palsy) that never 

improved  

 Non unions related to injury 
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CHAPTER 3 - RESULTS 

Data were de-identified and analysed using STATA version 15. A p-value of < 0.05 with a 95% 

confidence interval was considered statistically significant. Objectives and outcomes were 

measured as per Table 3.1 below: 

Table 3.1: Statistical inference tests 

Objectives Data analysis 

To establish average time to return to work or 

performance of ADLs  

 

Summary of continuous variables was by the 

mean and the standard deviation. The Student’s 

t-test compared time to return to work/ADLs 

between (a) sexes, (b) injury dominant side, (c) 

physiotherapy post-surgery, and (d) using 

analgesics since surgery. A one-way ANOVA 

compared time to return to work/ADLs by 

mechanism of injury. Pearson’s correlation 

tested the association between time to return to 

work/ADLs and age.  

To assess the functional outcomes of 

antegrade humeral nails over four-year 

period 

A swimmers plot was used for response data. A 

one-way ANOVA compared age by functional 

outcomes. Chi-square tested the associations 

between functional outcome and sex, injury 

dominant side, physiotherapy post-surgery, 

using analgesics since surgery, and mechanism 

of injury. 

To determine patient satisfaction post IMN 

 

Frequencies and proportions gave summary. A 

one-way ANOVA compared age by patient 

satisfaction. Chi-square tested the associations 

between patient satisfaction and sex, injury 

dominant side, physiotherapy post-surgery, 

using analgesics since surgery, and mechanism 

of injury. 
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The estimated initial minimum data sample size was 139 participants to adequately power the 

study to 80%. This was however not feasible due to limitations in data collection process, our 

study managed to reach a sample size of 122 patients after the inclusion criteria.   

3.1 Demographics  

The average age of the 45 participants was 35 years with a majority being males (76%) who 

were employed (71%). Forty eight percent of the patients were employed as manual labourers 

and 16% worked clerical jobs. The majority were right-handed (73%) and had their injury on 

the right-hand side (78%), with just over two-thirds being injured on their dominant side. The 

most common method of injury was MVA (56%), followed by PVA (27%) (see Table 3.2). 

Table 3.2: Demographics percentage distribution  

 n % 

Sex   

Female 11 24.4 

Male 34 75.6 

Handedness   

Left 12 26.7 

Right 33 73.3 

Side of Injury   

Left 10 22.2 

Right 35 77.8 
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Injury on Dominant Side   

No 14 31.1 

Yes 31 68.9 

Employment   

Unemployed 13 28.9 

Employed 32 71.1 

Mechanism of Injury   

MVA 25 55.6 

PVA 12 26.7 

GSW 6 13.3 

FFH 2 4.4 

Satisfaction   

Moderate 8 17.7 

Good 29 64.4 

Very Good 8 17.7 
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3.2 Average time to return to work or performance of ADLs  

Participants took on average 7 weeks to return to work and 5 weeks to return to ADLs. The 

average Quick Dash score was 7.17, and the average VAS was 2.18 (see Table 3.3). 

Table 3.3: Demographics  

 n Min Max Mean SD 

Age 45 19 76 34.53 14.20 

Quick Dash Score 45 0 31.82 7.17 8.86 

VAS 45 1 5 2.18 1.17 

Time to return to work 29 4 20 6.55 3.07 

Time to return to ADLs 45 3 8 4.62 1.25 

 

3.3 Effect of demographics on RTW and performance of ADLs  

Age was not significantly correlated with time to return to work (r = 0.205; p = 0.286) or time 

to return to ADLs (r = 0.217; p = 0.153). Return to work did not depend on sex, injury on 

dominant side, physiotherapy post-surgery and using analgesics since surgery. However, 

return to work differed significantly by mechanism of injury (p = 0.007). Those with a GSW 

took significantly longer to return to work compared to those with a MVA (p = 0.002) and PVA 

(p = 0.008). Return to ADLs did not depend on Injury on Dominant Side, Physiotherapy post-

surgery, or Mechanism of Injury (see Table 3.4). However, females took significantly longer to 

return to ADLs compared to males (p = 0.023). There was also a trend towards those taking 

analgesics since surgery taking longer to return to ADLs (p = 0.067) (see Table 3.5). 
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Table 3.4: Effects of demographics on return to work  

 Return to 

Work 

t p d 

Sex  0.58 0.284 0.25 

Female 7.17 (2.54)    

Male 6.36 (3.24)    

Injury Dominant Side  -0.97 0.170 0.42 

No 5.57 (0.79)    

Yes 6.86 (3.45)    

Physiotherapy post-surgery  -0.44 0.332 0.17 

No 6.25 (2.09)    

Yes 6.76 (3.65)    

Analgesia since surgery  0.54 0.297 0.23 

None 6.73 (3.19)    

Occasional 6.00 (2.77)    

Mechanism of Injury  6.25 0.007* 0.34 

MVA 5.57 (1.09)    
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PVA 6.00 (1.52)    

GSW 10.40 (5.94)    

Note. For the variable Mechanism of Injury. A one-way ANOVA was run. The test statistics 

reported is F and the effect size is partial eta2. 

