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A B S T R A C T

Background: Fracture neck of the femur is a significant cause of morbidity and mortality in the elderly and
surgical interventions are the preferred treatment. The COVID-19 pandemic caused a reduction in operative
cases and emphasized non-operative management. We studied the impact of the COVID-19 pandemic on
post-operative 90 days mortality of hip fracture in the elderly Indian population.
Materials and Methods: We, retro-prospectively compared data from our hospital over a two-year time
frame on a large group. The first confirmed case in Maharashtra was reported on 9th March 2020 in Pune.
The cases reported until one year from this date were termed ‘Covid period’ and cases one year before this
date were termed ‘Pre-covid period’. After applying exclusion criteria to 638 patients from 2 years of data,
379 patients(208 in Pre-covid and 171 in Covid period) were included and analyzed for mortality rate and
secondary outcomes.
Results: The pandemic caused a statistically significant increase in postoperative 90 days mortality in the
elderly by 75.7% compared to pre-covid mortality. The decrease in incidence of operated fracture neck
femur was non-significant during Covid compared to incidence in pre-covid. Pneumonia caused six times
more mortality during Covid period.
Conclusions: The COVID-19 pandemic caused a statistically significant increase in postoperative
mortality. Pneumonia was the significant cause of death in Covid period and should be diagnosed and
treated early. A specific subset of the consent process is a must in elderly neck femur fracture undergoing
surgery and shared guidelines of this study will help in the decision-making process of future covid
pandemic situations.
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1. Introduction

COVID-19 was declared a pandemic by WHO on 11 March
2020.1 The first confirmed case in India was detected on
27 January 2020.2 The first confirmed case in Maharashtra,
India was reported in Pune on 9th March 2020.3 COVID-
19 can cause clinical scenarios ranging from asymptomatic
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patients to flu-like symptoms to severe immunosuppression
causing respiratory failure, interstitial pneumonia, and even
death.4,5 The COVID-19 pandemic transformed orthopedic
services with the cessation of elective operations and a
reduction in orthopedic trauma cases.6,7 The specific impact
on hip fracture patients by a pandemic is not clear, however
as hip fracture patients are typically older, it appears
that such patients continue to present at a similar rate to
orthopedic trauma services due to falls and osteoporosis.8,9
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Hip fracture is a significant cause of morbidity and mortality
in the above 65 years and older age group.10 Surgical
interventions like internal fixation or hip replacement are
associated with better outcomes in patients with a femoral
neck fracture.11

The rise in the average age of fracture presentation is
associated with persistently high mortality and morbidity.12

There are also certain complications if these fractures are
left untreated like prolonged immobilization, bedsores, and
chest infection. Importantly, COVID-19 mortality rates are
also higher in people with comorbidities and old age.13 So
compared to the normal population, hip fracture patients
are at higher risk of poor outcomes if left untreated.
However, The British orthopedic association (BOA) had
recommended that during the coronavirus pandemic, there
should be an increased emphasis on managing patients with
non-operative strategies.14 Some authors also advocated
the option of non-operative management for hip fracture
patients during COVID-19.15

In early Covid times, theoretical risk to life due to
perioperative Covid infection created a constant dilemma
for orthopedic surgeons regarding the outcome of operative
procedures on patients’s lives. Also in the Indian
subcontinent, very few studies were conducted that showed
statistically significant parameters of impact of operative
procedure during covid period. We, therefore, aimed to look
at the impact of the COVID-19 pandemic on neck or femur
fracture patients to assess whether postoperatively mortality
increased in the elderly age group of the Indian population.

2. Materials and Methods

In this retro-prospective observational study, “we compared
the mortality of operated elderly patients of fracture neck
femur(both extra and intracapsular) in our hospital, Pune for
one year in Pre-covid period and one year during the Covid
period”. Our study compared Covid and Pre-covid period
irrespective of laboratory-tested Covid-positive or negative
patients since guidelines to do Covid tests kept changing
during Covid period, whether to test on a particular patient
or patient presenting with particular symptoms, we did not
do a Covid test for every patient undergoing surgery right
from the start of the pandemic.

We enrolled elderly people more than 65 years in our
study, as it’s a significant cause of morbidity and mortality
in the above 65 years and older age group.10 We included
both intracapsular and extracapsular neck femur fractures
and excluded subtrochanteric fractures, as they have
different sets of management and rehabilitation because
of the unique anatomical and biomechanical features
of the subtrochanteric region and reduction difficulties
associated with the strong deforming forces acting on
the proximal femur.16 We also excluded those that were
managed conservatively, pathological fractures due to bony
metastasis, and polytrauma patients.

