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Abstract
Background: Hip fractures are common, and account for significant morbidity and mortality. While 
surgical intervention remains the gold standard, nonoperative treatment protocols are seldom 
analysed and may be of value in select settings. Objectives: We sought to review our conservatively 
treated pertrochanteric fractures and present a case series that outlined indications, treatment 
protocol and early outcomes. Materials and Methods: A retrospective review of medical records 
and radiographic imaging of all patients who presented with stable pertrochanteric fractures and 
were treated nonoperatively, from September 2017 to February 2021, at a Level 2 District Hospital 
in South Africa. Results: Of the 242 patients who were admitted with pertrochanteric fractures, 12 
(4.9%) fractures were radiographically classified as AO 31A1.2 (stable, minimally displaced) and 
eligible for active nonoperative management. Within 6 weeks of injury, 10 (84%) of the patients 
who received active nonoperative treatment achieved union. Two patients (16%) failed the treatment 
protocol and required surgery, with one failing during the hospital phase of the treatment protocol 
and the other on follow up. In the group of united fractures, the neck shaft angle was on average 
within 3 degrees of the contralateral hip with a range of 0 to 5 degrees. At follow-up, two (16%) 
patients had a measurable shortening of 5 mm at union. There was no medical morbidity associated 
with this protocol. Conclusions: In our case series, the active nonoperative management protocol, 
involving early mobilisation and serial radiographs, in select cases of stable pertrochanteric fractures 
yielded acceptable outcomes. This is of  relevance in low-middle income countries with limited 
surgical capacity.
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Introduction

Hip fractures are common, and account 
for significant morbidity and mortality 
amongst elderly patients. One-year 
mortality rate often exceeds 30% despite 
advances in care,[1-8] while more than 30% 
are unable to live independently one year 
after the injury.[9,10] As global populations 
experience a demographic shift, with rising 
life expectancies throughout the globe, 
conservative estimates have suggested that 
hip fracture incidence amongst elderly will 
increase threefold, exceeding 6.3 million 
cases by 2050.[11-13] Furthermore, a historical 
lack of data from African countries suggests 
the future incidence of hip fractures on the 
continent may be grossly underestimated.[14] 
The large corpus of  literature speaking 
to the morbidity and mortality associated 
with hip fractures, underscored by changing 

disease burdens, suggests that hip fractures 
pose an emergent public health issue.

Since its introduction, surgical intervention 
has emerged as the standard of care in hip 
fractures. Advances in operative techniques 
and perioperative care have lowered surgical 
risk and improved outcomes, providing pain 
relief  and improved mobility. Operative 
management for most hip fractures is 
recommended, with guidelines advocating 
for timeous surgery within 48 hours of the 
event.[15,16] This recommendation is informed 
by observational studies that suggest 
a shorter time to surgery is associated 
with reduced mortality and decreased 
postoperative complications.[15,16] Numerous 
studies have reported the improved outcomes 
associated with operative management,[17-20] 
which has seen the proportion of  those 
receiving nonoperative management 
decrease.[21] The anatomical classification 
of the fracture, coupled with patient-specific 
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considerations, typically inform the nature of treatment 
protocol and surgical procedure.

The ability to provide surgical intervention is determined by 
a healthcare system’s surgical capacity, a neglected concept 
that has garnered growing interest in global surgery. Dell 
and Kahn[22] found that South Africa had a functional 
theater density of 3.59 per 100 000 total population, which 
decreased to 1.95 operating theaters per 100 000 population 
when selecting for the public sector. When compared to 
the global average of 6.2 operating theaters per 100,000 
population,[22] it becomes evident that Sub-Saharan Africa 
has limited surgical capacity. Similarly, trauma-related 
injuries place a disproportionate burden on an already 
strained healthcare system and demand most of the surgical 
resources available.[23] In resource-limited centers, patients 
with hip fractures, especially pertrochanteric fractures, 
may wait longer than the recommended time for surgery 
due to limited access to theater. In such circumstances 
it becomes important to explore alternative treatment 
options for certain pertrochanteric fractures, especially 
if  these options would provide similar outcomes. The 
limited number of hospital beds, restricted theater access 
and the heavy load of trauma cases in our setting led us to 
develop a nonoperative treatment protocol for the stable 
and undisplaced pertrochanteric fractures.

