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The Role of Frailty Scores to Predict
the Outcomes in Non Operative Treatment
of Valgus Impacted Neck of Femur Fractures

Mohammed Ali**, Chryssa Neo?, Aysha Rajeev? Sharad Bhatnagar!

ABSTRACT

Objectives: The management of valgus-impacted neck of femur fracture is controversial between operative and conservative treatments.
This study aimed to investigate the usefulness of the Clinical frailty Score for predicting the prognosis of patients who underwent non-
operative treatment for the valgus-impacted neck of femur fracture (NOF).

Methods: A single-centred retrospective review of patients admitted with valgus impacted NOF. Data were collected from patients’ records,
including demographics, Clinical Frailty Score (CFS), Nottingham Hip Fracture Score (NHFS) and Abbreviated Mental Test Score (AMTS).
Patients were followed up to 24 months postoperatively.

Results: Fifty-eight patients who were treated non-operatively with a mean follow-up of 2.6 years met our inclusion criteria. Twenty-nine
patients failed the non-operative treatment and required replacement surgeries, while 29 had successful outcomes (50%). There were

no differences between the two groups’ mean age and gender distributions (P 0.527 and 0.139, respectively). The successful group had
significantly higher CFS (P 0.013), worse AMTS and higher mortality risk based on the NHFS (P 0.006 and P < 0.001, respectively).
Conclusion: This study demonstrates that CFS, AMTS and NHFS can be used as predictors when considering non-operative treatment for
the valgus-impacted neck of femur fracture. Patients who are frail, demented and high risk based on the NHFS have higher success rates
with non-operative treatment.
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INTRODUCTION

The neck of femur (NOF) fracture is one of the most com-
mon and devastating injuries encountered by orthopaedic
surgeons. The impacted Neck of Femur (NOF) fractures
are defined as fractures with close apposition of fragments
and various degrees of angulations, according to basic ra-
diographs (1). Because the fracture is commonly impacted
laterally and the femoral head trabeculae are tilted in the
valgus position, most cases include the femoral head being
in this position (1). Impacted fractures represent roughly
15-25% of total NOF fractures (2) and these include Garden
1and 2 fractures (3, 4), which are classified to be naturally
stable (5) according to Beimers et al. (6), who categorised
NOF fractures as stable or unstable.

The best course of treatment for impacted NOF frac-
tures is still up for debate, and the research in this field is
generally lacking. While some surgeons advocate primary
surgical stabilisation, others have found positive outcomes
with conservative therapy (7-15). According to reports, the
non-operative approach has a success rate of about 85%;
however, no published data discusses non-operative treat-
ment indications (10).

Recently, researchers and clinicians have focused on
frailty, which is frequently defined as a multifaceted con-
dition in elderly patients, and it has come to be recognised
as a determinant in surgical and geriatric outcomes (16).
Frailty or ill health may contribute to the explanation of
why some elderly individuals recover less than anticipated
(17). 1t is typically caused by a decreased physiological abil-
ity to react to stimuli like trauma or infection (18). It means

Clinical Frailty Scale*

1 Very Fit — People who are robust, active, energetic
and motivated. These peaple commaonly exercise
regularly. They are among the fittest for their age.

2 Well — People who have no active disease
symptoms but are less fit than category 1. Often, they

3 Managing Well — People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

4 Vulnerable — While not dependent on others for
daily help, often symptoms limit activities. A commaon
complaint is being “slowed up”, and/or being tired
during the day.

5 Mildly Frail — These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica-
tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

- gy P =i

6 Moderately Frail = People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

Fig. 1 Table shows the clinical frailty scores.

exercise or are very active occasionally, e.g. seasonally.
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that biological and chronological ages may vary signifi-
cantly and might be regarded as a loss of physiologic resil-
ience or reserve. Most physicians believe that being weak
puts patients in danger, and numerous studies have shown
that frailty increases the risk of repeated falls, trips to the
emergency room, hospitalisation, higher mortality and in-
stitutionalisation in the general geriatric population (19).