2.1. Sample size

An earlier investigation by Pietro Maniscalco et al (2020)
reported 14% mortality during the Covid period versus
4% mortality Pre-covid period among NOF patients.17

Thus assuming that mortality during the Covid period is
higher than that Pre-covid period, with one-tailed α of 0.05
(confidence interval of 95%) & 90% power, the minimum
sample size required in a ratio of 1:1 for the Pre-covid period
during the Covid period, would be minimum 167 NOF cases
in both Pre-covid period and Covid period 638 patients with
neck femur fractures were admitted during 2 years. The first
confirmed case in Maharashtra was reported on 9th March
2020. The cases reported up to one year from this date (i.e
9th March 2020-8th March 2021)were included and termed
as Covid period and cases reported one year before this
date(i.e 9th March 2019-8th March 2020) were included and
termed as Pre-covid period.

We applied the above-mentioned exclusion criteria, and
the remaining 384 patients (210 patients of pre-covid and
174 patients of Covid period) who were operated on for the
fracture neck of the femur one year before and during the
Covid period were analyzed. We could not communicate
with 2 patients in pre-covid group and 3 patients in the
Covid group. We termed them "lost to follow up" and these
patients were excluded. A total of 208 patients of pre-covid
and 171 patients of the Covid group were included in our
study. We compared mortality at 90 days, trauma admission
interval, admission to surgery interval, the total interval
from trauma to surgery, postoperative stay, an implant
used, any postoperative complication, surgery to mortality
interval, and cause of mortality during covid and pre-covid
period. We also studied the relation of mortality with each
above-mentioned parameter to see whether they contributed
to increased/ decreased mortality during Covid period.

The data was collected from hospital records for all
patients who were already operated on in the past. Records
were scrutinized for mortality within 90 days of surgery in
the hospital either at the same admission or in subsequent
admission. Also, from the records, we retrieved the date
of trauma, date of admission, date of surgery, trauma
admission interval, admission to surgery interval, the total
interval from trauma to surgery, postoperative stay, any
postoperative complication, surgery to mortality interval,
and cause of mortality either at the same admission or
in subsequent admission within 90 days from the date
of surgery on follow-up were and entered on patients
history sheets. For newly operated patients, we took the
data during their admission. We followed up by telephonic
correspondence and gathered the information of the past
patients whose mortality could not be assessed from hospital
data and for follow-up of newly operated patients.
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3. Observation and Results

Descriptive statistics were used to describe the data. Mean
and standard deviation was used to describe the numerical
data. Frequency and percentage were used to describe
categorical data. The Chi-square and Fisher’s exact test
were used to find an association. A simple bar and multiple
bars were used for categorical variables. All analysis was
done using SPSS version 25. A P-value less than 0.05 is
considered significant.

There was a significant difference in Mortality within 90
days of surgery between Pre-covid period and Covid period
who were operated for the fracture neck of the femur and
was found higher in Covid period statistically.

Figure 1: Cause of mortality distribution

Figure 2: Main causes of mortality percentage

The most common cause of death in Covid period was
cardio respiratory arrest (38%) followed by pneumonia
(Covid pneumonia +aspiration pneumonia + bacterial
pneumonia) which was 35% of total deaths in Covid period.
In the Pre-covid group cardio respiratory arrest (35%) was
the most common cause followed by acute decompensated
heart failure (17%). Thus, pneumonia was predominantly
seen as a cause of mortality only in Covid period.

Figure 3: Mortality interval distribution

There was no significant difference in Mortality interval
distribution between Pre-covid period and Covid period
using Fisher’s exact test. The maximum death occurred
within 30 days of surgery in both groups (14 in Pre-covid
and 17 in the Covid period).

