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Abstract
Background: The in�ammatory reaction after a surgical intervention could exacerbate the course of the COVID-19. We aim to determine the rate of COVID-19
and its complications among gynecological surgeries in the context of different measures taken during the pandemic period in our department. 

Methods: A retrospective longitudinal observational study was conducted. Clinical records of patients who underwent gynecological surgery from March 1
st to April 10 th , 2020 were reviewed. During this period, three different approachs were made: �rst phase, without any screening or surgical restrictions;
second phase, with presurgical epidemiological screening using a speci�c questionnaire; and third phase, also with presurgical SARS-COV-19 RT-PCR. During
the second and third phases the surgical activity and complexity were restricted, and different work�ows were established for patient with
suspected/con�rmed infection. After hospital discharge, telephone follow-up was performed and screening for COVID-19 was carried out. Complications from
the disease were analyzed.

Results : Of the 118 patients that underwent gynecological surgeries, 10 (8.5%) were perioperatively diagnosed with COVID-19. Of these patients, 8 (80%) were
not pre-surgical screened for SARS-CoV-2 infection, neither clinical nor with RT-PCR. The other 2 (20%) were preoperative screened with RT-PCR, one of them
with a positive test result. Screening false negative rate was 0.8%. No postoperative complications derived from COVID-19 were observed.

Conclusions: The establishment of different surgical work�ows, the reduction of surgical complexity, and the use of a pre-surgical screening to detect patient
at SARS-CoV-2 infection risk, could reduce the postoperative complications derived from that infection and improve surgical outcomes.

1. Background
At the end of 2019, a novel coronavirus disease (COVID–19) was identi�ed as the cause of a cluster of pneumonia cases in Wuhan, a city in the Hubei
Province of China. The virus that causes COVID–19 was designated severe acute respiratory syndrome coronavirus 2 (SARS-CoV–2). It rapidly spread,
resulting in an increasing number of cases in other countries throughout the world. Since the �rst report of cases from Wuhan, more than 3,267,184 cases
worldwide and 215,216 in Spain have been reported [1]. Madrid is one of the main focuses of the epidemic in Spain, with more than 62,205 cases reported
until May 2020 [2]. The rapid increase in the number of people infected in a short period of time is mainly due to the high-speed transmission of the virus, with
a calculated basic reproductive number (R0) of 2–3 [3].

The incubation period for COVID–19 is thought to be within 14 days, with the majority of cases occurring approximately four to �ve days following exposure
[4–5]. The most common manifestations of COVID–19 include fever, dry cough, dyspnea, myalgia, asthenia, ageusia and anosmia. Most infections are not
severe [6–8]. However, complications as acute respiratory distress syndrome [ARDS], arrhythmia, shock, acute cardiac injury, secondary infection, acute kidney
injury and death may occur in severe cases [6, 9–11]. This emergency situation has forced health systems around the world to centralize their efforts in
eradicating the disease and taking care of the infected people. Consequently, hospitals have become COVID centres and have had to modify their daily
activities, including surgical ones.

Currently, the data on the clinical characteristics and outcomes of patients with SARS-CoV–2 infection or COVID–19 undergoing surgeries are rare [11,12].
However, it is postulated that the in�ammatory reaction that occurs after a surgical intervention could exacerbate the course of the disease in these patients,
conditioning the development of severe complications. In this study we aim to determine the rate of COVID–19 among gynecological surgeries, both prior and
posterior to surgery, as well as the patient characteristics and the rate of postoperative complications derived from SARS-CoV–2 infection in the context of
different measures taken during the pandemic period in our department.

2. Methods
Study design

A retrospective longitudinal observational study was conducted at Hospital Universitario 12 de Octubre in Madrid, one of the most affected areas of COVID–
19 pandemic in Spain. This study was reviewed and approved by our hospital’s Ethics Committee. Oral consent was obtained from the patients.

