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Abstract
Background
Plastic surgery practices have changed drastically during the coronavirus disease 2019 (COVID-19)
pandemic, as most non-elective surgeries were deferred owing to the high presumed risk of infection
transmission. Therefore, this study aimed to assess the impact of the COVID-19 pandemic on the patterns
and characteristics of plastic surgery in an academic medical city.

Methods
This retrospective comparative study was conducted at King Saud University Medical City, Riyadh, Saudi
Arabia. We reviewed data from patient medical records during the pandemic period (from March 2, 2020, to
December 31, 2020) and the corresponding pre-pandemic period, defined as the same timeframe in the
preceding year (from March 2, 2019, to December 31, 2019).

Results
The total number of admitted patients in the pre-pandemic period was 479 and in the during-pandemic
period was 254, indicating a 46.97% reduction in admission frequency. The median length of hospital stay
was significantly shorter in 2020 than in 2019 (1.62 ± 1.74 days versus 2.13 ± 4.18, respectively, p = 0.011).
The during-pandemic period was characterized by significantly higher frequencies of urgent procedures
(9.8% versus 5.4% in 2020 and 2019, respectively, p = 0.025) and lower frequencies of elective procedures
(90.2% vs. 94.4% in 2020 and 2019, respectively, p = 0.035) than the pre-pandemic period.

Conclusion
The number of plastic surgeries performed has decreased since the onset of the pandemic. However, the
impact of the pandemic on plastic surgery practices remains unclear. Further studies are needed to
determine the effects of this pandemic on patient outcomes.

Categories: Plastic Surgery, Public Health, Epidemiology/Public Health
Keywords: practice pattern, retrospective study, pandemic, plastic surgery, covid-19

Introduction
Coronavirus disease 2019 (COVID-19) is a highly contagious disease that first appeared in Wuhan, China, in
December 2019 [1]. In March 2020, COVID-19 was officially declared a global pandemic [1]. This pandemic
has since had an extremely detrimental impact on the world. Governments have enforced major lockdowns,
travel restrictions, and border shutdowns, which have combined to cause major economic crises [2].
Furthermore, COVID-19 is a significant obstacle to all healthcare systems worldwide. The surgical field is no
exception, as surgery has been reported to worsen the disease progression of COVID-19 [3].

Plastic surgery practices have changed drastically during the pandemic, as many non-elective surgeries were
deferred owing to the high presumed risk of infection transmission. The International Society of Aesthetic
Plastic Surgery recommends minimizing or postponing aesthetic procedures as much as possible [4]. Since
the beginning of the pandemic, several studies reporting the impact of COVID-19 on plastic surgery have
been published. These studies all showed a significant decline in the number of surgeries in both academic
and private practice and, to a greater extent, in private practice [5-8]. As the number of cases began to
decline, restrictions on elective surgeries began to decrease. Many institutions, including ours, require
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preoperative polymerase chain reaction (PCR) test results to ensure the safety of patients and healthcare
workers. Although this can minimize the risk of infection transmission, false-negative test results remain a
possibility [9]. A survey-based study by Teitelbaum et al. demonstrated that plastic surgeries could be safely
conducted even during a significant pandemic surge [10]. Furthermore, Brown et al. investigated 350 elective
surgical procedures and indicated a minimal risk of COVID-19 transmission with appropriate screening and
safety precautions [11]. This study aimed to assess the impact of the COVID-19 pandemic on the patterns
and characteristics of plastic surgery practices in King Saud University Medical City, Riyadh, Saudi Arabia.

Materials And Methods
This study was a retrospective, comparative study performed at a single center. We enrolled all consecutive
plastic surgical patients who underwent surgical intervention from the start of the COVID-19 pandemic in
Saudi Arabia.

Patient records during the pandemic period (from March 2, 2020, to December 31, 2020) and the
corresponding pre-pandemic period in the same timeframe in the preceding year (from March 2, 2019, to
December 31, 2019) were reviewed. This study was approved by the Institutional Review Board and Research
Ethics Committee of King Saud University, Riyadh, Saudi Arabia (IRB No. 0092/22). Data were
retrospectively collected and uploaded to a Microsoft Excel sheet (Microsoft Corporation, Redmond,
WA) from the hospital's electronic medical records and patient charts. We identified the demographics
(including age and sex), comorbidities, smoking status, admission and discharge dates, diagnosis, diagnosis
category, the surgical procedure performed, type of anesthesia, length of hospital stay, priority category,
complications, and mortality of the patients. Patient triaging priority was defined by the use of the following
four categories: Category 1 (immediate - within minutes), Category 2 (urgent - within hours), Category 3
(expected - within days), and elective (planned).