4. Discussion

Our study found increased postoperative mortality at 90
days in covid period, which was 75.7% more compared
to Pre-covid mortality. It was 18 out of the total 208
patients (8.65%) in the Pre-covid period and 26 out of
the total 171 patients (15.2%) in the Covid period. The
results were comparable to a study by Maniscalco P. et
al, the only published study on comparative mortality in
the Covid period irrespective of laboratory tested Covid
positive or negative. The study observed 14% deaths during
Covid and 3.5% during a similar Pre-covid period.17 Most
of the Literature showed consistently higher short-term
mortality during Covid spread.18–23 Our data from a larger
patient population confirms this observation. According
to, the British orthopedic association’s guidelines, the
risk to patients by attending hospitals and subsequently
contracting COVID-19 was high, which led to the UK
guidance advocating non-operative management24 however,
Catellani F. et al.25 despite showing higher mortality
concluded that though elderly patients with Covid with
comorbidities and a proximal femoral fracture with the life-
threatening condition are at high risk for orthopedic surgery,
delayed surgical treatment may negatively affect the clinical
course by prolonging pain and bed rest, increasing use
of medication, and necessitating intensive care. We found
a decreased incidence of operated fracture neck femur in
Covid period which was 45.1% compared to 54.9% in
pre-covid period. This decrease is 7.8% compared to the
Pre-covid period. Similar results are shown in a study
by Maniscalco P. et al., which had a 28.4% reduction
in proximal femur fracture surgery during the Covid
spread.17 Though the decrease in incidence was statistically
non-significant during the Covid period, mortality was
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Table 1: Mortality distribution (at 90 days)

Total P valueOutcome Covid Percentage PreCovid Percentage
Death 26 15.20 18 8.65 44

0.048Live 145 84.80 190 91.35 335
Total 171 100 208 100 379

significantly higher.
The most common cause of death was cardiorespiratory

arrest in both periods. A similar result was seen in the
study by Maniscalco P. et al in operated neck femur
fracture of Covid period.17 Cardiac arrest is more likely
to be an outcome rather than a cause in general for
deaths. In our study, the most common cause of death
in both Covid period was cardiorespiratory arrest (38%).
Pneumonia was the second most common cause of mortality
in the Covid period and caused six times more mortality
compared to in the Pre-covid period. The pneumonia (Covid
pneumonia +aspiration pneumonia + bacterial pneumonia)
caused 35% of total deaths in Covid period compared to
5% in Pre-covid period. In a study by Ward AE et al., it
was found that in COVID-19-positive patients, there was
a significantly higher rate of bacterial pneumonia and/or
respiratory distress in comparison to their COVID-19-
negative counterparts26 which may be related to the overall
pathogenesis of the co-existent infection and the fracture.
Injuries and associated surgical procedures associated with
this pathology can cause inflammation and subsequent
release of inflammatory cytokines which potentiate covid
induced inflammation, possibly leading to cytokine storm.27

Archer et al.,20 Wright E V et al.,22 Dallari, D et al.,23

and Kumar P et al.28 in their study have reported higher
30 days mortality in Covid positive patients. Our data also
shows maximum death within 30 days of surgery in Covid
period but it was irrespective of covid status (17 out of 26
deaths within 30 days). However, when compared to the
Pre-covid period, no significant difference was found. (14
deaths in pre-covid and 17 deaths in Covid). To date, there
is no gold standard for surgical indications and timing of
surgery for such patients. Further data are needed to evaluate
surgical indications and optimal timing of surgery.23

We did not find any statistically significant difference
among age, sex, laterality, trauma admission interval,
admission surgery interval, trauma surgery interval, and
post-op hospital stay during Pre-covid and Covid period.
The association of increased mortality during covid period
with each above-mentioned parameter was statistically
nonsignificant.

The limitation in our study is, we have not analyzed the
mortality between laboratory-confirmed Covid positive and
negative cases so results of Covid period mortality may be
different from mortality among laboratory confirmed covid
positive patients. This is because while carrying out study,
we did not do a Covid test for every patient undergoing

surgery right from the start of the pandemic as,

1. The guidelines to test on a particular patient or
patient presenting with particular symptoms were still
emerging.

2. The guidelines which were established for doing
Covid tests kept changing during Covid period.

We also did not study other factors which can contribute to
increasing mortality in the pandemic situation like excessive
load over hospital manpower and infrastructure, physical
and mental stress on the hospital staff, delays in hospital
workflow, etc.

5. Conclusion

We conclude that covid pandemic caused a statistically
significant increase in postoperative 90 days mortality in the
elderly age group by 75.7% compared to pre-covid mortality
in the Indian population. A superimposed or undetected
COVID-19 infection during the Covid period can worsen
the outcome of surgery. So, a specific subset of the consent
process is a must in elderly neck femur fracture undergoing
surgery and shared guidelines of this study will help in
the decision-making process of future covid pandemic
situations. Pneumonia was the significant cause of mortality
in Covid period and should be diagnosed and treated
early. The association of increased mortality with age,
sex, laterality, trauma admission interval, admission surgery
interval, trauma surgery interval, and post-op hospital stay
was statistically not significant. To see the association
between increased mortality and effect of physical and
mental load on hospital manpower and compromised
infrastructure during the pandemic, further studies are
required.