In terms of mechanism, falls from height only accounted for two participants and was not 

included as would not show any statistical significance.  

Table 3.5: Effects of Demographics on ADL performance 

 Return to 

ADLs 

t p d 

Sex  2.06 0.023* 0.72 

Female 5.27 (1.68)    

Male 4.41 (1.02)    

Injury Dominant Side  -0.44 0.332 0.14 

No 4.50 (1.09)    

Yes 4.68 (1.33)    

Physiotherapy post-surgery  -0.33 0.370 0.11 
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No 4.53 (1.36)    

Yes 4.67 (1.21)    

Analgesia since surgery  -1.53 0.067 0.48 

None  4.41 (1.02)   

Occasional  5.00 (1.55)   

Mechanism of Injury  1.60 0.214 0.07 

MVA 4.52 (1.26)    

PVA 4.50 (1.00)    

GSW 5.50 (1.64)    

Note. For the variable Mechanism of Injury. a one-way ANOVA was run.  

The test statistics reported is F and the effect size is partial eta2. 

3.4 Functional outcomes of antegrade humeral nails  

Difficulty performing ADLs was not associated with age (see Table 3.6), sex (see Table 3.7), 

injury on dominant side (see Table 3.8), physiotherapy post-surgery (see Table 3.9), or 

mechanism of injury (see Table 3.11). However, difficulty performing all ADLs was associated 

with using analgesics since surgery – patients who used analgesics had greater difficulty 

compared to those who did not use analgesics (see Table 3.10).  
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Table 3.6: Quick Dash  

 n Age: Mean (SD) F p Eta2 

Open Jar   0.90 .415 0.04 

1 – No Difficulty 36 33.72 (15.05)    

2 – Mild Difficulty 8 39.63 (9.12)    

3 – Moderate Difficulty 1 23    

Heavy Chores   0.33 .720 0.02 

1 – No Difficulty 21 32.76 (16.74)    

2 – Mild Difficulty 19 36.47 (12.42)    

3 – Moderate Difficulty 5 34.60 (9.37)    

Carry Bag   1.56 .222 0.07 

1 – No Difficulty 26 33.12 (15.06)    

2 – Mild Difficulty 13 39.92 (13.98)    

3 – Moderate Difficulty 6 29.00 (6.93)    

Wash Back   0.20 .899 0.01 

1 – No Difficulty 27 35.00 (6.73)    
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2 – Mild Difficulty 15 34.53 (9.89)    

3 – Moderate Difficulty 2 27.00 (9.90)    

4 – Extreme Difficulty 1 37.00    

Recreational   0.69 .505 0.03 

1 – No Difficulty 38 35.47 (14.82)    

2 – Mild Difficulty 5 31.40 (10.74)    

3 – Moderate Difficulty 2 24.50 (2.12)    

Limitations socially/family   0.37 .357 0.19 

1 – No Difficulty 41 34.78 (14.48)    

2 – Mild Difficulty 4 32.00 (12.36)    

Limitations at work   1.87 .150 0.12 

0 – not applicable (unemployed) 16 40.56 (20.09)    

1 – No Difficulty 19 29.58 (8.28)    

2 – Mild Difficulty 8 35.00 (7.29)    

3 – Moderate Difficulty 2 31.50 (12.02)    

Pain   0.61 .546 0.03 
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1 – No Difficulty 27 34.26 (14.47)    

2 – Mild Difficulty 15 36.60 (14.87)    

3 – Moderate Difficulty 3 26.67 (6.35)    

Night Pain   0.33 .718 0.02 

1 – No Difficulty 35 34.11 (15.08)    

2 – Mild Difficulty 9 37.11 (11.19)    

3 – Moderate Difficulty 1 26.00    

Note: The variables Use Knife and Tingling were not included in the analyses as all 45 patients 

chose No Difficulty. For the variable Limitations socially/family, an independent sample t-test 

was run.  

