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Abstract

Objective: To analyze the epidemiological profile of orthopedic foot and ankle surgeries, comparing the volume and distribution of
procedures performed in the pre- and post-COVID-19 pandemic.

Methods: This is an observational, retrospective, and descriptive study, with a quantitative approach, based on the analysis of
institutional records of orthopedic foot and ankle surgeries performed between 2017 and 2023. The data were grouped into two
periods: pre-pandemic (2017-2019) and post-pandemic (2021-2023), excluding 2020 because elective procedures were suspended
following the World Health Organization’s announcement of the COVID-19 pandemic.

Results: A total of 742 orthopedic foot and ankle surgeries were analyzed. Of the total, 649 procedures (87.4%) occurred in the pre-
pandemic period and 93 (12.5%) in the post-pandemic period, corresponding to an 85.7% reduction in surgical volume. There was
a sharp drop in 2021, followed by a partial recovery in 2022. Fractures remained the main surgical indication in both periods, while
elective procedures, especially corrections of forefoot deformities, showed a disproportionate reduction in the post-pandemic period.

Conclusion: The COVID-19 pandemic significantly reduced orthopedic foot and ankle surgeries, with surgical activity remaining lower
in the post-pandemic period than in the pre-pandemic period.

Level of Evidence IV; Retrospective observational study.

Keywords: Foot injuries; Ankle injuries; Orthopedic surgery; COVID-19.

Introduction prevalent musculoskeletal injuries in hospital services, with a

high burden®.
Orthopedic conditions affecting the foot and ankle are a 1gh care burden

major cause of morbidity, functional limitations, and socio- In addition to traumatic conditions, elective foot and ankle
economic impact, as this anatomical region is fundamental  surgeries, such as corrections of hallux valgus, arthrosis, and
to ambulation and an individual's autonomy. Fractures, forefoot deformities, have a high prevalence and direct impact
structural deformities, ligament injuries, and degenerative  on quality of life. Contemporary evidence shows that these
pathologies are among the main indications of specialized conditions are associated with population aging, increased
care, often requiring surgical intervention. Recent studies life expectancy, and greater demand for procedures aimed
reinforce that ankle fractures remain among the most at functional improvement and pain relief. Recent reviews
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highlight the relevance of these surgeries in the context of
modern orthopedics and their growing demand within health
systems®,

The organization of health services plays a decisive role
in timely access to specialized orthopedic surgeries. Under
regular conditions, there is a balanced coexistence between
urgent and elective procedures. However, health crisis
situations can significantly alter this pattern. The COVID-19
pandemic has imposed unprecedented challenges on
health systems worldwide, resulting in the suspension or
postponement of elective surgeries and the prioritization of
emergency care®,

In orthopedics, several studies published after the onset
of the pandemic showed a significant reduction in surgical
volume, including foot and ankle procedures. Recent
literature indicates that, although trauma surgeries were
partially maintained, there was a sharp drop in elective pro-
cedures, with a direct impact on the epidemiological profile
of surgeries performed during this period®.

Even after easing the restrictive measures, the recovery of
surgical activity was gradual and heterogeneous. More recent
studies indicate that the deferral of elective surgeries and the
reorganization of care flows continued to affect procedure
volumes in the years following the pandemic’s critical phase.
Comparative analysis between pre- and post-pandemic
periods has been widely used as a methodological strategy
to assess the lasting effects of COVID-19 on specialized
orthopedic care®.

Given this context, the objective of this study is to analyze
the epidemiological profile of orthopedic foot and ankle
surgeries performed in a reference hospital, comparing the
volume and distribution of procedures in the pre-pandemic
(2017-2019) and post-pandemic (2021-2023) periods, to
evaluate the impact of the COVID-19 pandemic on specialized
surgical activity.

Methods

This is an observational, retrospective, and descriptive
study with a quantitative approach, whose objective was to
analyze the epidemiological profile of orthopedic foot and
ankle surgeries performed in a reference hospital, comparing
the pre- and post-COVID-19 pandemic periods.

The study population consisted of all patients undergoing
orthopedic foot and ankle surgical procedures between
January 2017 and December 2023. For analytical purposes,
the data were grouped into two distinct periods: pre-
pandemic (2017-2019) and post-pandemic (2021-2023), ex-
cluding 2020 because elective procedures were suspended
following the World Health Organization’s announcement of
the COVID-19 pandemic®. The period corresponding to the
return of face-to-face activities in Sdo Paulo was defined as
the post-pandemic period™®.

The variables analyzed included the absolute number of
surgeries per year, the total procedure volume per period,
and the distribution of the main surgical indications, with an
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emphasis on fractures and elective procedures. Data analysis
was performed descriptively, by calculating absolute and re-
lative frequencies, annual means, and percentage variations.
For the comparison between the pre- and post-pandemic
periods, absolute and relative differences in surgical volume
were analyzed without applying inferential statistical tests.

Theresults were presented using tables and graphs, designed
to show the temporal distribution and the comparison
between the periods analyzed. The study followed the ethical
principles of research with secondary data, ensuring the
anonymity of information and the confidentiality of records,
and that individual patient identification is not necessary.

Results

A total of 742 orthopedic foot and ankle surgeries were
analyzed over the study period. Of this total, 649 procedures
(87.4%) were performed in the pre-pandemic period (2017-
2019), while only 93 procedures (12.5%) were performed in the
post-pandemic period (2021-2023). The direct comparison
between the periods showed an absolute reduction of 556
surgeries, corresponding to an 85.7% decrease in surgical
volume in the post-pandemic period, indicating a significant
reduction in orthopedic foot and ankle surgical activity
(Figure 1).