To ensure the reliability of the analysis, we compared the frequencies and characteristics of admissions
during the pandemic period (from March 2, 2020, to December 31, 2020) and the corresponding pre-
pandemic period in the same timeframe in the preceding year (from March 2, 2019, to December 31, 2019).
Additionally, we analyzed the percentage change in admissions between the lockdown period (from March
25, 2020, to June 21, 2020) and the same period in 2019. Descriptive data were used to express categorical
variables (frequencies and percentages) and numerical variables (means and standard deviations (SD)).
Statistical differences between the pre and during-pandemic periods were assessed using the Mann-Whitney
U test for continuous data (e.g., length of hospital stay) and the chi-squared test for categorical data. A p-
value of < 0.05 was considered statistically significant. The collected data were coded, entered, and analyzed
using the Statistical Package for the Social Sciences (IBM Corp. Released 2019. IBM SPSS Statistics for
Windows, version 26.0. Armonk, NY: IBM Corp). Summary and display of the data were performed using
descriptive methods.

Results
Frequency of admissions
The total number of admitted patients was 479 in the pre-pandemic period and 254 in the during-pandemic
period, representing a 46.97% reduction in the frequency of admissions. The number of patients admitted
for plastic surgery was generally lower during the pandemic period from April to December 2020 than in the
same period in 2019 (Figure 1).
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FIGURE 1: The frequencies of patients admitted for plastic surgery
across different months in the pre and during-pandemic periods

Focusing on the analysis of the lockdown period in 2020 (March 25 to June 21), we reported seven
admissions, which was lower than that reported in the same period in 2019 (n=126). This represented a
94.44% reduction in the number of admissions between the two periods.

Demographic characteristics of patients
There was no difference in patients’ sex distribution between the pre and during-pandemic periods.
However, significantly higher proportions of patients aged zero to five years were admitted to our institution
during the pandemic period than in the same timeframe in 2019 (15.4% versus 6.9% in 2020 and 2019,
respectively, p < 0.0001). Additionally, the frequency of admissions of pediatric patients (aged <18 years) was
significantly higher in the during-pandemic period than in the pre-pandemic period (25.2% vs. 16.3%, p =
0.004). Conversely, admissions were significantly lower in 2020 than in 2019 among patients aged 40-60
years (24.4% vs. 34.7%, p = 0.004) and among smokers (3.5% vs. 11.3%, respectively, p < 0.001, Table 1).

Parameter Category Pre-pandemic (N=479) During-pandemic (N=254) p

Sex Male 199 (41.5) 108 (42.5) 0.799

 Female 280 (58.5) 146 (57.5)  

Age 0–5 y 33 (6.9) 39 (15.4) < 0.0001

 5–8 y 45 (9.4) 25 (9.8) 0.844

 18–40 y 211 (44.1) 113 (44.5) 0.910

 40–60 y 166 (34.7) 62 (24.4) 0.004

 > 60 y 24 (5.0) 15 (5.9) 0.607

Pediatrics (<18 years) Yes 78 (16.3) 64 (25.2) 0.004

Smoking status Smoker 54 (11.3) 9 (3.5) < 0.0001

 Nonsmoker 342 (71.4) 245 (96.5) < 0.0001

 Not mentioned 83 (17.3) 0 (0.0) < 0.0001

TABLE 1: Demographic characteristics of the patients
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Regarding comorbid conditions at presentation, there were significant differences in the proportions of
patients with diabetes mellitus (61.8% in 2020 compared to 10.3% in 2019, p < 0.0001), hypertension (50.0%
vs 6.1%, p < 0.0001), and other comorbid conditions (26.5% vs 97.7%, p < 0.0001, Figure 2).