Table 3.7: ADLs by Sex 

  Female Male p V 

Open Jar    .560 0.16 

1 – No Difficulty  8 28   

2 – Mild Difficulty  3 5   

3 – Moderate Difficulty  0 1   

Heavy Chores      

1 – No Difficulty  4 17   
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2 – Mild Difficulty  6 13   

3 – Moderate Difficulty  1 4   

Carry Bag    .284 0.24 

1 – No Difficulty  5 21   

2 – Mild Difficulty  3 10   

3 – Moderate Difficulty  3 3   

Wash Back    .269 0.30 

1 – No Difficulty  7 20   

2 – Mild Difficulty  3 12   

3 – Moderate Difficulty  0 2   

4 – Extreme Difficulty  1 0   

Recreational    .680 0.13 

1 – No Difficulty  9 29   

2 – Mild Difficulty  1 4   

3 – Moderate Difficulty  1 1   

Limitations socially/family    .558 0.18 
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1 – No Difficulty  11 30   

2 – Mild Difficulty  0 4   

Limitations at work    .876 0.12 

0 - not applicable (unemployed)  4 12   

1 – No Difficulty  5 14   

2 – Mild Difficulty  2 6   

3 – Moderate Difficulty  0 2   

Pain    .887 0.07 

1 – No Difficulty  16 21   

2 – Mild Difficulty  4 11   

3 – Moderate Difficulty  1 2   

Night Pain    .206 0.27 

1 – No Difficulty  8 27   

2 – Mild Difficulty  2 7   

3 – Moderate Difficulty  1 0   

Note. Fisher’s Exact tests performed. The variables Use Knife and Tingling were not included 

in the analyses as all 45 patients chose No Difficulty. 

 



 23 

Table 3.8: ADLs by Injury of Dominant Side 

 Not Dominant Side Dominant Side p V 

Open Jar   .339 0.22 

1 – No Difficulty 13 23   

2 – Mild Difficulty 1 7   

3 – Moderate Difficulty 0 1   

Heavy Chores   .273 0.24 

1 – No Difficulty 7 14   

2 – Mild Difficulty 7 12   

3 – Moderate Difficulty 0 5   

Carry Bag   .203 0.27 

1 – No Difficulty 9 17   

2 – Mild Difficulty 5 8   

3 – Moderate Difficulty 0 6   

Wash Back   .121 0.36 

1 – No Difficulty 12 15   
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2 – Mild Difficulty 2 13   

3 – Moderate Difficulty 0 2   

4 – Extreme Difficulty 0 1   

Recreational   .506 0.17 

1 – No Difficulty 13 25   

2 – Mild Difficulty 1 4   

3 – Moderate Difficulty 0 2   

Limitations socially/family   .782 0.04 

1 – No Difficulty 13 28   

2 – Mild Difficulty 1 3   

Limitations at work   .486 0.23 

0 - not applicable (unemployed) 7 9   

1 – No Difficulty 5 14   

2 – Mild Difficulty 2 6   

3 – Moderate Difficulty 0 2   
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Pain   .966 0.04 

1 – No Difficulty 8 19   

2 – Mild Difficulty 5 10   

3 – Moderate Difficulty 1 2   

Night Pain   .256 0.25 

1 – No Difficulty   13 22   

2 – Mild Difficulty 1 8   

3 – Moderate Difficulty 0 1   

Note. Fisher’s Exact tests performed. The variables Use Knife and Tingling were not included 

in the analyses as all 45 patients chose No Difficulty. 
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Table 3.9: ADLs by Physiotherapy Post-surgery 

 No Physiotherapy Physiotherapy p V 

Open Jar     

1 – No Difficulty 12 24 .755 0.11 

2 – Mild Difficulty 3 5   

3 – Moderate Difficulty 0 1   

Heavy Chores   .777 0.11 

1 – No Difficulty 7 14   

2 – Mild Difficulty 7 12   

3 – Moderate Difficulty 1 4   

Carry Bag   .630 0.14 

1 – No Difficulty 10 16   

2 – Mild Difficulty 3 10   

3 – Moderate Difficulty 2 4   

Wash Back   .644 0.19 

1 – No Difficulty 10 17   
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2 – Mild Difficulty 5 10   

3 – Moderate Difficulty 0 2   

4 – Extreme Difficulty 0 1   

Recreational   .818 0.10 

1 – No Difficulty 12 26   

2 – Mild Difficulty 2 3   

3 – Moderate Difficulty 1 1   

Limitations socially/family   .711 0.06 

1 – No Difficulty 14 27   

2 – Mild Difficulty 1 3   

Limitations at work   .127 0.36 

0 - not applicable (unemployed) 3 13   

1 – No Difficulty 7 12   

2 – Mild Difficulty 5 3   

3 – Moderate Difficulty 0 2   
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Pain   .393 0.20 