During the pre-pandemic period, a high and stable surgical
volume was observed, with all care capacity in use. In contrast,
the post-pandemic period showed a marked reduction in
surgical activity, with only 23 procedures performed in 2021,
followed by a slight recovery in subsequent years, still far
below pre-pandemic levels.

The annual distribution of surgeries by procedure type
showed a predominance of trauma surgeries throughout
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Figure 1. Number of surgeries per year: showing a significant
reduction in surgical procedures, with stabilization in the post-
pandemic period.

Note: Annual distribution of orthopedic foot and ankle surgeries
between 2017 and 2023, showing a marked reduction in surgical
volume in the post-pandemic period, with a more pronounced
drop in 2021 and partial recovery in subsequent years.
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the period analyzed. As shown in Figure 2, osteosyntheses
accounted for the highest proportion of procedures across all
years, with only slight variation between the pre- and post-
pandemic periods. On the other hand, elective surgeries,
especially hallux valgus corrections, showed a marked
reduction in the post-pandemic period, with a more evident
decrease in 2021 and partial recovery in subsequent years.
Therefore, there was a change in the percentage composition
of procedures, with a relative increase in the participation
of trauma surgeries compared with electives in the post-
pandemic period.

Regarding the epidemiological profile of surgical indi-
cations, foot and ankle fractures remained the main cause
of intervention throughout the analyzed period, with less
marked variation over the years, as shown in Figure 2.
In contrast, elective surgeries, especially those aimed at
correcting forefoot deformities, such as hallux valgus, showed
a significant drop in the post-pandemic period, with a more
pronounced reduction in 2021 and only partial recovery
in subsequent years. This behavior shows a differentiated
impact of the pandemic across procedure types, reflecting
the prioritization of urgent cases and reduced assistance due
to the restrictions imposed during the period.

The results of this study demonstrate a significant reduction
in orthopedic foot and ankle surgeries in the post-pandemic
period, when comparing annual procedure means across
the periods analyzed. This finding aligns with international
evidence indicating that the COVID-19 pandemic was a
determining factor in the reorganization of health services,
with the prolonged suspension of elective surgeries and the
prioritization of urgent cases, especially in orthopedics®.
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Figure 2. Surgeries analyzed per year, with emphasis on osteosyn-
theses and hallux valgus corrections.

Note: Annual distribution of orthopedic foot and ankle surgeries
according to the type of procedure, highlighting the predominan-
ce of osteosyntheses over the period and the more pronounced
reduction of elective surgeries, especially hallux valgus correc-
tions, in the post-pandemic period.

The abrupt reduction observed in 2021 reflects the imme-
diate impact of sanitary restrictions and the reallocation
of hospital resources to face COVID-19. Multicenter studies
have shown that, during the pandemic critical phase, ortho-
pedic services operated with severely reduced capacity,
maintaining predominantly trauma-related surgeries, while
elective procedures were largely postponed®. This scenario
is consistent with the profile observed in this study, in which
fractures remained the primary surgical indication in the
post-pandemic period.

The temporal analysis shows that even in 2023, the recovery
in surgical volume was only partial, remaining far from pre-
pandemic levels. This finding corroborates recent studies
indicating a slow and heterogeneous recovery of orthopedic
surgical activity, influenced by reduced demand, structural
limitations, and the reorganization of care flows®. The
persistence of this impact suggests that the effects of the
pandemic extended beyond the health emergency period,
prolonging access to specialized care.

Another relevant observation was the more pronounced
reduction in elective surgeries, especially those aimed at
correcting forefoot deformities, such as hallux valgus, as
shown in Figure 2. These procedures showed a significant
drop in the post-pandemic period, in contrast to trauma
surgeries, which remained relatively stable throughout the
period analyzed. This behavior suggests a differentiated
impact of the pandemic according to the nature of the
procedure, reflecting the prioritization of urgent cases and
the temporary suspension of elective surgeries. This fin-
ding aligns with studies of the foot and ankle area, which
demonstrate a greater impact on elective procedures
during and after the pandemic, associated with both direct
interruption and an increase in waiting lists, with clinical
repercussions for patients previously indicated for surgery@.

The maintenance of the predominance of fractures as the
main surgical indication throughout the period analyzed
reinforces the unavoidable nature of orthopedic trauma,
even in contexts of health crisis. Recent evidence indicates
that, although there was an overall reduction in traumatic
visits during periods of confinement, foot and ankle fractu-
res continued to require surgical intervention, especially
those associated with instability or significant functional
impairment,

From a health management perspective, the findings of
this study highlight the importance of planning strategies to
mitigate surgical complications in the post-pandemic period.
Recent literature emphasizes the need to reorganize surgical
schedules, expand operative capacity, and define clinical
and functional criteria for prioritizing elective surgeries to
reduce the prolonged impact on patients’ quality of life and
on health systems@®.

Finally, this study contributes to understanding the im-
pact of the COVID-19 pandemic on specialized foot and
ankle orthopedics in a Brazilian hospital setting, reinforcing
international evidence and highlighting the relevance of
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comparative epidemiological analyses to support clinical Conclusion
and managerial decisions. The comparison between pre- and
post-pandemic periods allows us to identify not only the

The findings of the study confirm the hypothesis that the
COVID-19 pandemic significantly affected orthopedic foot
magnitude of the reduction in care but also the persistent and ankle surgical activity, as evidenced by a significant
challenges to the full resumption of specialized surgical reduction in procedure volume in the post-pandemic period
services. compared with the pre-pandemic period.
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