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Is there an Increase in Total Hip Arthroplasty Due to Osteonecrosis of
Femoral Head After Covid-19 Pandemic?: A Retrospective Study Among
Patients in Central Karnataka, India
R Aishwarya', Vijayakumar S Kulambi', Subodh B Shetty', Harsh Kirthi Rao’

Learning Point of the Article:

Exploring the impact of FHAVN post-COVID-19 on hip arthroplasty trends and creating an awareness to develop prophylactic measures
to tackle the current burden and avert future occurrences.

Introduction: Coronavirus disease 2019 (COVID-19) infection or corticosteroid usage during the COVID-19 pandemic as risk factors for
avascular necrosis (AVN) of the femoral head (osteonecrosis of the femoral head/femoralhead AVN [FHAVN] ), as well as its link to clinical and
radiological outcomes, are poorly understood. Osteonecrosis, which results from a disruption in vascular supply to the femoral head, is a
prevalent cause of hip joint deterioration and one of the most common reasons for total hip arthroplasty (THA)/total hip replacement in India
and other Asian countries. This study will aid in understanding the condition’s epidemiology and statistically determining the risk of disease
related with pandemic exposure.

Materials and Methods: This is a retrospective study of 100 hips diagnosed with osteonecrosis/osteoarthritis of the femoral head that
underwent THA ata tertiary care center before and after the COVID-19 pandemicbetween February 2014 and February 2024.

Results: Late stages of FHAVN, when the diagnosis requiring THA, following the pandemic have increased exponentially. It has also switched
from affecting the middle-aged to the younger age groups. Furthermore, the bilaterality necessitating THA has increased considerably. Thereisa
clear shift in the presentation of this disabling illness, as well as the need for THA, which otherwise is rarely carried out on younger people.
Furthermore, data on how much corticosteroids were used in the treatment is disturbingly scant, and how it may have contributed to this ailment
inIndiaisstill questionable.

Conclusion: The COVID-19 pandemic could be the most serious threat, causing late-stages FHAVN (stages 3 and 4 of the Ficat and Arlet
classification), in an accelerated manner, necessitating THA and overburdening existing medical care.

Keywords: COVID-19, pandemic, osteonecrosis, femoral head, osteonecrosis of the femoral head /femoral head avascular necrosis, India, Asia,

total hip replacement/total hip arthroplasty.

Introduction and drugs. The emergence and resurgence of coronavirus disease
2019 (COVID-19) infection, which is still prevalent globally in
low-grade form, is one such condition that has occurred recently.
While COVID-19 infection and avascular necrosis (AVN) are
prevalent, little research has been published on their association.

Osteonecrosis of the femoral head (ONFH) is a crippling hip
joint disease primarily affecting young people [1]. The genesis,
natural history, and epidemiology of ONFH remain largely
unknown. ONFH is associated with a wide range of conditions
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Table 1: Comparing age group data between pre- and post-
pandemic THR patients

Age (years) = Pre-COVID-19 (n=70) Post-COVID-19 (n=30)
<30 2(2.86) 5(16.67)
31-45 16 (22.86) 13 (43.33)
46-60 37 (52.85) 8(26.67)
61-75 15 (21.43) 3 (10)
>75 0(0) 1(3.33)
Total 70 30

THR:Total hip replacement

AVN or osteonecrosis has been observed in several joints,
including the knees, shoulders, and spine. However, the hip joint
is the most commonly affected [2, 3, 4, S, 6]. Although many
issues with COVID-19 remain unanswered, numerous research
and reports have indicated a substantial prothrombotic
condition on both a micro and macrovascular level in patients
with thisinfection. There islimited evidence that COVID-19 can
cause AVN. The most frequent cause of ONFH is the judicial use
of corticosteroids, which were once again extensively used
during the pandemic to treat COVID-19 infection because they
were alife-saving medication.

According to new research, COVID-19 has a deleterious effect
on multiple body systems as part of “long COVID-19.” The
phrase “long COVID-19” refers to the long-term consequences
of COVID-19 infection that linger for several weeks or months
following the patient’s recovery. In addition, it was described by
the National Institute for Health and Care Excellence as
symptoms that persisted for longer than 12 weeks [7, 8, 9].
ONFH risk increased in tandem with the COVID-19 infection.
It is impossible to ignore the connection between COVID-19
infection and ONFH given the incomplete understanding of its
sequelae. In light of this, research on the etiopathogenesis of
ONFH in the population of south India islacking, especially with
regard toits connection to COVID-19 infection.