Nonoperative management is typically reserved for patient’s 
whose health status precludes operative intervention. It 
consists of a prolonged period of skin traction and bed rest, 
resulting in high morbidity and mortality rate. Although 
data is limited, current estimates suggest that up to 33% 
of hip fractures are being managed nonoperatively.[24-31] 
Furthermore, a Scottish hip fracture audit suggests the 
absolute number of patients being managed nonoperatively 
is increasing, as we are faced with a greater burden of older, 
medically unfit patients.[32] Despite this, there are few recent 
studies in the English literature that describe nonoperative 
treatment protocols and analyse their outcomes. Where 
described, these studies comprise heterogenous cohorts both 
in terms of fracture type and patient characteristics.[33-35]

We sought to present a case series of our conservatively 
treated consequetive pertrochanteric fractures and report 
on our indications, treatment protocol and early outcomes.

Subjects and Methods

A retrospective review of  a prospectively collected 
database was performed. We reviewed medical records 
and radiographic imaging of all patients who presented 
with stable pertrochanteric fractures and were treated 
nonoperatively, from September 2017 to February 2021, 
at a Level 2 District Hospital.

All patients who sustained a stable pertrochanteric fractures 
(AO/OTA classification 31A1.2)[36] were offered an active 
nonoperative treatment protocol with the intention to offer 
surgical treatment in the event of treatment protocol failure. 

Treatment failure was defined as fracture displacement at 
any point during treatment.

Active nonoperative treatment protocol

Day 0

Admission day, diagnosis and classification of the fracture as 
AO 31A1.2 (stable, minimally displaced); clinical assessment to 
determine if the patient can follow instructions and will be able 
to mobilize safely with crutches. If the patient satisfies these 
criteria, they are offered active nonoperative management as 
an alternative option to surgical management.

Day 1

Mobilization with toe-touch weight bearing on crutches, 
under supervision of a physiotherapist.

Ability to perform above allows patients to progress to day 
2 protocol.

Day 2

Mobilization on stairs, under supervision of a physiotherapist.

Day 3

Repeat pelvis and affected hip orthogonal radiographs. If  
the fracture remains undisplaced on day 3 radiographs, the 
patient is discharged to mobilize with crutches.

Day 7

Patient follows up for repeat radiographs at 7 days post 
protocol initiation. If  at 7  days the fracture remains 
undisplaced on radiographs, the patient is reviewed again 
at 14 days post protocol initiation.

Day 14

Patient follows up for repeat radiographs at 14 days post 
protocol initiation. If  at 14  days, the fracture remains 
undisplaced on radiographs, the patient is only reviewed 
again at 6 weeks.

Week 6

Patient follows up for repeat radiographs at 6 weeks post 
protocol initiation.

Data for all eligible patients were entered in a Google 
Sheets database. All patients were anonymized using a 
numerical identifier. Each folder was examined for patient 
characteristics, which included age, sex, presenting symptoms 
and mechanism of injury, fracture classification, treatment 
complications and outcome. Outcomes measured included 
length of hospital stay, 90-day medical and Orthopaedic 
morbidity rate and profile and mortality rate, fracture union 
rate, malunion rate and severity thereof.

Each patient’s radiographs were reviewed and summarized. 
Continuous variables were summarized using mean and 
standard deviation if  normally distributed whilst median 
and interquartile range was computed for skewed data.
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Results

A total of 242 pertrochanteric fractures were admitted for 
management at our Level 2 institution between 1 September 
2017 and 28 February 2021. Of  the 242 patients who 
sustained pertrochanteric fractures, 12 (4,9%) fractures 
were radiographically classified as AO 31A1.2 (stable, 
minimally displaced) and eligible for the active nonoperative 
management [Figure 1]. This cohort comprised two females 
and ten males, with a median age of [51] years at diagnosis.