FIGURE 2: The frequencies of comorbidities among patients admitted
for plastic surgeries during the pre and during-pandemic periods

Characteristics of admissions and surgeries
The median length of hospital stay was significantly shorter in 2020 than in 2019 (1.62 ± 1.74 days versus
2.13 ± 4.18, respectively, p = 0.011). The during-pandemic period was characterized by significantly higher
frequencies of urgent procedures (9.8% versus 5.4% in 2020 and 2019, respectively, p = 0.025), and lower
frequencies of elective procedures (90.2% vs. 94.4% in 2020 and 2019, respectively, p = 0.035). Furthermore,
we observed significant differences in the frequencies of distinct surgeries in 2020 compared to 2019, where
the proportions of hand and upper extremity surgeries were significantly higher (59.1% vs. 49.3%, p = 0.012),
and craniofacial surgeries were significantly lower (7.1% vs. 15.0%, p = 0.002). Regarding the employed
anesthesia, the proportions of surgeries requiring general anesthesia were significantly higher in the during-
pandemic period than in the pre-pandemic period (68.9%% versus 61.4%%, p = 0.044, Table 2).
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Parameter Category Pre-pandemic (N=479) During-pandemic (N=254)  p

Urgency of surgery Elective (planned admission for surgery) 449 (93.7) 231 (90.9) 0.165

 Emergency (unplanned admission) 30 (6.3) 23 (9.1)  

Classification of surgical

Category- 1 1 (0.2) 0 (0.0) 0.466

Category - 2 26 (5.4) 25 (9.8) 0.025

Elective 452 (94.4) 229 (90.2) 0.035

Diagnosis Hand and upper extremity 236 (49.3) 150 (59.1) 0.012

 Craniofacial surgeries 72 (15.0) 18 (7.1) 0.002

 Pediatric plastic surgery 25 (5.2) 18 (7.1) 0.306

 Burn surgeries 42 (8.8) 19 (7.5) 0.578

 Aesthetic surgeries 46 (9.6) 22 (8.7) 0.692

 Breast reconstruction and microsurgery 58 (12.1) 27 (10.6) 0.552

Anesthesia General anesthesia 294 (61.4) 175 (68.9) 0.044

 Spinal anesthesia 1 (0.2) 0 (0.0) 0.466

 Nerve block 4 (0.8) 1 (0.4) 0.490

 Local anesthesia 180 (37.6) 78 (30.7) 0.064

TABLE 2: Characteristics of surgeries performed at our institution in the pre and during-pandemic
periods

Carpal tunnel syndrome (CTS) was the most common reason for admission in both the pre-pandemic (9.2%)
and during-pandemic (10.2%, Table 3) periods.

Pre-pandemic (N=479) During-pandemic (N=254)

Condition Frequency (%) Condition Frequency (%)

Carpal tunnel syndrome 44 (9.2) Carpal tunnel syndrome 26 (10.2)

Scar deformity 43 (9.0) Skin redundancy 22 (8.7)

Skin redundancy 29 (6.1) Trigger finger 20 (7.9)

Trigger finger 27 (5.6) Scar deformity 19 (7.5)

Ganglion cyst 19 (4.0) Cleft palate 17 (6.7)

Lipoma 17 (3.5) Hand injury 13 (5.1)

Metacarpal fracture 17 (3.5) Breast hypertrophy 12 (4.7)

Contracture deformity 14 (2.9) Lipoma 12 (4.7)

Mass 14 (2.9) Ganglion cyst 11 (4.3)

Wound defect 12 (2.5) Flexor tendon injury 10 (3.9)

TABLE 3: The most common reasons for patient admission in the pandemic periods

Excision procedures and CTS release were the most commonly performed surgeries in the pre-pandemic
(22.8% and 7.1%, respectively) and during-pandemic periods (16.9% and 9.4%, respectively; Table 4).
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Pre-pandemic (N=479) During-pandemic (N=254)

Surgery Frequency (%) Surgery Frequency (%)

Excision 109 (22.8) Excision 43 (16.9)

CTS release 34 (7.1) CTS release 24 (9.4)

Release 33 (6.9) Exploration 19 (7.5)

Exploration 23 (4.8) Cleft palate repair 16 (6.3)

Abdominoplasty 20 (4.2) Breast reduction 15 (5.9)

Trigger finger release 20 (4.2) Release 14 (5.5)

Debridement 18 (3.8) Abdominoplasty 12 (4.7)

Breast reduction 15 (3.1) Trigger finger release 11 (4.3)

Scar revision 13 (2.7) Liposuction 6 (2.4)

Skin graft 11 (2.3) Skin graft 6 (2.4)

TABLE 4: The most common surgeries performed in the pre and during-pandemic periods
CTS: carpal tunnel syndrome

Surgical outcomes
No mortality was reported in our institution during the study period. The reported complications included
pneumonia, acute respiratory distress syndrome, and neuropraxia (n=1 each) in the pre-pandemic period,
with no significant differences compared with those in 2020. Additionally, deep venous thrombosis occurred
in one patient in the pre-pandemic period and one patient in the during-pandemic period. Lastly,
neuropraxia occurred in one patient in the pre-pandemic period.

