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Abstract
Objectives: 
To evaluate the effects o f C OVID-19 o n t he m anagement o f suspected 
adnexal torsion 
Methods: 
Design: Retrospective case-controlled cohort 
Setting: A tertiary hospital
Population: Women who underwent emergency surgery for suspected 
adnexal torsion from 24th March 2019 to 23rd March 2020 (Control group) 
and from 24th March 2020 to 23rd March 2021 (Pandemic group) 
Methods: Electronic patient records reviewed. Parameters were compared 
with Mann-Whitney U and Fisher's exact tests 
Primary outcome: Time from referral to gynaecology to diagnosis of torsion 
and time to theatre 
Secondary outcomes: time from symptom onset to hospital presentation and 
oophorectomy rate 
Results: 
50%(25/50) of the pre-pandemic control group had adnexal torsion confirmed 
intra-operatively, compared to 58%(36/62) in the pandemic group. There 
were no statistical difference in the median t ime f rom referral to diagnosis 
(3 v.s. 9 hours, p=0.11) or median time from diagnosis to operation (7 v.s. 
4 hours, p=0.27) between the control and pandemic groups. Out-of-hours 
operating was 4.5 times more likely in the pandemic group. 60%(n=15) of 
patients required non-ovarian sparing surgery (oophorectomy) in the control 
group, compared with 38%(n=14) in the pandemic group. 
Conclusions:
 A functional, well thought-out contingency plan in the face of a pandemic 
was crucial in order to prepare the hospital in times of crisis. Whilst there 
was an increase in the likelihood of out-of-hours operating during the 
pandemic, we have demonstrated that our ability to undertake diagnostic 
tests and to perform emergency surgery safely was not delayed overall due 
to the impacts of COVID-19.
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Introduction:
On 11th March 2020 the World Health Organisation (WHO) declared a global 

pandemic secondary to rapidly rising COVID-19 cases coupled with its high 
infectivity rate. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
was first identified in Wuhan, China on the 31st December 2019 and this was later 
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in the Department of Obstetrics and Gynaecology at a large 
teaching hospital within Oxfordshire, with a broad network 
of referrals from different centres. 

All emergency patients reviewed in the gynaecology 
ward between 24th March 2019 and 23rd March 2021 were 
identified via a electronic database search. The electronic 
medical records were then reviewed to identify patients 
requiring emergency gynaecology surgery during this period 
of time. Those who underwent a laparoscopy for acute pain 
were selected and further evaluated. Those who underwent 
surgery for the investigation of acute abdominal pain with 
suspected adnexal torsion were included. The patients were 
separated into control group or pandemic group, based on the 
date of surgery. The control group consisted of patients who 
had their operation between 24th March 2019 and 23rd March 
2020. The pandemic group had their operation between 24th 
March 2020 and 23rd March 2021. The differential date of 24th 
March 2020 was selected as this was when both emergency 
and elective surgery were impacted due to the pandemic 
within the hospital based on government advice [7].

Electronic data record of all emergency gynaecology 
operations performed within the time-frame was obtained. 
Operation notes were reviewed to differentiate the patients 
with confirmed adnexal torsion from those who were found to 
have an alternative pathology during surgery. Patient records 
were reviewed for further details on demographics including 
age, referral source, duration of symptoms prior to admission, 
analgesia requirement, imaging details and admission blood 
results. Time-frames of the patients’ hospital care were 
reviewed including referral time, gynaecology review time 
(initial review and consultant review) and operation start 
and finish time. Operation findings were collected from the 
patients’ operation notes. 

We aimed to review the impact of COVID-19 on the 
management of adnexal torsion due to the changes in 
working structure, reduction in theatre capacity and whether 
there was a reduction in the number of patients seeking 
medical assistance. The primary outcomes were: (1) time 
from referral to the gynaecology service to the diagnosis 
of adnexal torsion, and (2) time from diagnosis to surgery. 
The secondary outcomes were: (1) time from symptom onset 
to hospital presentation, and (2) the percentage of patients 
requiring an oophrectomy (i.e. non-organ sparing surgery). 