Table 2: Comparing sex predisposition between the

two groups
SEX Pre-COVID-19 (n=70) Post-COVID-19 (n=30)
Male 49 (70) 18 (60)
Female 21 (30) 12 (40)

Treatment options for hip osteonecrosis are many in number,
ranging from joint preservation measures and non-operative care
to total hip replacement (THR). When an early diagnosis is
made before the lesion has grown too large or there is
radiographic evidence of femoral head collapse, non-operative or
joint-conserving treatment may enhance the results. Primary
THR is frequently the only effective therapy option available
because manyindividuals present after the illness has progressed,
especially for Stage 3 and 4 of Ficat and Arlet classification for
osteonecrosis femoral head [10, 11, 12]. As a result, the recent
increase in THR caused by ONFH piqued our interest in
conducting this study.

Objectives

To study the change in trend among patients who underwent
total hip arthroplasty (THA) (THR) before and after COVID-
19 pandemic. Thatis

1. To analyze the presentation of osteonecrosis femoral head pre-
and post-COVID-19 pandemic

2. To study the demographic variation, in the indication of total
hip surgery

3. To understand the association of COVID-19 infection with
osteonecrosis femoralhead

4. To study the association of corticosteroid intake during
pandemic, to osteonecrosis femoral head.

Materials and Methods
Table 3: Occupation distribution of THR patient before and Table 4: Various di d ina THR 4 vost demi
after COVID-19 able 4: Various diagnoses undergoing pre- and post-pandemic
Occupation Pre-COVID-13 0) Post-COVID-13 ! Diagnosis Pre-COVID-19 (n=70) | Post-COVID-19 (n=30)
Student 0 (0) 2 (6.67)
Avascular necrosis (Ficat and Arlet sthge 3 aAd 1).86) 24 (80)
Farmer 35 (50) 17 (56.67)
Housewife 19 (27.14) 6 (20) Osteoarthritis (primary) 47 (67.14) 2 (6.67)
Electrician 2(2.86) 0(0) Rheumatoid arthritis 0(0) 1(3.33)
Shopkeeper 4(5.71 1(3.33
preep (6.71) (8.33) Implant failure 2(2.86) 2(6.67)
Businessman 4(5.71) 2 (6.67)
B 6(8.57) 2 (6.67) Non-union fracture neck of femur 12 (17.14) 0(0)
COVID-19: Coronavirus disease 2019, THR: Total hip Ankylosis with protrusio acetabuli 0(0) 1(3.33)
replacement THR: Total hip replacement
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Table 5: Comparing age groups of the THR patients
diagnosed to have FHAVN only

Age (years) Pre-COVID-19 (n=9) Post-COVID-19 (n=24)

<30 0(0) 4 (16.67)
31-45 4 (44.44) 11 (45.83)
46-60 3(33.33) 7(29.17)
61-75 2(22.22) 2(8.33)

>75 0(0) 0(0)
Total 9 24

THR:Total hip replacement, FHAVN: Femoral head
avascular necrosis

This studyincludes 100 hips that underwent THR at our center.

Studydesign

This was aretrospective comparative study.

Studyperiod

The study period was between February 2014 and February
2024 (S years before and S years after COVID-19 pandemic,
2019asareference point).

Statistical analysis

Analysis of variance Statistical Packages for the Social Sciences
(SPSS) version 25.00

Samplesize

The sample size was 30 in each group Group I- pre-COVID 70

60.00%
50.00%
40.00%
30.00% B Pre COVID
A ‘0
Post COVID
20.00%
10.00% -
0.00% T — .
<30 3145 46-60 61-75 >75

Table 6: Analyzing bilateralness among FHAVN patients
requiring THR

Bilateralness Pre-COVID-19 (n=9) Post-COVID-19 (n=24)

Present 3(33.3) 15 (62.5)

Absent 6 (66.7) 9 (37.5)

THR: Total hip replacement, FHAVN: Femoral head
avascular necrosis

Table 7: Sex incidence among THR patients with
FHAVN

Sex Pre-COVID-19 (n=9) Post-COVID-19 (n=24)

Male 7(77.78) 14 (58.33)

Female

2(22.22) 10 (41.67)

THR: Total hip replacement, FHAVN: Femoral head
avascular necrosis

cases considered and Group II - post-COVID 30 cases
considered). Using the sample size formula, with prevalence of
0.00019 with 3% margin of error, minimum number to conduct
this study was too small, hence sample size of 30 considered.

An application for the study was submitted to the local Ethics
Committee and approved.

Inclusion criteria

All elective primary THRs were included in the retrospective
comparative study.

Exclusion criteria

60%
®Pre COVID

40% Post COVID

0%

Male Female

Figure 1: Graphical representation of Table 1.

Figure 2: Graphical representation of Table 2.
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Figure 3: Graphical representation of Table 4.