We retrospectively reviewed clinical records of patients who underwent elective or urgent surgery from March 1st to April 10th, 2020. After hospital discharge,
telephone follow-up was performed. Screening for symptoms associated with SARS-Cov–2 infection was carried out, and secondary complications from the
disease were collected. Pregnant women and those in which postoperative telephone follow-up was not possible were excluded. Telephone calls were
performed at least ten days after hospital discharge. Due to the state of alarm and the limitation of mobility of the population, and assessing the risk / bene�t
of attending a hospital center, verbal consent was obtained during the phone call. The clinical outcomes of these patients were monitored up to April 20th,
2020, the �nal date of follow-up.

Information included demographic characteristics, exposure history, underlying comorbidities, chest CT image, surgical type, surgical time, signs and
symptoms, time from surgery to �rst symptoms, COVID–19 onset and intensive care unit (ICU) admission, treatments, complications, and prognosis. The time
of COVID–19 onset was de�ned as the date when the �rst sign or symptom was noticed.

Surgical Work�ow Protocols.

From the detection of the �rst con�rmed case of COVID–19 in Spain, on February 24th, 2020, up until now, the surgical management of gynecological patients
has been modi�ed in our department, and three different phases can be distinguished:
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First phase, before lockdown was established (from March 1st to March13th 2020): all elective or urgent surgery were performed according to the usual
criteria without any type of SARS-Cov–2 screening or restriction, with approximately six to ten elective surgical interventions per day.

Second phase, after establishing the lockdown by the Spanish´s Government (from March 14th to March 30th): based on both national and international
recommendations and aiming to optimize health resources, surgical activity was restricted to urgent and non-delayable oncological conditions (�gure 2)
[13,14]. Clinical and epidemiological screening for SARS-Cov–2 infection was performed in all patients using a speci�c questionnaire. All elective
surgeries in patients clinically suspected of SARS-Cov–2 infection were cancelled (table 1).

Two different areas and independent circuits were established with the aim to separate the suspected/con�rmed COVID patients from the
asymptomatic/negative ones: an independent operating room and a separate postsurgical stay area (different post-anesthesia care units, and hospitalization)
were set for COVID 19 patients. Both the complexity of oncological surgeries and hospital stay were reduced as much as possible.

Third phase, starting March 30th, 2020, a pre-surgical microbiological screening with RTS-quantitative SARS- CoV–2 PCR was added to previous
protocols in all patients. All elective surgeries in patients with a preoperative positive test were cancelled.

De�nitions:

The patients included in this study underwent various gynecological surgical procedures, that were categorized into four levels based on the length of surgery
and the need of blood transfusion: 1. Level 1 (low), less than 45 minute procedure without needing blood transfusion; 2. Level 2 (moderate), 45 minutes to 2
hours procedure without needing blood transfusion; Level 3 (major), 2 to 6 hours procedure or the one that requires blood transfusion; 4. Level 4 (major
complex), more than 6 hours of surgery or the one that requires polytransfusion.

Surgical complications were ranked following the Calvien-Dindo classi�cation system, that consist of 5 grades [15]. Grade I includes any deviation from the
normal postoperative course without the need for pharmacological treatment (with the exception of analgesics, antipyretics, antiemetics, diuretics, electrolytes,
and physiotherapy) or surgical, endoscopic, and radiological interventions. Grade II complications involves those that require pharmacological treatment
different from that allowed for grade I, with blood transfusion and total parenteral nutrition also included. Complications requiring surgical, endoscopic or
radiological intervention are considered grade III. Grade IV is de�ned as life-threatening complications with the need for intermediate care or ICU management.
Finally, grade V includes the death of a patient due to a complication.

Diagnosis of postoperative SARS-Cov–2 infection was de�ned as a laboratory con�rmation of SAR-CoV 2 by quantitative RNA by reverse transcription
polymerase chain reaction (RT-PCR) on samples from the respiratory tract. In absence of con�rmation test, both the presence of two or more compatible
symptoms or the presence of one symptom with an epidemiological criteria (contact with a con�rmed/suspected case during the 15 days prior to the onset of
symptoms) were also considered as SARS-COV–2 infection.

Statistical analysis

Categorical variables were expressed as relative and absolute frequencies. Continuous variables were presented as median with interquartile range (IQR).
Categorical variables were compared by Fisher’s exact test. A two-sided of less than 0.05 was considered statistically signi�cant. All statistical analyses were
performed with the Stata/IC 14.1 software.

