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Abstract: Patients who have undergone surgical resection of thymoma may present later with recurrence of
disease. This is most commonly in the pleural cavity. Surgery for recurrent thymoma has been shown to have
a survival advantage. During the COVID-19 pandemic, there has been a reduction in capacity for routine
healthcare provision. We present the outcomes of patients undergoing surgery for recurrent thymoma during
the COVID-19 pandemic and our protocols to allow surgery to be performed during this time. Retrospective
review of patients undergoing surgery for recurrent thymoma between March 2020 and the March 2021 at
a single centre was performed. Preoperative demographic data, postoperative outcomes and the incidence
of complications or postoperative COVID-19 infection were assessed. Over a 4-year period, and under the
care of a single surgeon, 7 operations were performed for recurrent thymoma. Of these, three patients were
operated during the COVID-19 pandemic. All patients had a history of myasthenia gravis (MG) and all
patients presented with disease recurrence in the pleural cavity. No patients had post-operative complications
and no patients tested positive for COVID-19 in the pre or postoperative period. Complete macroscopic
resection was achieved in all patients. Surgery for recurrent thymoma can be performed safely and complete
macroscopic resection can be achieved. It is possible to offer surgery with low risk of perioperative COVID
infection and related morbidity and mortality. Given the benefits seen in survival and disease-free survival,
we believe surgery for recurrent thymoma should continue to be advocated even during the current viral

pandemic.
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Introduction mediastinum, aside from cases where complete resection has

not been achieved (3). However, recurrence has also been

Surgical resection is the mainstay of treatment of thymoma reported in those with initial complete RO resection (4).

and has been reported to be safe with improved survival In one of the larger studies reported in the literature,

even in those with stage III and IVa thymoma (1,2). one group demonstrated that good long term outcomes can

Despite this, a number of patients who have undergone be achieved in the case of complete resection of recurrent

surgical resection may have recurrence of disease following disease, with survival up to 82% at 5 years (4).

resection. The most common site of recurrence is in the

pleural cavity and is less common to recur in the anterior
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The SARS-Cov-2 (coronavirus disease 19; COVID-19)
pandemic has caused significant mortality worldwide.
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Whilst the focus has been on reducing the number of
infections by introducing isolation protocols for those
with symptoms and for those who have tested positive
for COVID-19, there remains a significant impact on the
delivery of healthcare services in other specialities, such as
in cancer care and cardiovascular disease (5). For example,
in the case of lung cancer, there was a 40% reduction in
the number of patients referred for urgent review for the
investigation of possible lung cancer (6). This is likely to
be driven by the seemingly appropriate advice to stay at
home and isolate if one has symptoms of COVID-19 such
as a continuous dry cough which of course may also be the
presenting symptom of lung cancer.

In the United Kingdom, during the initial peak of
the pandemic, and again during the second wave in late
2020, hospital wards have been cleared and many elective
procedures and interventions have been postponed. Where
possible, surgery and treatment for urgent conditions has
continued. We have previously reported on our experience
in management of lung cancer patients requiring surgery
during the COVID-19 pandemic (7). During this period,
we also continued to offer surgery to those with mediastinal
tumours and indeed, patients with recurrent thymoma who
have been shown to benefit from surgical resection.

Our aim was therefore to present our experience of
patients operated on at a single centre in the UK for
recurrent thymoma during the COVID-19 pandemic.
We present the following article in accordance with the
Narrative Review Reporting Checklist (available at: http://
dx.doi.org/10.21037/med-21-10).

Patients and methods

A retrospective review of patients undergoing surgical
resection by a single surgeon during the COVID-19
pandemic (from March 2020 to the present day) was
performed. Seven thoracic surgeons cover 17 peripheral
hospitals but only patients with recurrent thymoma
or advanced thymoma discussed at the thymoma
multidisciplinary meeting were included. All patients
consented to be included in the case series. Patients
had a preoperative computed tomography (CT) scan
and a positron emission tomography (PET) scan. MRI
scanning was performed when there was concern regarding
invasion of the heart or great vessels. All patients had full
lung function tests and echocardiogram as routine pre-
operative work up. Patients were discussed at the local
multidisciplinary meeting to determine suitability of
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surgical resection. The definition of recurrent disease was
disease recurrence in the context of previous RO resection.

Demographic and pathological data [age, presence of
myasthenia gravis (MG), postoperative complications,
pre and postoperative treatment, patterns of recurrence,
and long-term follow-up information] were reviewed
retrospectively.

All procedures were performed with radical intent. Prior to
admission, patients were required to self isolate for, initially,
14 days prior to admission, however over time our unit
protocols were modified and self isolation was required for
7 days prior to admission. All patients underwent screening
for COVID-19 3 days before admission and were admitted
only after returning a negative test. These patients were
admitted on our unit’s ‘green’ pathway (‘amber’ being the
pathway for those who cannot isolate and ‘red’ being for those
with COVID-19). Upon admission, one day prior to surgery,
patients underwent a repeat polymerase chain reaction (PCR)
test, prior to surgery and would only proceed with surgery if
this swab was negative. All patients are nursed in a single room
and each patient is required to wear a surgical mask when
entering shared or communal areas of the hospital.

Results

During COVID-19 pandemic between March 2020 and
March 2021, three patients were operated for recurrent
thymoma. Additionally, during the same period, 4 patients
underwent surgery for stage III and IVa thymoma. For the
purposes of the current study, the three patients undergoing
surgery for recurrent thymoma were the subjects.