These outcomes were compared between the control 
(pre-pandemic) group and the patients presenting during the 
COVID-19 pandemic. Statistical analysis was performed 
using SPSS. Parameters were compared with Mann-Whitney 
U for continuous variable data and Fisher's exact tests for 
categorical variables. 

Results
The total number of acute admissions to the gynaecology 

emergency service was 2333 in the pre-pandemic control 
group (24th March 2019 - 23rd March 2020), compared to 

renamed to COVID-19 by the WHO [1]. The first COVID-19 
case in England was identified on 31st January 2020. In 
February and March 2020, the number of hospital admissions 
and in particular admissions to intensive care units (ICU) rose 
[2]. Concerns on the capacity of the National Health Service 
(NHS) grew, both due to its finite limit of resources and the 
virus’s rapid transmission rate.

To cope with the increasing demand on hospital beds 
and medical personnel, a key measure from the government 
in England was that hospitals should aim to suspend all 
elective (non-urgent) operations by April 2020 [3]. This 
had a two-fold impact on the healthcare system: firstly, by 
suspending elective operating, the number of bed spaces and 
ventilators available for COVID-19 patients were increased, 
whilst patient footfall and hence nosocomial transmission 
of the virus was reduced. Secondly, suspension of all non-
emergency services allowed redeployment of medical staff 
to areas of greater need. The redeployment of staff had a 
further impact on the running of emergency operations 
and the capacity to staff theatres appropriately. Prior to the 
COVID-19 pandemic, each specialty within our large tertiary 
teaching hospital had direct access to their individual theatres 
to undertake both elective and emergency operations. The 
redeployment of theatre staff and anaesthetic doctors meant 
all specialties were asked to share between two theatres 24 
hours a day for all emergency surgery. This change in theatre 
management dramatically impacted on how patients requiring 
emergency surgery were managed, particularly seen within 
our gynaecology department. 

Many studies have evaluated how COVID-19 has impacted 
surgical patients given these unprecedented changes. Ali et al. 
noted that there was a delay in presentation and an increase in 
complications and extensive surgery in paediatric patients with 
appendicitis [4]. Similarly, Holzman et al. have also observed 
very similar findings for men presenting with testicular torsion 
[5]. One of the most important gynaecological emergencies is 
adnexal torsion [6]. The enlarged ovary and/or the fallopian 
tube twists on its own pedicle, causing a constriction in blood 
flow. This can lead to ischaemia and eventually necrosis of 
the ovary if prompt untwisting of the adnexa by surgery is not 
performed. Therefore, timely diagnosis and management of 
adnexal torsion is crucial to prevent permanent tissue damage 
and to reduce the damage to ovarian function. Whilst there 
are various imaging modalities that can be used to aid in 
the diagnosis of adnexal torsion such as pelvic ultrasound, 
magnetic resonance imaging (MRI) or computer tomographic 
(CT) scanning, definitive diagnosis of adnexal torsion can 
only be made via surgical confirmation, usually in the form 
of a laparoscopy.

The objective of this study is to evaluate how COVID-19 
has affected the management of women who presented with 
suspected adnexal torsion.  

Method
A retrospective case control cohort study was conducted 
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2610 in the pandemic group (24th March 2020 - 23rd March 
2021). In the control group, 50 patients had emergency 
surgery for suspected adnexal torsion, with 50% (n=25) 
confirmed to have  torsion intra-operatively, whilst in the 
pandemic group 62 patients underwent emergency surgery 
for the same indication, with 58% (n=36) confirmed to have 
adnexal torsion intra-operatively. 

Demographic analysis on women presenting with 
confirmed adnexal torsion during surgery was performed 
[Table 1]. In the control group, the median age for women 
presenting with adnexal torsion was 33 years, with a range 
between 20 to 76 years; 80% of patients were of pre-
menopausal age as defined by the WHO. The median age 

in the pandemic group is 32 years, with a range between 17 
to 85 years; 92% of women were of pre-menopausal age. 
There was no statistical difference between the duration 
of symptoms prior to hospital admission between the two 
groups, with a median time of 48 hours in the control group 
and 24 hours in the pandemic group (p > 0.05, p=0.08). 84% 
and 89% of patients in the respective control and pandemic 
groups required analgesia stronger than paracetamol and non-
steroidal anti-inflammatory drugs (NSAIDs), such as codeine 
and or oramorph. All patients in both groups had at least 
one modality of imaging prior to the decision for diagnostic 
laparoscopy, unless they had a previously known adnexal 
cyst on recent imaging (within 3 months). 