Several clinical methods have been scientifically ver-
ified to determine a person’s frailty. The Clinical Frailty
Scale (CFS), which assesses particular areas like comor-
bidity, function, and cognition to provide a frailty score
ranging from 1 (extremely fit) to 9 (terminally ill), is the
frailty score that we utilise in our study (20). In gener-
al, all prediction issues cannot be resolved by the frailty
models now offered by researchers. They do play a sig-
nificant part in enhancing the quality of patient care by
weighing the risks and advantages of various treatment
alternatives. Patient recruitment for clinical trials is still
an issue to improve outcome prediction. Due to a lack of
patient participation, several trials have been prolonged
or prematurely discontinued (21-23).

This retrospective cohort study sought to determine
the utility of the CFS for predicting the prognosis of pa-
tients who underwent non-operative treatment for the
valgus impacted neck of femur fracture at our tertiary
referral centre, given the prevalence of frailty in patients
who sustained proximal femur fractures. We predicted
that higher clinical frailty ratings would be linked to high-
er non-operative therapy failure rates.

This study’s primary goal was to assess how the non-op-

erative treatment for impacted NOF fractures performed
8 Very Severely Frail - Completely dependent,

approaching the end of life. Typically, they could

| not recover even from a minor illness.

Scoring frailty in people with dementia

7 Severely Frail — Completely dependent for
personal care, from whatever cause (physical or
cognitive). Even so, they seem stable and not at
high risk of dying (within ~ & months).

9 Terminally lll - Approaching the end of life. This
category applies to people with a life expectancy
<b months, who are not otherwise evidently frail.

The degree of frailty corresponds to the degree of dementia.
Common symptoms in mild dementia include forgetting the
details of a recent event, though still remembering the event itself,
repeating the same question/story and social withdrawal.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.
* 1. Canadian Study on Health & Aging, Revised 2008.

2_K. Rockwood et al. A global clinical measure of fitness and
frailty in elderly people. CMA) 2005;173:489-495,
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in connection to frailty score. Evaluation of the impact of
age, gender, AMTS, and NHFS on the success of non-oper-
ative treatment was the secondary goal.

METHODS

This is a retrospective analysis of prospectively collected
data hence ethical approval was not required. The study
was carried out in a tertiary centre in the United King-
dom. Patients were initially identified using the Hip Frac-
ture Database between 2016 and 2020. Data were collect-
ed from patients’ notes, clinical letters and radiological
images. We included adult patients with traumatic val-
gus impacted NOF fractures who were diagnosed based
on x-rays or CT scans and treated non-operatively at the
first instance. Garden 1 and 2 NOF fractures are regard-
ed as impacted fractures that were considered inherently
stable. We followed up patients up to a minimum of nine
months post injury. The United States Food and Drug Ad-
ministration (USFDA) defines a non-union as a fracture
at least nine months old and has not shown any signs of
healing for three consecutive months. Patients who had
no documented follow-up to confirm the success or fail-
ure of their treatment were excluded. We collected pa-
tients’ demographic data, AMTS, NHFS and frailty scores.
The orthogeriatric team in our department has adopted
the Clinical Frailty Scale (CFS) as a rapid bedside frailty
screening tool. Based on this scale, patients are classified
as very mild, mild, moderate, severe, very severe frailty
and terminally ill (Figure 1).

The Abbreviated Mental Test Score (AMTS), which as-
sesses the patient’s memory (24), and the Nottingham Hip
Fracture Score (NHFS), which estimates the mortality rate
(25), were also reported. According to the AMTS, patients
who scored more than six were classified as coherent and
six or less were classified as demented. NHFS was used to
estimate mortality rates and based on this; patients were
classified as low (NHFS < 4) or high risk (NHFS > 4). The
Nottingham Hip Fracture Score (NHFS) is a scoring sys-
tem that predicts 30-day mortality for patients after hip
fracture.7 It is made up of seven indices. Pendent predic-
tors of 30-day postoperative mortality that have been in-
corporated into a risk score: age (66-85 and >86 years);
sex (male); number of co-morbidities (=2), admission mi-
ni-mental test score (<6 out of 10), admission haemoglobin
concentration (<10 g d121), living in an institution; and the
presence of malignant disease.