3. Results
Gynecological surgery was indicated in a total of 135 patients during the above-mentioned period. However, it was cancelled in �ve because SARS-Cov–2
infection was diagnosed before surgery: three patients had two or more compatible symptoms when the presurgical questionnaire was performed, and two
asymptomatic patients had a positive SARS-CoV–2- quantitative RT-PCR presurgical result. Finally, a total of 130 patients underwent surgery. Of them, 118
were included for analysis, after excluding seven patients who were lost to follow-up and �ve women pregnant at the time of surgery.

The baseline characteristics of the patients and types of surgery and postoperative complications are shown in tables 2 and 3. The median time from
admission to surgery and to discharge were 0.9 (0.0–1.0) days and 2.6 (1.0–4.0) days, respectively. Most patients (86.4%) had no postoperative
complications; among those who had any adverse outcome, 62.5% and 37.5% were mild (grade 1) and moderate (grade 2) complications, respectively. No
major postoperative complications were observed.

Data of pre-operative screening and post-operative diagnosis of SARS-COv–2 are shown in table 4. In summary, 10 (8.5%) of the 118 operated patients were
perioperatively diagnosed with COVID–19. Eight (80%) of these patients underwent surgery before the lockdown, in the �rst period, without performing any pre-
surgical screening of SARS-COV–2, neither questionnaire nor RT-PCR, and the diagnosis was made after surgery. The other two patients (20%) were
preoperative screened with SARS-COV–2 quantitative PCR (third period), one of them with a positive test result. Eight of the seventy-one (11.3%) patients
without pre-surgical screening and two of the forty-seven (4.3%) patients with presurgical screening were diagnosed with COVID–19 (p = 0.1). The patient with
con�rmed pre-surgical COVID–19 infection (table 5, patient 9, questionnaire and RTS-quantitative SARS-COV–2 PCR positives) underwent surgery despite it,
because of prolapse of a submucosal leiomyoma through the cervix and profuse vaginal bleeding. A vaginal myomectomy was performed.

The baseline pro�les of the ten patients are shown in table 5. Three (30.0%) had one or more comorbidities, and two (20.0%) had a current diagnosis of
gynecological cancer. The median time from surgery to the onset of COVID–19 was 13.6 (IRQ 2.0–22.0) days. Excluding the symptomatic patient at the time
of surgery (patient 9), in three patients (33.3%) the �rst symptom of the disease occurred during the �rst four days after surgery, in one (11.1%) between days
�ve to fourteen, and in �ve patients (55.6%) from day �fteen onwards. Seven (70%) patients had had contact outside the hospital with a con�rmed/suspected
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case during the 15 days prior to the onset of symptoms. None of the 10 patients needed hospital admission because of COVID–19 infection itself. Only one
patient presented mild unilateral pneumonia that resolved without complications with outpatient treatment.

4 Discussion
On February 28th, 2020 the �rst two cases of COVID–19 infection were detected in the Region of Madrid (Spain), with a subsequent rapid spread, reaching
44,783 positive cases on April 10th (�gure 1) [2]. This exponential increase in the number of newly infected overloaded the emergency departments and ICU of
the hospitals in Madrid´s region. Human and material resources and daily activities were then reorganized to assist the high number of patients.

Due to the architectural design of our Hospital, the Women’s and Children’s Care Center are separated from the main Hospital building, where the vast majority
of Covid–19 patients were admitted. Therefore, our department was able to continue some surgical activity, even at most saturated hospitalization moments.

The spectrum of SARS-Cov–2 symptomatic infection ranges from mild to critical. Fortunately, most infections are not severe [5–10]. Nevertheless, some
authors suggest that surgery may accelerate and exacerbate the course of the infection, given that surgery may cause an immediate impairment of cell-
mediated immunity, one of the major mechanisms that bring viral infections under control [11,12,16,17]. Lei et al. published the data of a retrospective cohort
of 34 patients underwent elective surgeries, during the incubation period of COVID–19 in four different hospitals of Wuhan, China. 44,1% of the patients
needed ICU and the mortality rate was 20,5% [11]. This proportion of intensive care need is much higher than the reported (range 14–26 %) in hospitalized
COVID–19 patients without surgery [18].