  Control group (n=25) Pandemic group (n=36) p-value

Age (range, median) 20-76 (33) 17-85 (32) 0.45

Pre-menopausal (n, %) 20 (80%) 33 (92%) 0.25

Analgesia stronger than ibuprofen/paracetamol (n, %) 21 (84%) 32 (89%) 0.71

Number of hours between symptom onset to hospital admission  
(range, median) 4-336 (48) 2-504 (24) 0.08

Onset of symptom to hospital admission > 18 hours (n, %) 21 (84%) 21 (58%) 0.049

Non-ovarian sparing surgery 15 (60%) 14 (38%) 0.12

Confirmed infarction or necrosis on histology 15 (60%) 12 (33%) 0.07

Number of hours between referral to gynaecology emergency service to 
diagnosis of suspected adnexal torsion (range, median) 1-114 (3) 1-102 (9) 0.11

Number of hours between diagnosis of suspected adnexal torsion and 
operating time (range, median) 0.5-45 (7) 1-53 (4) 0.27

Table 1: Comparison of patient characteristics, timing, and ovarian outcomes among patients with confirmed adnexal torsion before and during 
COVID-19 pandemic. P-values are either Mann–Whitney U test or Fisher's exact test.

 

Figure 1: This figure shows the number of hours between patient 
referral to gynaecology services and when a diagnosis of possible 
adnexal torsion was made, as a comparison of timing between the 
pre-pandemic period and pandemic period. The interquartile range 
and median are shown.

 

Figure 2: This figure shows the number of hours between diagnosis 
of possible adnexal torsion and the time of operation, as a comparison 
of timing between the pre-pandemic period and pandemic period. 
The interquartile range and median are shown.
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The median time taken from referral to gynaecology 
emergency service to diagnosis of suspected adnexal torsion 
was 3 hours (range 1-144 hours) in the control group and 
9 hours (range 1-102 hours) in the pandemic group, with 
no statistical difference between the two groups (p>0.05, 
p=0.11) [Figure 1]. The median time taken between diagnosis 
of suspected adnexal torsion and operating time was 7 
hours (range 0.5-45 hours) in the control group and 4 hours 
(range 1-53 hours) in the pandemic group, with no statistical 
difference between the two groups (p>0.05, p=0.27) [Figure 
2]. 

In the pandemic group 47% patients had their diagnosis 
during working hours (Monday to Friday 0800 to 1700), 
compared to 40% in the control group. However, only 33% of 
those patients went on to have surgery the same day in-hours 
in the pandemic group, with all those in the control group 
having in-hours surgery. Patients in the pandemic group were 
6.5 times more likely to have their surgery out-of-hours when 
compared to the control group (OR 6.5 95%CI 1.36-31.09, 
p=0.01). Of the 43% of patients having their diagnosis out-of-
hours in the pandemic group 22% went on to have surgery in 
the out-of-hours setting, compared to 8% in the control group; 
a further 52% of patients who had an out-of-hours diagnosis 
went on to have in-hours surgery the following day in the 
control group. This is reflective of the inability to predict 
theatre capacity the following day during the pandemic as 
compared to the pre-pandemic group [Figure 3]. Out-of-
hours surgery was 4.5 times more common in the pandemic 
group overall. There was also no statistical difference in the 
number of hours between diagnosis to surgery time in the two 
groups, when comparing the time of the day the patient was 
referred or had a decision made for theatre.

Surgical outcomes demonstrated that 60% (n=15) of 
patients required non-ovarian sparing surgery (oophorectomy) 
in the pre-pandemic group, compared with 38% (n=14) in 
the pandemic group. On review of histopathology reports, 

60% (n=15) had histologically confirmed torsion in the pre-
pandemic group, compared with 33% (n=12) in the pandemic 
group.