1 – No Difficulty 7 20   

2 – Mild Difficulty 7 8   

3 – Moderate Difficulty 1 2   

Night Pain   .284 0.24 

1 – No Difficulty 12 23   

2 – Mild Difficulty 2 7   

3 – Moderate Difficulty 1 0   

Note. Fisher’s Exact tests performed. The variables Use Knife and Tingling were not included 

in the analyses as all 45 patients chose No Difficulty. 
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Table 3.10: ADLs by Analgesic since Surgery 

 No Analgesic Analgesic p V 

Open Jar   <.001*** 0.67 

1 – No Difficulty 29 7   

2 – Mild Difficulty 0 8   

3 – Moderate Difficulty 0 1   

Heavy Chores   .003** 0.51 

1 – No Difficulty 17 4   

2 – Mild Difficulty 12 7   

3 – Moderate Difficulty 0 5   

Carry Bag   <.001*** 0.56 

1 – No Difficulty 21 5   

2 – Mild Difficulty 8 5   

3 – Moderate Difficulty 0 6   

Wash Back   .012* 0.49 

1 – No Difficulty 22 5   
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2 – Mild Difficulty 7 8   

3 – Moderate Difficulty 0 2   

4 – Extreme Difficulty 0 1   

Recreational   <.001*** 0.58 

1 – No Difficulty 29 9   

2 – Mild Difficulty 0 5   

3 – Moderate Difficulty 0 2   

Limitations socially/family   .005** 0.42 

1 – No Difficulty 29 12   

2 – Mild Difficulty 0 4   

Limitations at work   .008** 0.51 

0 - not applicable (unemployed) 7 9   

1 – No Difficulty 17 2   

2 – Mild Difficulty 5 3   

3 – Moderate Difficulty 0 2   

Pain   <.001*** 0.72 



 31 

1 – No Difficulty 25 2   

2 – Mild Difficulty 3 12   

3 – Moderate Difficulty 1 2   

Night Pain   <.001*** 0.72 

1 – No Difficulty 29 6   

2 – Mild Difficulty 0 9   

3 – Moderate Difficulty 0 1   

Note. Fisher’s Exact tests performed. The variables Use Knife and Tingling were not included 

in the analyses as all 45 patients chose No Difficulty. 
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Table 3.11: ADLs by Mechanism of Injury 

 MVA PVA GSW p V 

Open Jar    .630 0.25 

1 – No Difficulty 20 11 4   

2 – Mild Difficulty 4 1 2   

3 – Moderate Difficulty 1 0 0   

Heavy Chores    .409 0.30 

1 – No Difficulty 14 5 2   

2 – Mild Difficulty 9 6 2   

3 – Moderate Difficulty 2 1 2   

Carry Bag    .310 0.33 

1 – No Difficulty 16 7 3   

2 – Mild Difficulty 4 5 2   

3 – Moderate Difficulty 5 0 1   

Wash Back    .454 0.37 

1 – No Difficulty 16 8 2   
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2 – Mild Difficulty 6 4 4   

3 – Moderate Difficulty 2 0 0   

4 – Extreme Difficulty 1 0 0   

Recreational    .285 0.34 

1 – No Difficulty 19 12 6   

2 – Mild Difficulty 4 0 0   

3 – Moderate Difficulty 2 0 0   

Limitations socially/family    .769 0.11 

1 – No Difficulty 23 11 6   

2 – Mild Difficulty 2 1 0   

Limitations at work    .788 0.27 

0 – No Limitations  11 4 1   

1 – Minimal Difficulty 10 5 3   

2 – Mild Difficulty 3 2 2   

3 – Moderate Difficulty 1 1 0   

Pain    .365 0.32 
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1 – No Difficulty 13 9 4   

2 – Mild Difficulty 11 2 1   

3 – Moderate Difficulty 1 1 1   

Night Pain    .642 0.24 

1 – No Difficulty 19 11 4   

2 – Mild Difficulty 5 1 2   

3 – Moderate Difficulty 1 0 0   

Note. Fisher’s Exact tests performed. The variables Use Knife and Tingling were not included 

in the analyses as all 45 patients chose No Difficulty. 