6. Source of Funding

None.

7. Conflict of Interest

On behalf of all authors, the corresponding author states that
there is no conflict of interest.

References
1. Mcfee RB. COVID-19 medical management including World Health

Organization (WHO) suggested management strategies. Dis Mon.
2020;66(9):101068.



Waghela et al. / Indian Journal of Orthopaedics Surgery 2024;10(1):39–43 43

2. Andrews MA, Areekal B, Rajesh KR, Krishnan J, Suryakala R,
Krishnan B, et al. First confirmed case of COVID-19 infection in
India: A case report. Indian J Med Res. 2020;151(5):490–92.

3. Coronavirus in India. Retrieved July 2021. Available from: https:
//www.covid19india.org/State/MH.

4. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features
of patients infected with 2019 novel coronavirus in Wuhan, China.
Lancet. 2020;395(10223):497–506.

5. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical
Characteristics of Coronavirus Disease 2019 in China. N Engl J Med.
2020;382(18):1708–20.

6. Jenkins P. The Early Effect of COVID-19 on Trauma and Elective
Orthopaedic Surgery. UK: British Orthopaedic Association; 17 Apr
2020. Available from: https://www.boa.ac.uk/resource/the-early-
effect-of-covid-19-on-trauma-and-elective-orthopaedic-surgery.
html.

7. Oussedik S, Zagra L, Shin GY, D’Apolito R, Haddad FS. Reinstating
elective orthopaedic surgery in the age of COVID-19. Bone Joint J.
2020;102(7):807–10.

8. Nuñez JH, Sallent A, Lakhani K, Guerra-Farfan E, Vidal N, Ekhtiari
S, et al. Impact of the COVID-19 Pandemic on an Emergency
Traumatology Service: Experience at a Tertiary Trauma Centre in
Spain. Injury. 2020;51(7):1414–8.

9. Scott CEH, Holland G, Powell-Bowns MFR, Brennan CM, Gillespie
M, Mackenzie SP, et al. Population mobility and adult orthopedic
trauma services during the COVID-19 pandemic: fragility fracture
provision remains a priority. Bone Jt Open. 2020;1(6):182–9.

10. Bhandari M, Devereaux PJ, Swiontkowski MF, Tornetta P, Obremskey
W, Koval KJ, et al. Internal fixation compared with arthroplasty for
displaced fractures of the femoral neck. A meta-analysis. J Bone Joint
Surg Am. 2003;85(9):1673–81.

11. Brenneman SK, Barrett-Connor E, Sajjan S, Markson LE, Siris
ES. Impact of recent fracture on health-related quality of life in
postmenopausal women. J Bone Miner Res. 2006;21(6):809–16.

12. Keene GS, Parker MJ, Pryor GA. Mortality and morbidity after hip
fractures. BMJ. 1993;307(6914):1248–50.

13. Docherty AB, Harrison EM, Green CA, Hardwick HE, Pius R,
Norman L, et al. Features of 20 133 UK patients in hospital with
covid-19 using the ISARIC WHO Clinical Characterisation Protocol:
a prospective observational cohort study. BMJ. 2020;369:1985.

14. Simpson A, Dall G, Haas JG. COVID-19: potential transmission
through aerosols in surgical procedures and blood products. Bone Joint
Res. 2020;9(4):200–201.

15. Daniachi D, Ados SN, Ono NK, Guimarães RP, Polesello GC, Honda
EK. Epidemiology of fractures of the proximal third of the femur in
elderly patients. Rev Bras Ortop. 2015;50(4):371–7.

16. Bottle A, Aylin P. Mortality associated with delay in operation after
hip fracture: observational study. BMJ. 2006;332(7547):947–51.

17. Maniscalco P, Poggiali E, Quattrini F, Ciatti C, Magnacavallo A,
Vercelli A. Proximal femur fractures in COVID-19 emergency: the
experience of two Orthopedics and Traumatology Departments in the
first eight weeks of the Italian epidemic. Acta Biomed. 2020;91(2):89–
96.

18. Vives JMM, Jornet-Gibert M, Cámara-Cabrera J, Esteban J, Esteban
PL, Brunet L, et al. Mortality Rates of Patients with Proximal
Femoral Fracture in a Worldwide Pandemic: Preliminary Results of
the Spanish HIP-COVID Observational Study. J Bone Joint Surg Am.
2020;102(13):69.

19. Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical
characteristics and outcomes of patients undergoing surgeries during
the incubation period of COVID-19 infection. EClinicalMedicine.