All THRs of secondary to periprosthetic fractures, impending
fractures secondary to malignant diseases, simultaneous THR on
the contralateral side or simultaneous total knee replacement,
same patient undergoing THR to the contralateral side (were not
included more than once), complex operations not considered to
be standard procedures were excluded from the study.

Results
Statistical analysis

The data collected were entered into an excel sheet and analyzed
using SPSS version 25.0. Qualitative variables were expressed as
frequencies (percentages) and quantitative variables as mean +
standard deviation or median (interquartile range [IQR]).

Our analysis shows that the number of patients requiring THA
post-pandemic is more among the age group of 31-40 years;
while pre-pandemic it is the age group of 46-60 contributing the

24 FHAVN
10 NOT TESTED POSITIVE 14 coviD-19
(41.77%) POSITIVE (58.33%)
12 MANAGED NOT AT 2 TREATED AT
HOSPITAL (50%) HOSPITAL (8.34%)

Figure S: Post-pandemic femoral head avascular
necrosis total hip replacement patients” data with
respect to coronavirus disease 2019 infection and
the treatment modality.

Figure 4: Graphical representation of Table S.

highest (Table 1 and Fig. 1).

We found that the ratio of male to female requiring THA pre-
pandemicwas 7:3, while post-pandemicitis 3:2, as there isa mild
increase in females undergoing THA (Table 2 and Fig. 2). At our
set-up it’s the farmer occupation that has undergone THA the
maximum in both the groups (Table 3).

With regards to the multiple diagnoses requiring THA, we have
realized that it was primary osteoarthritis the maximum before
the pandemic, whereas post-pandemic almost 80% were
diagnosed to have femoral head AVN (FHAVN) (Table 4 and
Fig.3).

While comparing the age groups of FHAVN patients requiring
THA in either group, it has come to our notice that 31-45 years
contribute the highest (Table S and Fig. 4). On an attempt to
analyze the bilateral presentation of FHAVN requiring THA,
results show that it has drastically increased post-pandemic, such

Figure 6: A 21-year-old young adult with left grade 4 Ficat and Arlet femoral head
avascular necrosis post-coronavirus disease 2019 infection who underwent total hip
arthroplastyin2021.
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Figure 7: A 22-year-old female who underwent total hip arthroplasty on left
side in 2021 and other hip in 2022 but was never diagnosed with coronavirus

disease 2019 infection.

that the ratio has almost inversed (Table 6). Furthermore, there is
an increment in females with FHAVN undergoing THA post-
pandemic (Table 7).

Out of 24 patients in post-pandemic group, with Stage 3 and 4
FHAVN, 14 patients (58.33%) were tested COVID-19 positive,
of which 2 patients (8.34%) were hospitalized and conservatively
treated (further information not available), 12 patients (50%)
had a history of medication as per physician advice, but whether
it was corticosteroid, information was not available and 10
patients (41.66%) had no history of COVID-19 infection (Fig.
).

Following are the results of time duration of presentation (in
months) among THR patients with FHAVN:

Pre-COVID: 42 (36,48 IQR) months
Post-COVID: 6.5 (5.75,12IQR) months
Post-COVID infection: 6 months.

By which we have realized that post-pandemic FHAVN patients
present to the hospital atlate stages, much faster than before.

On an attempt to study the association of corticosteroid intake
with post-pandemic group specifically, we found that 12 patients
who were managed by isolation and treatment at home, neither
knew about medications nor did they have any substantiating
documents at the time of the surgery. Even the two patients who
were treated at the hospital apparently did not have any medical
documents. Therefore, we could not analyze this association in
any amount.

Among 24 FHAVN patients in post-pandemic group, only five
patients had a history of alcohol consumption and smoking, out
of whom only two were tested positive for COVID-19 infection.

Various instances were met during the investigation, and some
examples have been illustrated here to offer an understanding of

Figure 8: A 40-year-old male diagnosed with left side
Grade 4 femoral head avascular necrosis (AVN) and right
side Grade 2 AVN who underwent total hip arthroplasty,
with a history of coronavirus disease 2019 infection and
hospitalization in intensive care unit for 1 week.

whatand why we were inquisitive to perform this research (Fig. 6,
7,8).

Discussion

ONFH synonymously called FHAVN is a prevalent disabling
illness that causes patients a severe pain. FHAVN is a
multifactorial disease that has been mentioned in the literature
for over a century and corticosteroids usage is a well-
documented cause of this disease. The key pathological
hallmarks of FHAVN include osteocyte death and bone marrow
composition changes caused by arterial blood supply loss or
interruption, as well as venous blood stasis. Femoral head
collapse indicates a breakdown in the biomechanical qualities of
subchondral bone, which eventually leads to dysfunction of the
affected hip joint. That is when THA is the most reliable and last
resort for restoring hip joint function, especially for Stages 3 and
4 of Ficat and Arlet classification [ 13, 14,15, 16].