In our series, the incidence of patients with COVID–19 after surgery was 8.5%. In contrast with Lei et al. none of the patients presented postoperative
complications or required hospital admission due to the SARS-Cov–2 infection. These differences may be explained by different factors. Firstly, is the time
from surgery to the onset of symptoms. For Lei et al. the median time from surgery to the �rst symptom was 2.0 days whereas in our series it was 13.6 days.
The incubation period for COVID–19 is thought to be within 14 days, being in most cases around 4–5 days after exposure [4,5]. However, only 44,4% of our
patients became symptomatic in the �rst 14 days after surgery, and 33,3% in the �rst 5 days. Therefore, most of our patients underwent surgery out of the
incubation period and probably they became infected after hospital discharge, minimizing thereby the in�ammatory postoperative reaction. Most cases who
developed symptoms underwent surgery during the phase 1 (no restrictions). Only two infected patients were operated during established screening periods.
One patient who underwent an emergent surgery with a known positive PCR test and another one with a previous negative PCR test that developed symptoms
two days after surgery with a �nal positive PCR test (considered as a false negative). None of the 26 patients operated in the second period (only
epidemiologic questionnaire) were infected subsequently. Thus, our false negative rate for these screening measures was 0.8%.

Secondly, the type of surgeries included could be another factor. In the study of Lei et al., only three patients withstood gynecological surgery and all of them
were radical. In contrast, according to the main scienti�c gynecological societies [13,14], after the declaration of the state of alarm, the surgical complexity
was reduced in our department in order to reduce surgical adverse events and shorten postoperative hospital stay. This approach could have decreased the
adverse outcomes in patients who underwent surgery during the incubation period, as well as have minimized the hospital exposure of uninfected patients. In
this line, also individual protection measures for health professionals were increased and two different areas and independent work�ows were established for
suspected/con�rmed COVID–19 patients. All the measures taken during these periods in our department were focused on achieving three objectives: to
identify positive COVID–19 patients and place them in isolated areas, to prevent the risk of transmission of the virus to uninfected patients, increase the safety
of healthcare personnel and try to minimize possible postoperative complications in COVID–19 positive patients.

Although the overall incidence of patients with COVID–19 after surgery was 8.5%, it was higher in the group of patients in whom no preoperative screening
was done (11.3% vs. 4.2%; p = 0.1). In addition, �ve more elective surgeries were cancelled because of a positive SARS-Cov–2 infection screening, avoiding the
possible morbidity/mortality derived from the infection and surgery in these patients.

This data supports the implementation of an early COVID- 19 infection screening to avoid surgical procedures in the incubation period. The diagnosis of
COVID–19 is made by detection of SARS-CoV–2 RNA by RT-PCR, but in many cases, because of the limited availability of testing and concern for false-
negative results, the diagnosis of COVID–19 is made presumptively based on a compatible clinical presentation in the setting of an exposure risk [19,20].
Therefore, excluding epidemiological criteria and COVID–19 symptoms before surgery is imperative and it can be su�cient in most cases if the RT-PCR is
lacking.

Our study has several limitations. The sample size of the present study is small. Additionally, not all patients with COVID–19 symptoms had a con�rmation
test, due to the limited understanding of the epidemic situation and the shortage of SARS-CoV–2 kits at that time. Moreover, we have used an internal
classi�cation system of the surgical complexity that has not been standardized among centers, that preclude robust comparisons with other series. However,
most centers used different combinations of surgical indicators to de�ne the complexity, since it is believed that the more markers are used the better is the
de�nition of the complexity. However, to the best of our knowledge, this is the �rst retrospective cohort study from a single center describing the incidence and
clinical characteristics and outcomes of COVID–19 in patients with gynecological surgery. Accordingly, both knowledge of the data on the impact of surgery
performed during the incubation period of COVID–19 infection and universal pre-operative screening of SARS-Cov–2 infection could reduce the morbidity and
mortality of these patients.