Patients who had fracture displacement, developed
non-union or avascular necrosis were considered as
failed treatment. While those who healed radiologically
and progressed with mobility were considered as suc-
cessful. We compared those who failed the non-operative
treatment with the successful ones to see if any variable
affected their outcome. Between-group comparisons of
categorical variables were analysed using the Chi-square
test for independence. The level of statistical significance
was set at a p-value of <0.05. Statistical analysis was per-
formed using SPSS for Windows version 27.0 (IBM Corp.,
Armonk, New York) and GraphPad Prism 9 software ver-
sion 9.4.1
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RESULTS

We reviewed all patients admitted between 2016 and
2020 with valgus impacted neck of femur fractures and
treated non-operatively at first instance. 92 patients
were treated non operatively of whom 29 passed away
within the first nine months post injury. We excluded
those 29 patients, and 5 patients had no documented fol-
low-up. Fifty-eight patients met our inclusion criteria.
Twenty-nine of them had successful outcomes follow-
ing non-operative treatment and equally twenty-nine
failed and required an operative intervention such as
a total hip replacement or a hemiarthroplasty. The mean
age of the successful group was 81.75 years (SD 9.1) in-
cluding 10 males and 19 females. The failed group had
5 males and 24 females and the mean age was 80.17 years
(SD 9.5). there were no statistically significant differ-
ences between the two groups’ demographics (Table 1).
In the successful group, the mean Frailty score was 5.17
(SD 1.57) which is statistically higher than the failed
group (Table 2). In addition, the AMTS and the NHFS
scores were significantly worse in the successful group
(Table 2). According to the CFS we classified patients as
frail if they score 6 or more (moderate frailty to terminal-
ly ill patients). The number of frail patients was signifi-
cantly higher in the successful group (P 0.024) (Table 3).
According to the AMTS we classified those patients as co-
herent if they scored 7 or more and demented if scored
less than 7. There were significantly more demented pa-
tients in the successful group (0.008). The NHFS which
estimates patients’ mortality risk, was used to subgroup
patients to high and low mortality risk. Those patients in
the successful group had significantly higher mortality
risk than the failed ones (Table 3).

Tab. 1 Compares gender and age between the two groups.

Groups Male Female Age >85  85o0rless
Successful 19 10 9 20
Failed 24 5 9 20
Chi-Square 0.230 1.000

Tab. 2 Compares the means of the tested variables.
Groups Age Gender = Frailty = AMTS = NHFS
Successful 81.75 |10 Male 5.17 5.68 5.62
SD9.09 |19 Female | SD1.57 | SD3.11 | SD1.18
Failed 80.17 | 5Male 4.17 7.86 431
SD9.5 |24 Female | SD1.31 | SD2.51 | SD1.53
P value 0.527 0.139 0.013 0.006 <0.001

Tab. 3 Compares surgical risk, mental state and frailty between
the two groups.
Mental state

Surgical risk Frailty

Groups low risk | high risk | demented | coherent | non frail | frail
Successful 7 22 21 8 15 14
Failed 15 14 10 19 24 5
Chi-Square 0.057 0.008 0.024
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The successful group had more frail patients compared
to the failed group on the other hand those who failed we
remarkably less frail (P 0.024). Furthermore, the failed
group contained more coherent patients with lower mor-
tality risk (Figure 2).
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Fig. 2 Plot shows patients’ distribution in the measured variables.

DISCUSSION

This paper discusses utilising the CFS, AMTS and NHFS
in predicting the outcomes of non-operative treatment
of the valgus impacted neck of femur fractures. Patients
who were frail, demented and with high surgical mortali-
ty risk had satisfactory outcomes following non-operative
treatment. On the other hand, treatment failure was more
noticed in those who are not frail, coherent and have low
surgical risk. To our knowledge, this is the first study in
the literature to discuss using CFS, AMTS and NHFS as
predictors.

Frail patients who suffer hip fractures can be challeng-
ing to manage, necessitating a multidisciplinary approach
to patient care. These patients frequently have many med-
ical comorbidities and represent a substantial health bur-
den, which is expected to rise as the population ages and
becomes more comorbid (18). Frailty as an independent
risk factor for mortality, morbidity, extended length of
stay, and readmission rate is not a novel finding; however,
with the application of the CFS, all members of the multi-
disciplinary team, including the surgeon, may now easily
apply frailty to hip fractures (26).