While FHAVN is a poorly understood disease due to its complex
nature, following the COVID-19 pandemic, there have been
numerous reports and research indicating a possible relationship.
Furthermore, during the pandemic, the World Health
Organization approved the use of corticosteroids to suppress the
inflammatory response in critical COVID-19-infected patients
thus alarming an enhanced FHAVN risk in SARS-CoV-2-
infected patients [17,18].

Most investigations have shown that COVID-19 infection, either
directly or indirectly, is to blame for the well-known presentation
of FHAVN leading to THR [16, 19]. The following are plausible
etiologies:

a. Hypercoagulability (thromboembolism)

b. Endothelialinjury

c. Complement pathway and mast cell activation
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d. Corticosteroid therapy.

Our research focuses on long-term COVID-related orthopedic
problems, specifically ONFH. At our set-up, FHAVN as a
diagnosis for THA has increased dramatically to 80% post-
pandemic (roughly 6 folds more), from 12.86% pre-pandemic.

We discovered that the age range of people presenting with late-
stage FHAVN had shifted from 46-60 years pre-pandemic to 31-
4§ years post-pandemic. Between the two groups, there is an
increase in patients under the age of 30 undergoing THA. Both
before and after the pandemic, the 31-45 age group continues to
contribute the most to FHAVN resulting to THR, which
validates with another study done among north-Indian
population [16]. Contrary to our study, Okewunmi et al.
concluded that there is an increase in THA due to FHAVN in
older populationin USA [20].

In addition, where males were the more likely to present with this
condition, there hasbeen a surge in the number of females having
THR for the same diagnosis. Males continue to be the most
typically affected by FHAVN, both before and after the
pandemic. Following the pandemic, the number of bilateral
FHAVN requiring THA increased significantly in our study
center.

We found that 58.33% of FHAVN patients tested positive for
COVID-19, with the majority receiving medical care outside of
the hospital. The average duration of FHAVN presentation
necessitating THR has decreased significantly to 6.5 months,
which is almost 6-fold faster. Although smoking and alcohol
intake are strongly associated with FHAVN, only handful of the
post-pandemic population had such a history [21].

We tried to analyze the usage of corticosteroid, the well-known
risk factor for FHAVN, but there were no documentations of the
same to investigate [22, 23 ]. It was only recorded if patients were
anytime during the pandemic were tested positive for COVID-
19infection ornot.

Suggested by different authors the COVID-19 pandemic could
be a multi-factorial cause of FHAVN, increasing the burden of
THR. Dhanasekararaja et al. [24] studied 22 patients who
developed femoral head osteonecrosis after receiving
corticosteroids to treat COVID-19. According to Agarwala etal.,

osteonecrosis in COVID-19 occurred even with a lower dose of
corticosteroid treatment [25]. Sulewski et al. concluded that
COVID-19 infection alone may serve as a risk factor for femoral
head osteonecrosis [ S].

ONFH has the potential to be the most bothersome “long-
COVID-19” not just for orthopedic surgeons but also for the
general public, especially when in our setup it is the farmers
(belonging to low socioeconomic status) who present the
highest for THA due FHAVN [26,27].

Conclusion

This study strongly suggests that the COVID-19 pandemic as a
whole increases the likelihood of developing femoral head
osteonecrosis. Our findings also point to an accelerated
presentation of FHAVN after the pandemic. COVID-19
infection leads to the necessity for THA much earlier than the
other reported etiologies. We may witness an increase in the
incidence of osteonecrosis as an indication for THA. The world
may have succeeded in combatting COVID-19 virus, but not the
sequalae. We must screen patients for FHAVN to reduce THR-
related morbidity, among young working adults (requiring
strenuous day-to-day activities) in particular.

Drawbacks

1. Our study is a retrospective study, with a small sample size,
hence falls short of analyzing various other confounders, such as
doses of corticosteroid usage in the treatment.

2. We suggest comprehensive studies to investigate further into
the contributions of COVID-19 pandemic.

Clinical Message

Even though FHAVN, particularly the idiopathic type, is commonin
our country, perhaps FHAVN had not plagued our system to the
same extent as it does today. There is cause for concern as COVID-
19 is either directly or indirectly contributing to the rise in cases. All
patients with groin pain (ruling out most common pathologies)
must be screened for FHAVN to identify them as soon as possible,
retain functional natural joints and delay THR.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,

the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient

understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but

anonymity cannotbe guaranteed.
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