Discussion
Main Findings

This is the first retrospective study to evaluate the impact 
of a pandemic on service delivery impacting the management 
of a gynaecological emergency and in particular on adnexal 
torsion. The evaluation was performed in a large teaching 
hospital in the UK, which covers a large geographical area 
receiving referrals from smaller regional centres and thus 
representative of women accessing healthcare during the 
pandemic.

This primary outcome of the study identified that 
COVID-19 pandemic did not have a direct impact on the 
overall outcome of the women with suspected adnexal 
torsion. There was no statistical difference in the number of 
hours between decision for theatre and surgery time in the 
pandemic group compared to the control group. This was 
despite the pandemic affecting the way that the healthcare 
service operated, with a reduction of theatre capacity and 
resources [8]. This was due to a multidisciplinary approach 
in better triaging the urgency of surgical cases across 
specialties, and increased consultant involvement to ensure 
the most appropriate cases were taken to theatre. One large 
systematic review highlighted that the commonest changes 
to surgical services included the modification to workforce, 
approach to patient care and triage criteria for surgical cases 
[9]. Within our study, we have noted that the key in sharing 
theatres between multiple specialties was triaging clinical 
urgency [10]. The pandemic has highlighted the importance 
of good communication and organisation between teams to 
ensure the system is run to its maximum capacity.

Furthermore, there was no significant difference found 
between the number of hours from gynaecology referral to 
the diagnosis of adnexal torsion in the pandemic group and 
in the control group. This highlighted that clinical care was 
not compromised due to extra infection control precautions 
or staffing issues. For emergency cases, due to the reduction 
of elective operations and workload, this also meant that 
consultants and senior staff were more readily available to be 
able to attend and review unwell patients to make a prompt 
clinical decision. 

This study highlighted an increase in out-of-hours 
operating during the pandemic period, regardless of the 
time in the day at which the patient presented to the acute 
gynaecology services. This was likely due to reduced 
resources during weekday working hours in the pandemic, 
such as a reduction in theatre capacity.  A previous study by 
Ndegbu et al. has demonstrated that night-time operating did 
not influence the outcome of the operation [11]. Similarly, 

 

Figure 3: This figure shows the proportion of patients that had a 
diagnosis made during working hours or out-of-hours and then 
subsequently had their operation in- or out-of-hours. In-hours (IH) is 
defined as Monday to Friday 0800 - 1700, and out-of-hours (OOH) 
is defined as outside of those hours.
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within out study, there were no operative complications and 
the rate of oophorectomy was not increased as a result of out-
of-hours operating. 

Most importantly, there were no statistical differences 
on the management of adnexal torsion or its outcome before 
and during the pandemic. This was a reassuring finding to 
demonstrate that the care of women was not comprised despite 
the reduction in staffing levels and theatre availability. This is 
particularly important in the context of adnexal torsion, as the 
consequence of losing an ovary can have devastating effects 
on an individual [12].

Strengths and Limitations
One limitation of our study was the single centre model, 

and thus we were only able to examine the patients that 
presented to our services. The number of patients visiting 
our hospital was steady over the two-year period, suggesting 
that there was no obvious variation due to people’s change in 
lifestyles or behaviour during the pandemic. 

A strength in our study was that we were able to account 
for possible seasonal variation by analysing data across a 
whole 12-month period. This also allowed evaluation of the 
longer-term effect of COVID-19 pandemic being evaluated 
following the acute phase. 

Interpretation
COVID-19 changed the face of how emergency care is 

being provided. The pandemic placed a unique requirement 
on healthcare providers not experienced in modern time, 
requiring them to treat acute emergencies without compromise 
and also to balance the workflow of patients presenting with 
acute emergencies. This included the introduction of testing 
of all patients being admitted to the hospital [13], separating 
patients with a high suspicion of COVID-19 and providing 
HCP with the correct personal protective equipment (PPE), 
when emergency operation was required for a patient with 
a positive or unknown COVID status [14]. In this study, 
we note that there were no significant delays in reviewing 
patients or in patients having their operation. This suggests 
that a well-developed workflow can improve the efficiency at 
time of increased demand with reduction in supply. 

The emergency theatre availability within the hospital 
was drastically reduced during the COVID-19 pandemic 
due to one emergency theatre being shared between multiple 
specialties 24 hours a day. Thus, the ability to work in a 
multidisplinary team and to effectively communicate the 
urgency for surgery was crucial in planning the surgical 
list order, especially when the workload was shared across 
multiple specialties. 