The greatest difficulties in performing ADLs appeared to be heavy chores, washing back, 

carrying bag with injured arm, and pain (see Figure 3.1). 
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Figure 3.1: Horizontal bar graphical representation showing Quick Dash parameters with 

different scores: 0 = not applicable, 1 = no difficulty, 2 = mild difficulty, 3 = moderate difficulty, 

4 = severe difficulty 

 

3.5 Patient satisfaction post IMN 

Patient satisfaction was not associated with age (see Table 3.12), sex, injury to dominant side, 

physiotherapy post-surgery or mechanism of injury (see Table 3.13). However, satisfaction 

was related to use of analgesics since surgery, hence, patients who did not use analgesics 

were more likely to be satisfied with the surgery they received in comparison to those who had 

not (p < 0.001). 
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Table 3.12: Patient satisfaction post IMN 

 Age: Mean (SD) F p Eta2 

Moderately happy  30.38 (9.27) 1.00 .376 0.05 

Happy  36.76 (16.66)    

Very happy  30.63 (3.66)    

 

Table 3.13: Demographic effects on satisfaction post IMN 

 Satisfaction Test Statistics 

 Moderate Good Very Good Χ2 p V 

Sex    0.004 .998 0.01 

Female 2 (18.2%) 7 (63.6%) 2 (18.2%)    

Male 6 (17.6%) 22 (64.7%) 6 (17.6%)    

Injury Dominant Side    2.63 .269 0.24 

No 1 (7.1%) 9 (64.3%) 4 (28.6%)    

Yes 7 (22.6%) 20 (64.5%) 4 (12.9%)    
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Physiotherapy post-surgery    3.10 .212 0.26 

No 4 (26.7%) 7 (46.7%) 4 (26.7%)    

Yes 4 (13.3%) 22 (73.3%) 4 (13.3%)    

Analgesia since surgery    18.01 <.001*** 0.63 

None 0  22 (75.9%) 7 (24.1%)    

Occasional 8 (50%) 7 (43.8%) 1 (6.3%)    

Mechanism of Injury    2.80 .593 0.26 

MVA 5 (20%) 17 (68%) 3 (12%)    

PVA 1 (8.3%) 7 (58.3%) 4 (33.3%)    

GSW 1 (16.7%) 4 (14.3%) 1 (16.7%)    
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CHAPTER 4 - DISCUSSION 

4.1 Demographics  

This study showed a distribution in gender similar to literature (2, 4, 5) with males 

predominantly sustaining humeral shaft fractures secondary to MVA’s. The average age 

affected in this study included participants in their 3rd decade which is no different to figures 

shown by Galusser et al. (28). Hand dominance is almost equally distributed in terms of site 

of injury (27) however, we found that almost 70% of patients injured their dominant hand. 

Employed participants in our cohort had a mean age in the 3rd decade which is much younger 

than what was described by Oliver et al. where the mean age was 47 years of age (27). 

 

4.2 Demographic effects on RTW  

Majority of patients who were employed were able to return to work post IMN albeit with mild 

difficulty with lifting heavy objects, our cohort showed that all 32 patients that were employed 

returned to work at an average time of seven weeks – almost half of what is recorded in 

literature by Oliver et al. that showed that 85% of their cohort were able to return to work 

between 12 ‒14 weeks post-injury and only 60% of those patients returned on a fulltime basis 

(27). Their study also showed that older age, female sex with right hand predominance with 

presence of comorbidities were factors associated with RTW in a single study (27). Factors, 

which played no significance in our study. We did find, however, that there was a correlation 

between RTW and Mechanism of injury that was associated with delays in RTW, notably 

GSW. No studies have recorded this particular demographic and its effect to RTW in literature, 

however GSW are known to cause severe soft tissue injury due to the large dissipated Kinetic 

energy on contact and can perhaps render an explanation for its effect (29). 

4.3 Demographic effects on ADLs (see Tables 3.4 to 3.13) 

With reference to effects on demographics on ADSL’s (sex, injury dominant side, physical 

therapy post-surgery, use of analgesia post-surgery and the mechanism of injury) participants 

who were female or had ongoing use of analgesia were found to have longer times to return 

to ADLs compared to their counterparts.  There are very studies reporting on the independent 

return of ADLs post-humeral shaft fracture and in particular, those with the demographics 

described in this study for comparison. All other demographics had no effect on return to ADLs. 
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4.4 Patient satisfaction post IMN 

Patient satisfaction with surgery was based on persistent pain post-operatively (beyond 

expected union time of six weeks), ability to return to independent ADLS as well as RTW. Our 

study found that over 80% were happy with their surgical outcome and noted that they were 

either very happy or happy. Of those that rated their surgical outcome as moderately happy 

had based it on going pain or difficulties with completing ADLs when compared to those that 

were happy. All eight of the 45 patients that rated their surgical outcome as moderate required 

analgesia use due to pain. Of those that were employed, 100% returned to work within the 

same mean time of seven weeks as those who were happy with their surgeries. Demographics 

such as age, sex, injury to dominant side, use of physiotherapy or mechanism of injury had 

no effect on satisfaction. 