The average length of hospitalization was 4 days (range: 3 
to 6 days). The average length of follow up was 11 weeks 
(range: 8 to 12 weeks).

Within 6 weeks of injury, 10 (84%) of the patients who 
received active nonoperative treatment achieved union. Two 
patients (16%) failed the treatment protocol and required 
surgery, with one failing during the hospital phase of the 
treatment protocol and the other on follow up. In the group 
of united fractures, the neck shaft angle was on average 
within 3 degrees of the contralateral hip with a range of 0 
to 5 degrees [Table 1; Figure 2].

At follow-up, two (16%) patients had a measurable shortening 
of 5 mm at union. There was no medical morbidity associated 
with this treatment protocol. All patients had a mild painless 
limp on the affected side at 6 weeks.

Discussion

This is the first reported study evaluating the outcomes 
of  a nonoperative treatment protocol for patients with 
stable pertrochanteric fractures in a low-middle income 
country (LMIC). The case series shows that conservative 

242 PF

86 stable PF

74 stable PF underwent surgical 
intervention due to initial neck shaft 

angle alteration or contraindication to 
nonoperative management

12 stable, minimally displaced, 
selected for active nonoperative 

protocol 

156 unstable PF Surgical intervention

Figure 1: Total numbers of pertrochanteric fractures admitted during the 
study period and selection pattern for the active nonoperative treatment 
protocol versus surgical intervention. PF: pertrochanteric fractures

Table 1: Neck shaft angle of the affected hip
Neck shaft angle on the fracture side measured in degrees with electronic goniometer on the electronic images on day 0, day 3, day 7, 
day 14 and at 6 weeks post protocol initiation.
Patient Identifier D0 D3 D7 D14 6 weeks
1 138 138 138 138 138
2 135 135 135 132 132
3 127 127 125 122 122
4 130 105    
5 128 128 128 128 128
6 135 135 135 135 135
7 136 136 136 136 136
8 128 128 98   
9 132 129 129 129 129
10 127 127 127 127 127
11 130 130 130 130 130
12 135 135 135 135 135

Patients 4 and 8 failed conservative management and required surgical intervention.
Average change in neck shaft angle in conservatively treated patients was within 3 degrees of the contralateral hip (range of 0 to 5 degrees).

Figure 2: Pre (A) and post (B) treatment radiographs of a left stable and minimally displaced pertrochanteric fractures
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management of  select stable, minimally displaced 
pertrochanteric hip fractures, in our experience, is safe and 
results in a high union rate. Only 4% of all pertrochanteric 
fractures admitted into our hospital during the study period 
were eligible for the nonoperative treatment protocol. 
Although this is a smaller proportion, it is still significant 
in the setting where access to surgical care is limited.

Ten (84%) patients from this cohort achieved union with 
a neck shaft angle within 3 degrees (on average) of  the 
contralateral normal hip with no morbidity or mortality 
encountered in the first 90 days following the injury. These 
findings are consistent with findings in several more recent 
studies, which have described comparable outcomes in 
operative and nonoperatively managed patients with hip 
fractures when early mobilization was employed in the 
latter.[33-35] There are several earlier case series that document 
comparable outcomes between operative and nonoperative 
management of hip fractures. In a study of 106 patients 
with extracapsular hip fractures, Hornby et  al.[37] found 
no statistically significant difference in mortality, pain, 
or complications when comparing internal fixation with 
nonoperative treatment using traction. It is important to 
note however that our active nonoperative treatment does not 
involve prolonged hospitalisation and the use of skin traction.

Similarly, a prospective study found conservative 
management with early mobilisation yielded 86% union rates 
with a one year mortality rate of 16% in 170 patients with 
impacted femoral neck fractures.[38] More recently, Hossain 
et al.[33] concluded that nonoperative management with early 
rehabilitation does not result in a statistically significant 
difference in functional outcome or mortality when compared 
to patients treated surgically in a study of  41 patients. 
There are several other studies that reported acceptable 
results with nonoperative treatment of intertrochanteric 
femur fractures in elderly patients.[34,39-41] While these studies 
comprise heterogenous cohorts, both in terms of fracture 
type and patient characteristics, current evidence doesn’t 
differentiate in outcomes of different types of hip fractures. 
This supports the notion, that while operative fixation is 
still the standard of care, nonoperative management with 
early mobilisation may provide an alternative, efficacious 
treatment choice to a select patient cohort.