In addition, the CFS is a helpful tool for determining
the best course of action (i.e. relatively quicker opera-
tions with shorter anaesthetic time or hemiarthroplasty
over total hip arthroplasty in frail patients). Its usage in
the orthopaedics and orthogeriatric treatment models is
supported by its simplicity of application and prognostic
advice. The CFS reduces age-related bias in surgical man-
agement decision-making by identifying independent,
non-frail older patients.

The published literature shows controversy on how
to treat Impacted Femoral Neck Fractures, and the most
effective way to treat an impacted fracture is still up for
dispute. While primary surgery is advised by some re-
searchers, such as internal fixation and arthroplasty, oth-
ers report positive outcomes from conservative measures
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(1-15). Raaymakers et al. (27) successfully treated 170
affected femoral neck fractures with early mobilisation
and weight-bearing in their prospective trial. At one
year, mortality overall was 16%. One hundred forty-three
fractures (86%) in the 167 patients were monitored until
fracture healing or secondary instability. Only individu-
als over 70 and younger patients with a limited life expec-
tancy experienced instability. Age (above 70 years) and
poor general health (determined by stepwise logistic re-
gression analysis) were risk factors. Although the findings
of this study support the non-operative treatment, their
identified risk factors are in contrast to ours. The recent
advances in bedside care and community nursing have
hugely impacted the outcomes of managing the elderly
population with limited mobility, including those with
lower limb fractures. Measures like chest physiotherapy,
venous thrombo-embolism prophylactic treatment and
bedsores management have generally improved the man-
agement outcomes (28-30). These can be considered con-
tributing factors that might explain why our successful
cohort differs.

Conservative treatment proponents point out that be-
cause most patients would heal without internal fixation
when adequately supervised, the risks associated with
the operation are not justified in preventing displacement
in a tiny fraction of cases (12). Others support using hip
arthroplasty to treat elderly patients with non-displaced
or impacted NOF fractures to promote early mobility, re-
covery and lower mortality (13-15, 31). Hemiarthroplasty
is thus advised for patients above the age of 75. However,
many elderly individuals are not candidates for surgery
due to a combination of high-risk comorbidities, and some
patients may even decline the procedure. The postopera-
tive death rate is significant in people over 65 having neck
of femur surgery (32).

A systematic review by Xu et al. (33) included 29 stud-
ies comprising 5071 individuals with undisplaced fem-
oral neck fractures. One thousand one hundred twenty
patients were treated nonoperatively, while 3951 were
treated surgically. In the former and latter groups, the
union rates were, respectively, 68.8% (642/933) and 92.6%
(635/686) (p 0.001). Avascular necrosis occurred at an in-
cidence of 10.3% (39/380) in the group receiving conserv-
ative care against 7.7% (159/2074) in the group receiving
surgical care (p = 0.09). The authors concluded that sur-
gery had a greater union rate and a propensity toward less
avascular necrosis.

To our knowledge, no study has considered frailty
a predictor of non-operative treatment of valgus impact-
ed neck of femur fracture. Our study has demonstrated
the potential prognostic value of the CFS grading tool as
a risk stratification index before surgical management of
impacted valgus neck of femur fractures. This study has
found a significant relationship between the degree of
frailty (as defined by the CFS) and the success of non-oper-
ative treatment. Furthermore, our study highlighted that
patients with dementia and high mortality based on the
NHFS are more likely to do well with non-operative treat-
ment. Although there is an association between frailty
and dementia but not all demented patients are frail, and
not all frail patients have dementia. Based on this study,
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predicting poor outcomes after conservative treatment
helps inform the treatment decision and communication
with patients and their carers.

The limitation of this study includes its retrospective
nature, although the data were collected prospectively.
Add to that the small number of patients and being a sin-
gle-centred study.

CONCLUSION

Our study demonstrates that CFS, AMTS and NHFS better
predict failure of non-operative treatment of valgus im-
pacted neck of femur fracture. Patients who are frail, de-
mented and have high mortality based on the NHFS have
higher success rates with non-operative treatment. Func-
tional treatment of frail patients with impacted femoral
neck fractures seems, therefore, to be justified. Further
research in this area is required.
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