4.5 DASH and VAS scores  

4.5.1 DASH scores 

No actual range exists for interpretation of the DASH score but its developers note that the 

closer to 0 the score is, the less the disability incurred, and the converse lies where score 

closer to 100 were interpreted as severe disability in the affected limb. Our cohort of patients 

showed that the average DASH score was roughly 7 which is way below the scores ranging 

from 10 to 29 thought to be found in patients who were at a point where they were ready for 

discharge or considered the limitation they had as non-problematic (28). No patient scored 

above 40 which is interpreted as patients who are considered to have difficulty with carrying 

out tasks 

4.5.2 VAS scores  

VAS score interpretation is based on cut-offs identified on the 100 mm VAS scale. With the 

average VAS score being 2, this showed that on average patients had no pain to mild pain 

post-surgery and may well explain the ability to return to previous employment. When probed 

about pain in those who had higher VAS scores, patients also expressed that pain was mostly 

along the diaphysis of the humerus (around the fracture site) and not at the shoulder as would 

be expected in patients with humeral IMNs as this has often been associated with iatrogenic 

rotator cuff injuries and long term dysfunction.  
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4.6 Recommendations  

Based on the results in this study, the following recommendations can be made: 

 Deductions can be made from study results that use of humeral IMNs have mild effects 

on the functional outcomes of patients being treated with them however due to the 

small cohort, we recommend that a larger sample size be used in further research and 

that higher evidence level be achieved by making it a prospective study.  

 Pain scores post-surgery are on average in the range of none to mild pain and where 

surgical intervention needs to be undertaken, the use of an IMN is a suitable fixation 

option. With this, patient satisfaction should be better assessed with a validated 

scoring scale that focuses purely on patient satisfaction and not on function as in the 

case with many of the existing scores. 

 With comparable RTW times as seen in literature, patients are able to continue with 

their day to day basic and complex ADLs with minimal impairment to how they are 

carried out. We recommend however that the reasons for RTW be documented better 

in future studies to see the drivers behind patients RTW times 

 

4.7 Limitations 

4.7.1 Sample size 

A small sample size of only 45 patients makes for difficult extrapolation of statistical analysis 

on the general population. This then affects the confidence intervals we can implore based on 

this data. The sample also only included patients from two facilities in the Johannesburg region 

4.7.2 Bias  

Unintentional selection bias in data collection as patients seen were all those that were already 

admitted to the facilities and required surgical intervention.  

4.7.3 Data collection  

Poor data capturing played a role in ability to reach patients as both health institutions made 

use of paper based record keeping of patient details. Patients in our cohort are also 

predominately of lower socio economic status or from migrant provinces and could not finance 

additional trips to the hospital for in person interviews. Due to this, data were collected 

telephonically with consents obtained in the same manner.  
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Data collection via telephones means was previously thought to be inadequate as previous 

authors thought that face to face interactions were better. Glogowska et al. showed good 

evidence in support of telephonic interviews as a form of legitimate data collection (30). The 

data is comparable to face to face interviews is more cost effective allows for minimum 

disruption during the interview process and also takes away any emotional (anxiety) around 

doing face to face interviews. 

 

 

CHAPTER 5 - CONCLUSION 

Our study has demonstrated that using intramedullary nailing for humeral shaft fracture 

fixation yields comparable outcomes to existing data. Additionally, the return-to-work time was 

shown to be shorter than the expected duration observed in the literature, and the VAS scores 

are well within the range for functional use with minimal pain. The use of intramedullary nailing 

has frequently been linked to post-surgical shoulder impingement and our study showed that 

this is not as high as what was previously expected in literature. Humeral nail fixation shows 

benefit in allowing patients earlier function of their affected limb with little influences from their 

age, hand dominance and employment type.  
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APPENDIX A: RESEARCH QUESTIONNAIRE 
 

Participant study number   

Date of surgery   

Humerus nailed (Side)   

Hand dominance   

 

Employment status 

 

Employed                                                                                Unemployed  

Nature of job (e.g. Manual labour, desk/clerical job) 