Our cohort differs from many of those described in these 
studies conducted in the developed world, in that our 
mean patient age is considerably lower and only stable and 
minimally displaced pertrochanteric fractures were eligible 
for the nonoperative treatment.

Owing to the importance of early mobilisation, it may be 
self-evident that those offered nonoperative treatment must 
be able to mobilise safely and are able to follow instructions. 
This excludes from this treatment protocol those with poor 
cognitive ability, such as those with dementia or intellectual 
disability, as well as those with an increased fall risk, such as 
those with residual neurological impairment following a stroke.

In our cohort, two patients failed the non-operative 
treatment. The first patient was a known epileptic, on 
treatment, who experienced a breakthrough seizure 
episode while still in hospital. Pelvis radiographs obtained 
after the seizure revealed fracture displacement. He was 
successfully treated with a dynamic hip screw. The second 
patient presented with secondary displacement of  his 
hip fracture at the day 7 follow up. He described a low-
energy minor fall at home, but this did not cause enough 
pain for him to seek immediate medical attention. Pelvis 
radiographs revealed fracture displacement and the patient 
was subsequently treated with closed reduction and a 
dynamic hip screw.

The success of nonoperative management in our case series, 
it seems, rests on the proviso that the fracture pattern was 
stable and minimally displaced, early mobilization was 
the treatment protocol of choice and patients were able 
to follow instructions. Our efforts represent the only study 
that presents a nonoperative management protocol in hip 
fractures in a low-middle income setting.

The limitations of our study included its retrospective nature, 
small sample size and lack of standardized hip scores for 
measurement of clinical outcomes. We were however able to 
show a high 6-week union rate with no morbidity associated 
with this treatment protocol. A  prospective descriptive 
cohort of  nonoperatively treated stable pertrochanteric 
fractures preferably across multiple centers is desirable for 
a validation of this treatment protocol.

Conclusion

In our case series, the active nonoperative management 
protocol, involving early mobilisation and serial radiographs, 
in select cases of stable pertrochanteric fractures yielded 
acceptable outcomes. Good clinical decision-making is 
of tantamount importance in the selection of candidates 
eligible for active nonoperative management. Patients 
with uncontrolled epilepsy and those unable to follow 
instructions should not be offered this treatment protocol. 
Our report also provides impetus for similar studies in 
resource-limited centers as a means of contributing to a 
greater body of literature.

Financial support and sponsorship

Not applicable.

Conflicts of interest

There are no conflicts of interest.

References
1.	 Brauer  CA, Coca-Perraillon  M, Cutler  DM, Rosen  AB. 

Incidence and mortality of hip fractures in the united states. 
Jama 2009;302:1573-9.

2.	 Mundi  S, Pindiprolu  B, Simunovic  N, Bhandari  M. Similar 
mortality rates in hip fracture patients over the past 31 years. 
Acta Orthop 2014;85:54-9.



Mercouris, et al.: Conservative management of pertrochanteric fractures

95Journal of the West African College of Surgeons  |  Volume 13  |  Issue 1  |  January-March 2023

3.	 Morin S, Lix LM, Azimaee M, Metge C, Caetano P, Leslie WD. 
Mortality rates after incident non-traumatic fractures in older 
men and women. Osteoporos Int 2011;22:2439-48.

4.	 Williams  N, Hardy  BM, Tarrant  S, Enninghorst  N, Attia  J, 
Oldmeadow C, et al. Changes in hip fracture incidence, mortality 
and length of stay over the last decade in an australian major 
trauma centre. Arch Osteoporos 2013;8:150.

5.	 Chia PH, Gualano L, Seevanayagam S, Weinberg L. Outcomes 
following fractured neck of femurin an australian metropolitan 
teaching hospital. Bone Joint Res 2013;2:162-8.