Discussion
During the pandemic, a significant reduction in the admission rate was observed. The frequency of
admissions to the plastic surgery department was reduced by approximately 47%. The reduction was
particularly remarkable during the lockdown period from March 25 to June 21, 2020, with a reduction rate of
94.44%. This finding is consistent with other similar studies conducted in Iran and southern India, where a
significant decline in the number of plastic surgeries conducted after the pandemic was reported [8,12]. The
reduction in the admission rate is thought to be partly due to the hospital's policy of prioritizing urgent and
emergent cases and partly because of patients' fear of contracting COVID-19 infection in the hospital. This
reduction is beneficial in terms of increasing the hospital capacity for COVID-19 patients, minimizing the
cross-infection of COVID-19, and preserving PPE for health care workers [13]. However, postponing this
huge number of surgeries could cause a significant setback in the healthcare system. Indeed, Wiseman et al.
previously highlighted the massive impact of COVID-19 on surgical waitlists [14].

Our study found that the number of pediatric patients admitted was significantly higher in the during-
pandemic period than in the pre-pandemic period. There was an 8.5% increase in the admission rate for the
zero to five years age group and an 8.9% increase in the pediatric age group (aged <18 years). In contrast,
there was a 10.3% decrease in the adult age group admission rate (40-60 years) (Table 1). Furthermore, we
noticed a significant increase in the admission rates among patients with comorbidities, diabetes, and
hypertension by 51.5% and 43.9%, respectively (Figure 2). 'Significant Comorbidities' has been a way to
define major surgeries preoperatively [15]. This may be a reason for the increase in the number of admissions
of patients with significant comorbidities such as diabetes and hypertension. We believe that these changes
can be attributed to the restrictions implemented by the hospital in prioritizing urgent and emergent cases
admitted for surgery. As for the elective procedures mentioned in this article during the pandemic, most of
these patients were electively operated on after the lockdown was lifted. Prior to surgery, all patients had a
negative COVID-19 swap.

Moreover, the hospital stay was significantly shortened compared to the pre-pandemic period. This was
observed in many centers worldwide, as many centers have been reported to have implemented enhanced
recovery programs [13]. Furthermore, early discharge was proven to be both safe and feasible. Sica et al.
described that coping with these protocols was facilitated by the high awareness of infectious risk among
patients [16]. A significant reduction in the rate of craniofacial surgeries was also observed in this study.
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This finding is consistent with that of a similar study that reported a 52% reduction in craniofacial
surgeries [12]. This might be attributed to the riskiness of the operative area, as infected individuals tend to
have the highest viral load in the pharynx and upper aerodigestive tract [17]. Our study reported a higher
incidence of urgent procedures after the pandemic. Conversely, a similar study conducted in the US reported
fewer emergency cases admitted following plastic surgery than in 2019 [18].

In addition, during the study period, no mortality was documented in the plastic surgery department. After
surgery in the plastic surgery division, none of the included patients contracted COVID-19. Four patients
experienced at least one complication during their hospital stays in the pre-pandemic period (a single case
of pneumonia, acute respiratory distress syndrome, neuropraxia, and deep vein thrombosis (DVT)).
Regardless of the increase in admission of patients with significant comorbidities, which has been
documented as being associated with a higher risk of poor outcomes [19,20], there were no significant
postoperative complications documented during the pandemic period except for a single reported case of
DVT.

Limitations
The study has several limitations. First, data were collected using a retrospective design and from a single-
center experience. Therefore, our results may not be representative of all hospitals. Furthermore, with the
ongoing pandemic, the situation is expected to change over time. Additionally, the data did not include the
effects of postponing surgeries for patients on the waiting list, which is considered an essential factor in
assessing the outcomes of the pandemic.

Conclusions
This study provides a retrospective comparison of the practices of the plastic surgery department in a
university hospital before and after the COVID-19 pandemic. There has been a notable decrease in the
number of surgeries performed since the onset of the pandemic in March 2020. As a historical record and for
determining the effects of the pandemic on plastic surgery practice, the information presented in this article
is crucial. The impact of the pandemic on plastic surgery practices remains unclear. More studies are needed
to determine the effect of the COVID-19 situation on patient outcomes, as it is an unprecedented situation
in modern history. In addition, the pandemic's financial impact must be considered.
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