Manual labour  

Clerical job  

N/A 

How much do you still have post the surgery in your shoulder (using universal pain 

assessment tool)  
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0  pain   

1 – 2 pain (mild)   

3 – 4 pain  (moderate)  

5 – 6 pain  (moderate)   

7 – 8 pain  (severe)   

9 – 10 pain (severe)   
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Time taken to return to independent ADLs post-surgery  

0 – 4 weeks  

4 – 6 weeks   

6 – 8 weeks   

8 –- 10 weeks   

>12 weeks   

 

Time taken to return to work post-surgery  

0 – 4 weeks   

4 – 6 weeks  

6 – 8 weeks  

8 – 10 weeks  

10 – 12 weeks   

Over 12 weeks  
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Surgery satisfaction (patient perception of surgical outcome based on pain and 

function)  

 

Very happy (near normal/baseline, no pain, no work limitations) 

 

Happy (able to carry out majority of normal functions with minimal pain, minimal  

limitations at work)  

 

Satisfied (carry out functions but moderate pain, moderated limitations at work) 

 

Unhappy (loss of function and normalcy with severe pain, unable to work)  
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APPENDIX B: QUICK DASH QUESTIONNAIRE 
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APPENDIX C: STUDY INFORMATION DOCUMENT 

 
 
 
 
 
 

 
Study title:  The functional outcomes of intramedullary nails in humeral shaft fractures 
in two urban public health facilities in South Africa 
 
Thank you very much for taking your time to consider involvement in this research study.  
 
Introduction:  
 
I, Mmangaliso Maseko, am a post-graduate student at the University of the Witwatersrand. I 
am doing research on “The functional outcomes of intramedullary nails in humeral shaft 
fractures in two urban public health facilities in South Africa”. Research is a process used 
in seeking new knowledge in an attempt to improve care for future similar patients. In this 
study, we want to learn the use of humeral nailing still causes a significant decrease in 
shoulder function due to possible rotator cuff injury. We hope to show that its use is more cost 
effective, has fewer complications and placed correctly, has far less rotator cuff injuries making 
it a possible better option for surgical fixation  
 
Invitation to Participate: We are asking for your permission to be included in the research 
study.  
 
What is involved in the study?  
 
1. The reason for requested participation in the study is based on the participant having 
sustained a humeral shaft fracture that was treated with a humeral nail.  

2. The study will retrospectively assess the X-rays of the patient from admission as well as 
post operatively. The patient will then be called back for a routine follow-up visit, where the 
study will be discussed with the family and if they are willing to participate, an informed consent 
will be signed.  

3. Each appointment will take roughly 20 minutes of the patient’s time  

4. A hardcopy questionnaire will be completed by the examiner for all patients. Questions will 
attempt to seek information around the clinical function as well as social impact of the injury 
on the patient  

5. A physical examination of the shoulder (both operated and non-operated) will be performed   

6. Information attained will be converted into an excel spreadsheet and viewed relevant results 
added to the collective and compared to available literature.  
 
There are no risks associated with being included in the study.  
 
Benefits of being in the study: There is no direct benefit for the patient of being involved in the 
study. The longer-term objective is the possibility of using nails more frequently in our health 
care facilities to lessen the length of stay in hospital, less soft tissue injury and maintain normal 
function post operatively  
 
Any pertinent information on the study while involved in the project and after the results are 
available will be made available to the participant if requested.  
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Participation is voluntary, refusal to participate will involve no penalty and the participant may 
discontinue participation at any loss of benefits to which the Participant is otherwise entitled. 
There is no requirement to provide a reason for withdrawing and any data collected on such 
a person will in default be destroyed, unless the Participant specifically consents to its 
retention.  
 
Confidentiality: Personal information will be treated in the strictest confidence and will only 
be available to the Principal Investigator (PI) and his/her Supervisor. The only exceptions - 
and all of them are rare - would normally be:  
 
1. Personal information may be disclosed if required by law  

2. The Human Research Ethics Committees of the University may exceptionally require 
personal data to respond to a formal complaint, or for a compliance audit  

3. The South African Health Products Regulatory Authority (SAHPRA), which is the successor 
body to the South African Medicines Control Council (SAMCC), might conceivably require 
access to personal data, if conducting an investigation into a drug trial  
 
If results are published, this may, exceptionally, lead to cohort, or more rarely, individual 
identification. All data collected in the course of the study will be securely retained for two (2) 
years, if a scientific publication arises from the study and six (6) years, if there is no publication. 
Thereafter it will be destroyed accordingly.  
 