6.	 Beals RK. Survival following hip fracture. Long follow-up of 
607 patients. J Chronic Dis 1972;25:235-44.

7.	 Database NHF. National Hip Fracture Database National 
Report 2013. London: Royal College of Physicians; 2013.

8.	 Wood DJ, Ions GK, Quinby JM, Gale DW, Stevens J. Factors 
which influence mortality after subcapital hip fracture. J Bone 
Joint Surg Br 1992;74:199-202.

9.	 Morin  S, Lix  LM, Azimaee  M, Metge  C, Majumdar  SR, 
Leslie WD. Institutionalization following incident non-traumatic 
fractures in community-dwelling men and women. Osteoporos 
Int 2012;23:2381-6.

10.	 Dyer  SM, Crotty  M, Fairhall  N, Magaziner  J, Beaupre  LA, 
Cameron ID, et al.; Fragility Fracture Network (FFN) Rehabilitation 
Research Special Interest Group. A critical review of the long-term 
disability outcomes following hip fracture. Bmc Geriatr 2016;16:158.

11.	 Chrischilles EA, Butler CD, Davis CS, Wallace RB. A model of 
lifetime osteoporosis impact. Arch Intern Med 1991;151:2026-32.

12.	 Johnell O, Gullberg B, Allander E, Kanis JA; MEDOS Study 
Group. The apparent incidence of hip fracture in europe: A study 
of national register sources. Osteoporos Int 1992;2:298-302.

13.	 Cummings SR, Kelsey JL, Nevitt MC, O’Dowd KJ. Epidemiology 
of  osteoporosis and osteoporotic fractures. Epidemiol Rev 
1985;7:178-208.

14.	 Grundill ML, Burger MC. The incidence of fragility hip fractures 
in a subpopulation of south africa. S Afr Med J 2021;111:896-902.

15.	 Roberts  KC, Brox  WT. AAOS clinical practice guideline: 
Management of hip fractures in the elderly.  J Am Acad Orthop 
Surg 2015;23:138-40. Published correction in J Am Acad Orthop 
Surg 2015;23:266.

16.	 National Clinical Guideline Centre (UK). The Management of 
Hip Fracture in Adults. London: Royal College of Physicians 
(UK); 2011.

17.	 Moroz PJ, Spiegel DA. The World Health Organization’s action 
plan on the road traffic injury pandemic: Is there any action for 
orthopaedic trauma surgeons? J Orthop Trauma 2014;28:S11S-14

18.	 Murray  CJ, Lopez  AD. Global Burden of  Disease: A 
Comprehensive Assessment of Mortality and Disability from 
Diseases, Injuries and Risk Factors in 1990 and Projected to 
2020. Global Burden of Disease and Injury Series (volume I). 
The Harvard School of Public Health; 1996.

19.	 Brouillette MA, Kaiser SP, Konadu P, Kumah-Ametepey RA, 
Aidoo AJ, Coughlin RC. Orthopedic surgery in the developing 
world: Workforce and operative volumes in ghana compared to 
those in the united states. World J Surg 2014;38:849-57.

20.	 Office for National Statistics. Deaths Registered in England and 
Wales. 2010. Available from: http//www.ons.gov.uk/ons/rel/vsob1/
mortalitys tatisticsdeaths registered in englanda nd wals series 
dr /2011/stb deaths registered in england and walesi n 2011 by 
cause.html. [Last accessed on 8 Jun 2022].

21.	 Bradshaw  D, Pillay  Van  Wyk  V, Laubscher  R, Nojilana  B, 
Groenewald P, Nannan N, et al. Cause of death statistics for 
South Africa: Challenges and possibilities for improvement. 

Cape Town, SA: Medical Research Council; 2012. Available 
from: http//www.mrc.ac.za/bod/cause_death_statsSA.pdf. [Last 
accessed on 16 Jun 2022].

22.	 Dell AJ, Kahn D. Surgical resources in south africa: A review of the 
number of functional operating theatres. S Afr J Surg 2018;56:2-8.