In conclusion, we consider that establishing independent surgical work�ows, correctly selecting the type of surgeries to be performed and the use of a pre-
surgical screening to detect patients at risk will improve the surgical results in pandemic periods as the one we live in.

Abbreviations



Page 5/12

COVID-19: coronavirus disease.

SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus 2.

R0: Basic reproductive number.

ARDS: Acute Respiratory Distress Syndrome.

ICU: Intensive Care Unit.

RT-PCR: Quantitative RNA by reverse transcription polymerase chain reaction.

IQR: Interquartile Range.
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Tables
Table 1. Pre- surgical screening questionnaire of COVID-19 symptoms.

Pre-surgical screening questionnaire No Yes

In the last 30 days: Have you been diagnosed with a COVID 19 infection?    

In the last 15 days: have you had any of the following symptoms?    

à       Fever    

à       Dry cough    

à       Dyspnea    

à       Nausea    

à       Diarrhea    

à       Anorexia    

à       Ageusia    

à       Anosmia     

Epidemiological criteria:    

à               In the last 15 days: Have you had direct contact with people diagnosed with COVID 19 infection?    

à               In the last 15 days: Have you travelled or been in contact with people who have travelled to countries with a high prevalence of

COVID-19infection?

   

Scheduled surgery was suspended when: Diagnosis of COVID19 in the 30 previous days, or presence of two or more symptoms in the previous 15 days, or
presence of one symptom and one epidemiological criteria in the previous 15 days.

 

Table 2. Baseline characteristics of operative patients.

https://sego.es/MasCovid-19
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  No (%)

Age (years), median (IQR) 49.8 (36.7-60.6)

Any comorbidity 44 (37.3)

Hypertension 30 (25.4)

Diabetes 11 (9.3)

Overweight (25 ≤ BMI ≤30) 45 (38.8)

Obesity (BMI> 30) 25 (21.6)

Immunosuppression 6 (5.0)

Cardiovascular disease 14 (11.9)

Chronic Kidney disease 1 (0.85)

Asthma 6 (5.1)

Chronic Obstructive pulmonary disease 3 (2.5)

Malignancy 51 (43.2)

Neoadjuvant chemotherapy 15 (12.7)

Abbreviations: IQR, interquartile range; BMI, body mass index; ASA, American Society of Anaesthesiologists

Table 3.  Types of surgery and postoperative complications
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            No (%)

Time of admission to surgery 0.9 (0.0-1.0)

Time of surgery to discharge 1.6 (0.0-3.0)

Time of admission to discharge 2.6(1.0-4.0)

Surgical procedures    

   

Curettage 13 (11.1)

Breast lumpectomy +/- SLNB 29 (24.6)

Mastectomy +/- SLNB 9 (7.6)

Adnexal surgery 15 (12.7)

Hysterectomy +/- Bilateral adnexectomy +/- SLNB 18 (15.3)

Radical hysterectomy +Bilateral adnexectomy +SLNB 1 (0.9)

Cervical conization 3 (2.6)

Endometrial Polypectomy  4 (3.4)

Myomectomy 4 (3.4)

Suburethral bands 3 (2.6)

Diagnostic laparoscopy 10 (8.6)

Others 9 (7.7)

Approach  

Vaginal 32 (27.1)

Breast 38 (32.2)

Laparoscopy 27 (22.9)

Laparotomy 17 (14.4)

Hysteroscopy 4 (3.4)

Anaesthesia   

General 79 (67.0)

General + Regional 35 (29.7)

Epidural 2 (1.7)

Intradural 2 (1.7)

Surgical time (minutes) 125.3 (57.0- 155.0)

Surgical risk category   

Level 1- Low 25 (21.2)

Level 2- Moderate 9 (7.6)

Level 3- Major 81 (68.6)

Level 4- Major complex 3 (2.5)

Postoperative complications  

None 102 (86.4)

Grade 1 10 (8.5)

Grade 2 6 (5.1)

Grade 3 0 (0.0)

Grade 4 0 (0.0)