The number of patients attending emergency departments 
was shown to be reduced during the pandemic in 2020. This 
was evident across several different countries in all specialties 

[15, 16]. Patients’ anxiety of attending hospitals, social 
distancing and concerns on overwhelming the healthcare 
system were widely reported as factors to why there was a 
reduction in hospital footfall. However, this reduction did not 
appear to be sustained as patient numbers returned to pre-
pandemic levels after several months of the lockdown as 
living in a pandemic became the new normality and health 
concerns continued to bother them. Besides this, we noted a 
reduction in acute emergencies to gynaecology department 
in the initial three months during 2020. However, the levels 
quickly rose above the average expected admission in the 
following months as patients were increasingly reassured by 
the safety measures within hospitals to reduce COVID-19 
infection transmission. This overall increase in emergency 
admissions in the pandemic year may also be in part 
contributed by the suspension of the non-acute gynaecology 
clinic appointments. In the initial period of the pandemic, 
patients with routine elective appointments such as those 
with heavy menstrual bleeding and chronic pelvic pain were 
given treatments options to manage their condition in the 
community along with guidance from the Royal College 
of Obstetricians & Gynaecologist and Endometriosis UK. 
However, this management was not sustained and a portion 
of patients attended as emergency admissions requiring 
additional support. This link will need to be further evaluated 
in order to understand the spike in admissions and the impact 
of suspension of elective services. 

An initial concern was that patients may delay presentation 
to healthcare services due to concerns of exposure to 
COVID-19 within healthcare settings [17, 18]. However, 
this was not found in this study as the onset of symptoms to 
referral times were similar between the two groups. Patients 
did not delay seeking medical help, and this may be attributed 
to the nature of the acute condition and the severity of pain 
leading to a need for urgent treatment. In addition, this study 
has highlighted that there was no change in the number of 
patients with confirmed adnexal torsion, demonstrating that 
despite the pandemic, women were still able to access the 
care that they required. 

Evaluating the impact of the COVID-19 pandemic on the 
long-term health of surgical patients, in contrast with studies 
looking at testicular torsion, a mixture of outcomes was 
identified. A multicentre study in United States and Canada 
found that there was a significant increase in orchidectomy 
rate during COVID-19 pandemic than previously (42% 
from 29%). The data suggested that there was a significantly 
longer delay in presentation to seeking care from the onset of 
symptoms [5]. This is likely due to the population’s concern 
over hospital visits during a pandemic verses their concern in 
their health. By contrast, a study by Nelson et al. showed there 
was no significant difference in orchidectomy rate, time of 
symptom onset to presentation or the time from presentation 
to surgery [19]. The limitation of this study was that it only 
included a single centre. 
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There are currently no other studies looking specifically 
at adnexal torsion and the rate of oophorectomy during the 
COVID-19 pandemic. We note that our rate of oophorectomy 
across the two years were similar, if not slightly improved in 
the pandemic group. During the pandemic, a new protocol 
for the management of adnexal torsion was implemented, 
which reinforced and improved early diagnosis and decision 
to theatre time. This supported the clinicians’ diagnostic 
skills as well as improved awareness on the importance in 
ovarian-preserving surgery. This is crucial as the loss of an 
ovary can lead to a reduction in reproductive function as well 
as premature menopause in some women. 

Conclusion
The COVID-19 pandemic has affected healthcare 

delivery in many ways as demonstrated above, with regards 
to cancellation of elective operation and outpatient clinic 
reviews, as well as a reduction in emergency operating 
capacity. Healthcare professionals were required to adapt 
and deliver clinical reviews in new innovative ways, largely 
incorporating the use of digital platforms such as video 
consultations.  A key message that echoed throughout 
the healthcare community was to ensure patient care was 
not compromised even at the height of the pandemic. A 
functional, well thought-out contingency plan in the face of 
a pandemic was crucial. Our study demonstrated that the use 
of effective communication and a multidisciplinary working 
model were essential to delivering emergency care in a safe 
and timely fashion during times of crisis.
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