Contact details of researcher/s:  
Dr Mmangaliso Maseko, Principal Investigator, telephone no. 074 217 6710, or by e-mail at       
ymmaseko@gmail.com    
 
Dr I. Egbunike, Primary Supervisor, on telephone no. 076 896 7759, or by e-mail at 
iegbunike@yahoo.com  
 
Dr M. Jingo, Co-Supervisor, on telephone no. 011 717 2202, or by e-mail at 
Maxwell.Jingo@wits.ac.za  
 
Contact details of HREC administrator and chair – for reporting of complaints / 
problems.  
This study has been approved by the Human Research Ethics Committee (Medical) of the 
University of the Witwatersrand, Johannesburg (“Committee”). A principal function of this 
Committee is to safeguard the rights and dignity of all human subjects who agree to participate 
in a research project and the integrity of the research.  
 
If you have any concern over the way the study is being conducted, please contact the 
Chairperson of this Committee who is Professor Clement Penny, who may be contacted on 
telephone number 011 717 2301, or by e-mail on Clement.Penny@wits.ac.za 
 
 The telephone numbers for the Committee secretariat are 011 717 2700/1234 and the e-mail 
addresses are: 
 Zanele.Ndlovu@wits.ac.za 
 and  
Rhulani.Mukansi@wits.ac.za 
 
 Thank you for reading this Study Information Sheet. 
 
 

 

mailto:ymmaseko@gmail.com
mailto:iegbunike@yahoo.com
mailto:Maxwell.Jingo@wits.ac.za
mailto:Clement.Penny@wits.ac.za
mailto:Zanele.Ndlovu@wits.ac.za
mailto:Rhulani.Mukansi@wits.ac.za
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APPENDIX D: PATIENT CONSENT 

                                                                 

PARTICIPANT CONSENT SHEET  

 

The functional outcomes of intramedullary nails in humeral shaft fractures in two 

urban public health facilities in South Africa 

1. I have been given a Participant Information Sheet which explains the nature and 
processes involved in this study, which is attached hereto; 

2. I was given time to read it, or had it read to me, in the language I best understand; 
3. I was given time to ask any questions I wanted to and found any answers given to me 

to be reasonable and satisfactory; 
4. I believe I fully understand why the study is being conducted and what the intended 

outcomes will be; 
5. I understand that there will be no immediate benefit to me, should I agree to participate, 

nor will I receive any payment; conversely, participation will not cost me anything but 
my time; 

6. I understand that, even if I initially consent to take part in the study, I may subsequently 
withdraw at any time and would not be required to give any reasons; if that happened, 
any data collected about me for the purposes of the study would immediately be 
destroyed, unless I give consent for it to be retained 

7. I have been given a range of contact details, listed below. If I require further information 
or become concerned about any aspect of this study, I am free to speak to any of these 
contacts.  

Contact details: 

 Dr Mmangaliso Maseko, Principal Investigator, telephone no. 074 217 6710, or by e-mail 
at ymmaseko@gmail.com,  

Dr I. Egbunike, Primary Supervisor, on telephone no. 076 896 7759, or by e-mail at 

iegbunike@yahoo.com 

Dr M. Jingo, Co-Supervisor, on telephone no. 011 717 2202, or by e-mail at 

Maxwell.Jingo@wits.ac.za 

 

 

mailto:iegbunike@yahoo.com
mailto:Maxwell.Jingo@wits.ac.za
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Professor CB Penny, Chairperson of the Human Research Ethics Committee (Medical) at the 
University of Witwatersrand, on telephone no. 011 717 2301, or by e-mail at 
Clement.Penny@wits.ac.za.  
Ms. Z Ndlovu or Mr Rhulani Mkansi, Committee Secretariat, telephone nos.: 011 717 2700 or 
1234, or by e-mail at: Zanele.Ndlovu@wits.ac.za or Rhulani.Mkansi@wits.ac.za  
 

Name of Participant: ________________________________________ 

Date:          ________________________________________ 

Place:            ________________________________________  

Signature or mark/Telephonic consent     ________________________________________ 

 

Witnessed by: 

Name of Witness: ________________________________________ 

Signature:             ________________________________________ 

Date:       ________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Clement.Penny@wits.ac.za
mailto:Zanele.Ndlovu@wits.ac.za
mailto:Rhulani.Mkansi@wits.ac.za
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APPENDIX E: HREC ETHICS CERTIFICATE 
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APPENDIX F: HOSPITAL CEO PERMISSION LETTERS 

(CMJAH & CHBAH) 
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