Grade 5 0 (0.0)

Abbreviations: SLNB, sentinel lymph node biopsy.
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Table 4.  Pre-operative screening and post-operative diagnosis of SARS-COv-2

  No (%)

Pre-surgical screening of SARS-COv-2  

None (First phase) 71 (60.2)

Questionnaire (Second phase) 26 (22.0)

Questionnaire + RTS-quantitative SARS-CoV 2 PCR (Third phase) 21 (17.8)

Peri-operative diagnosis of SARS-COV-2 infection 10 (8.5)

Patients without presurgical screening 8 (6.8)

Patients with pre-operative screening (questionnaire +/- RTS-quantitative SARS-Cov2 PCR) 2 (1.7)

 

 

Table 5. Clinical characteristics of ten patients suspected COVID-19 infection.
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  Patient
1

Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9 Pat

Age, years 55 44 79 43 25 48 39 55 49 48

Comorbidities                    

Hypertension No No Yes No No Yes No No No Yes

Cardiovascular
disease

No No No No No No No No No No

Diabetes No No No No No No No No No No

Asthma No No No No No No No No No No

COPD No No No No No No No No No No

CKD No No No No No No No No No No

Malignancy Yes No No No No No No No No Yes

Type of Surgery Excision
of
breast
mass

Drainage
of
Bartholin
gland
abscess

 

Pelvic
Organ
prolapse
correction

Abdominal
wall
endometriotic
nodule
resection

Uterine
Curettage

Correction
of labia
minora
hypertrophy

 

Cervical
conization

Hysteroscopy
polypectomy

Myomectomy Uni
ma

Surgical di�culty
category

Level 3 Level 3 Level 3 Level 3 Level 1 Level 2 Level 1 Level 3 Level 3 Lev

Surgical time, min 100 297 75 105 22 57 30 120 75 175

Type of
anaesthesia

General General General General General General General General Intradural Gen
Reg

Pre-Surgical 
questionnaire of
COVID-19
Symptoms

NP NP NP NP NP NP NP NP Positive Neg

Pre-Surgical test
(SARS-CoV-2-
quantitative RT-
PCR)

NP NP NP NP NP NP NP NP Positive Neg

Hospitalization
time, days

5 4 3 3 2 2 1 1 1 4

Signs and
symptoms

                   

Fever Yes No No Yes No Yes Yes No Yes Yes

Asthenia No Yes No No Yes No No Yes No No

Dry Cough No Yes No Yes No Yes Yes No Yes No

Dyspnea No No No No Yes No No No No No

Myalgia No Yes No No Yes No No Yes No No

Headache Yes Yes No No Yes Yes No No Yes No

Anorexia No Yes No No Yes No Yes No No No
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Gastrointestinal No Yes Yes No No No No No No No

Ageusia/Anosmia No No Yes No Yes Yes No No Yes No

First symptom or
sign

Fever Cough Ageusia

Anosmia

Cough Headache Fever Fever Myalgia Cough Fev

Time from
Surgery to onset
symptoms, days

12 22 3 15 28 18 2 35 -3 2

Epidemiological
history*

Yes Yes No Yes No Yes Yes Yes Yes Yes

Con�rmatory test
(SARS-CoV-2-
quantitative RT-
PCR)

Yes No No No No No No No Yes No

Hospitalization No No No No No No No No No No

Complications                    

Respiratory
failure

No No No No No No No No No No

ARDS No No No No No No No No No No

Shock No No No No No No No No No No

Acute cardiac
injury

No No No No No No No No No No

Acute Kidney
injury

No No No No No No No No No No

Arrhythmia No No No No No No No No No No

Death No No No No No No No No No No

Abbreviations: COPD, Chronic obstructive pulmonary disease; CKD, Chronic Kidney disease, ARDS, acute respiratory distress syndrome; NP, Not performed

*Contact with a con�rmed/suspected case during the 15 days prior to the onset of symptoms

 

Figures

Figure 1
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Covid-19 cases in Madrid.

Figure 2

Surgeries in the Department of Obstetrics and Gynecology (Hospital Universitario 12 de Octubre).