2020;21:100331.
20. Archer J, Kapoor S, Piper D, Odeh A. The impact of COVID-19 on

30-day mortality in patients with neck of femur fractures. Bone Jt
Open. 2020;1(7):326–9.

21. AlFarii H, AlRawahi S, Samaila E, Lavini F, Magnan B, AlMaskari S,
et al. Thirty-Day Mortality in COVID-19 Positive Patients With Hip
Fractures: A Case-Series and Literature Review. Geriatr Orthop Surg
Rehabil. 2020;11:2151459320972681.

22. Wright EV, Musbahi O, Singh A, Somashekar N, Huber CP, Wiik
AV. Increased perioperative mortality for femoral neck fractures in
patients with coronavirus disease 2019 (COVID-19): experience from
the United Kingdom during the first wave of the pandemic. Patient Saf
Surg. 2021;15(1):8–8.

23. Dallari D, Zagra L, Cimatti P, Guindani N, D’Apolito R, Bove F, et al.
Early mortality in hip fracture patients admitted during first wave of
the COVID-19 pandemic in Northern Italy: a multicentre study. J
Orthop Traumatol. 2021;22(1):15.

24. Management of patients with urgent orthopaedic conditions and
trauma during the coronavirus pandemic; 2020. Available
from: https://www.boa.ac.uk/static/782e0b20-f9ce-4fc9-
819f943740161405/201ebd61-5828-4c81-b45a8b80ac47fd50/
COVID-19-BOASTs-Combined-v3FINAL.pdf.

25. Catellani F, Coscione A, D’Ambrosi R, Usai L, Roscitano C,
Fiorentino G, et al. Treatment of Proximal Femoral Fragility Fractures
in Patients with COVID-19 During the SARS-CoV-2 Outbreak in
Northern Italy. J Bone Joint Surg Am;102(12):58.

26. Ward AE, Tadross D, Wells F, Majkowski L, Naveed U, Jeyapalan R,
et al. The impact of COVID-19 on morbidity and mortality in neck of
femur fracture patients: a prospective case-control cohort study. Bone
Jt Open. 2020;1(11):669–75.

27. Lim MA, Pranata R. Coronavirus disease 2019 (COVID-19) markedly
increased mortality in patients with hip fracture - A systematic review
and meta-analysis. J Clin Orthop Trauma. 2021;12(1):187–93.

28. Kumar P, Jindal K, Aggarwal S, Kumar V, Rajnish RK. 30-Day
Mortality Rate in Hip Fractures Among the Elderly with Coexistent
COVID-19 Infection: A Systematic Review. Indian J Orthop.
2021;55(3):571–81.

Author biography

Ankit Waghela, Consultant Orthopaedic

Ranjit Deshmukh, Consultant

Vijay Panchanadikar, Consultant Orthopaedic

Ashish Ranade, Consultant Orthopaedic

Priyanka Dhende, Consultant

Cite this article: Waghela A, Deshmukh R, Panchanadikar V, Ranade
A, Dhende P. A comparative study of mortality rate in operated elderly
patients of fracture neck of femur, within 90 days of surgery before and
during COVID-19 pandemic in the Indian population. Indian J Orthop
Surg 2024;10(1):39-43.

https://www.covid19india.org/State/MH
https://www.covid19india.org/State/MH
https://www.boa.ac.uk/resource/the-early-effect-of-covid-19-on-trauma-and-elective-orthopaedic-surgery.html
https://www.boa.ac.uk/resource/the-early-effect-of-covid-19-on-trauma-and-elective-orthopaedic-surgery.html
https://www.boa.ac.uk/resource/the-early-effect-of-covid-19-on-trauma-and-elective-orthopaedic-surgery.html
https://www.boa.ac.uk/static/782e0b20-f9ce-4fc9-819f943740161405/201ebd61-5828-4c81-b45a8b80ac47fd50/COVID-19-BOASTs-Combined-v3FINAL.pdf
https://www.boa.ac.uk/static/782e0b20-f9ce-4fc9-819f943740161405/201ebd61-5828-4c81-b45a8b80ac47fd50/COVID-19-BOASTs-Combined-v3FINAL.pdf
https://www.boa.ac.uk/static/782e0b20-f9ce-4fc9-819f943740161405/201ebd61-5828-4c81-b45a8b80ac47fd50/COVID-19-BOASTs-Combined-v3FINAL.pdf

	Introduction
	Materials and Methods
	Sample size

	Observation and Results
	Discussion
	Conclusion
	Source of Funding
	Conflict of Interest