23.	 Paruk F, Matthews G, Gregson CL, Cassim B. Hip fractures in 
south africa: Mortality outcomes over 12 months post-fracture. 
Arch Osteoporos 2020;15:76.

24.	 Cram P, Yan L, Bohm E, Kuzyk P, Lix LM, Morin SN, et al. 
Trends in operative and nonoperative hip fracture management 
1990-2014: A longitudinal analysis of manitoba administrative 
data. J Am Geriatr Soc 2017;65:27-34.

25.	 Johansen A, Golding D, Brent L, Close J, Gjertsen JE, Holt G, 
et al. Using national hip fracture registries and audit databases 
to develop an international perspective. Injury 2017;48:2174-9.

26.	 Neuman MD, Fleisher LA, Even-Shoshan O, Mi L, Silber JH. 
Nonoperative care for hip fracture in the elderly: The influence 
of race, income, and comorbidities. Med Care 2010;48:314-20.

27.	 National Hip Fracture Database annual report 2018. 2018. Available 
from: https://www.nhfd.co.uk/files/2018ReportFiles/NHFD- 
2018-Annual- Report-v101.pdf. [Last accessed on 1 Jul 2022].

28.	 Jain R, Basinski A, Kreder HJ. Nonoperative treatment of hip 
fractures. Int Orthop 2003;27:11-7.

29.	 Lim WX, Kwek EBK. Outcomes of an accelerated non- surgical 
management protocol for hip fractures in the elderly. J Orthop 
Surg 2018;26:1-6.

30.	 Amrayev S, AbuJazar U, Stucinskas J, Smailys A, Tarasevicius S. 
Outcomes and mortality after hip fractures treated in Kazakhstan. 
Hip Int J Clin Exp Res Hip Pathol Ther 2017;28:205-9. 

31.	 Miller BJ, Lu X, Cram P. The trends in treatment of femoral 
neck fractures in the medicare population from 1991 to 2008. J 
Bone Joint Surg Am 2013;95:e132.

32.	 The Royal College of Surgeons. England Emergency Surgery: 
Standards for Unscheduled Care. 2011. Available from: http//
www.rcseng.ac.uk/publications/docs/emergencysurgerystandards 
for unscheduled care. [Last accessed on 22 Jun 2022].

33.	 Hossain M, Neelapala V, Andrew JG. Results of non-operative 
treatment following hip fracture compared to surgical 
intervention. Injury 2009;40:418-21.

34.	 Mascoe  JE, Herickhoff  PK. Conservative treatment of  a 
nondisplaced intertrochanteric femur fracture: A  case report 
and review of the literature. Iowa Orthop J 2021;41:91-4.

35.	 Gregory JJ, Kostakopoulou K, Cool WP, Ford DJ. One-year outcome 
for elderly patients with displaced intracapsular fractures of the 
femoral neck managed non-operatively. Injury 2010;41:1273-6.

36.	 Meinberg  EG, Agel  J, Roberts  CS, Karam  MD, Kellam  JF. 
Fracture and dislocation classification compendium-2018. J 
Orthop Trauma 2018;32 Suppl 1:S1-S170.

37.	 Hornby R, Evans JG, Vardon V. Operative or conservative treatment 
for trochanteric fractures of the femur. A ran- domised epidemiological 
trial in elderly patients. J Bone Joint Surg [Br] 1989;71:619-23.

38.	 Raaymakers  EL, Marti  RK. Non-operative treatment of 
impacted femoral neck fractures. A  prospective study of 170 
cases. J Bone Joint Surg Br 1991;73:950-4.

39.	 Bong SC, Lau HK, Leong JC, Fang D, Lau MT. The treatment 
of unstable intertrochanteric fractures of the hip: A prospective 
trial of 150 cases. Injury 1981;13:139-46.

40.	 Horn JS, Wang YC. The mechanism, traumatic anatomy, and 
non-operative treatment of  intertrochanteric fracture of  the 
femur. Br J Surg 1964;51:574-80.

41.	 Newell CE. The treatment of trochanteric fractures. Am J Surg 
1947;73:162-74.