Patient characteristics are shown in Table 1. Patient 1,
who presented with MG underwent median sternotomy
thymectomy and wedge resection of the right upper lobe for
a B2/B3 thymoma in January 2019, which was followed by
chemotherapy. She presented one year following her initial
surgery with pleural recurrence and she underwent right
thoracotomy and partial pleurectomy in the lower right
chest as well as wedge resection of the right lower lobe and
resection and reconstruction of the diaphragm in May 2020,
with complete macroscopic resection and clear resection
margins. Diaphragmatic reconstruction was performed using
a biological mesh (Surgimend®, Integra Lifesciences, New
Jersey, USA) to reduce the risks of infection. Unfortunately,
this patient has re-presented again with bilateral pleural
recurrence for which she has undergone chemotherapy with
partial response and is awaiting surgery for disease of the
left hemithorax and radiotherapy of the right hemithorax.
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Table 1 Characteristics of patients undergoing surgery for recurrent thymoma during COVID-19 Pandemic (n=3)
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Patient 1 Patient 2 Patient 3
Age 63 55 78
Gender Female Female Female
Myasthenia gravis Yes Yes Yes
Site of recurrence Right pleura Left pleura Right diaphragm
Surgical approach Right thoracotomy Left thoracotomy Right thoraco-laparotomy
Lung resection Wedge resection right lower lobe Wedge resection left lower lobe No
Pericardial resection No No No
Diaphragmatic resection Yes Yes Yes

Method of diaphragmatic reconstruction

Biological mesh

Direct closure

Biological mesh

Operative time (minutes) 120 120 110
Estimated Blood Loss (mL) 100 250 80
Transfusion (units packed red cells) 0 0 0
Chest drain removal (day post op) 3 4 2
Length of hospital stay (days) 4 4 6
Complications No No No

Histology

R status

B2/B3 metastatic thymoma
RO

B2/B3 metastatic thymoma
RO*

B2 metastatic thymoma

RO

*, Patient 2 had an R1 resection during the first surgery and an RO after redo median sternotomy for recurrence.

Patient 2 presented with symptoms of MG and
underwent median sternotomy and debulking surgery for
a B2 non-invasive thymoma in 2010, with R1 resection
followed by radiotherapy. In 2012 the patient was found
to have disease recurrence in the anterior mediastinum
and so underwent redo sternotomy for thymoma
recurrence. Resection was complete and the patient
received radiotherapy postoperatively. She was noted in
October 2020 to have a left basal pleural nodule which
was positive on PET scanning. The patient underwent
left thoracotomy and wedge resection of the upper and
lower lobes, pleurectomy and diaphragmatic resection and
reconstruction in November 2020, the pathology of which
demonstrated a recurrent B2 thymoma with macroscopically
complete resection. A CT scan performed in January 2021
did not show any residual disease.

Patient 3 underwent thymectomy for stage II thymoma in
2005, having presented with MG. In 2016, the patient was
noted to have a right pleural nodule, which was positive on
PET scanning. She therefore underwent right thoracotomy,
resection of diaphragmatic nodules, diaphragmatic
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plication, resection of visceral pleural nodules and posterior
parietal pleurectomy in October 2016. The pathology
demonstrated recurrences of type B2 thymoma which were
completely excised. The patient presented again in 2018
with a right sided paraspinal lesion, which was positive
on PET scanning and underwent redo right thoracotomy
and resection of this lesion and pleurectomy, however the
pathology demonstrated no evidence of disease recurrence
and the lesion was a reactive lymph node. She was noted on
follow up scanning in November 2020 to have a new peri-
diaphragmatic soft tissue mass, which demonstrated interval
growth and so she underwent re-redo right thoracotomy
and resection of the peri-diaphragmatic lesion and
diaphragm resection and reconstruction with a biological
patch in January 2021. The pathology of this lesion has
shown a completely excised B2 thymoma metastasis.

All patients had a planned admission to the intensive care
unit for one night for monitoring given the history of MG.
There was no perioperative mortality in any of the patients
operated during the COVID-19 pandemic. The duration
of chest drainage was 3, 4 and 2 days respectively. Length
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of hospital stay was 4 days in the first 2 patients and 5 days
in the third. There were no postoperative complications
in any of these patients and no patients tested positive for
COVID-19 in the postoperative period or were re admitted
to hospital.

Discussion

Whilst relatively uncommon, we have demonstrated that
surgery for recurrent thymoma can be performed with low
perioperative mortality and with complete macroscopic
resection in the majority of cases. Although our series is of
a relatively small number of patients, we have demonstrated
that the risks of perioperative COVID-19 infection are low,
when patients are admitted through a managed pathway.

We have previously reported our experience of the
surgical treatment of lung cancer during the COVID-19
pandemic (7). We believe that ensuring strict protocols in
identifying those with COVID-19 are adhered to results
in reduced risk of transmission to and from patients being
admitted for elective surgery for cancer.

Much debate has ensued following the first wave of
coronavirus infection in Spring of 2020, where the majority
of elective services were halted or significantly reduced
in capacity. As a result, there were a number of patients
in whom treatment of non COVID related conditions
was delayed or even cancelled. Initially, at the beginning
of the pandemic, it was considered that there would be a
relatively short impact on healthcare systems and as a result,
a relatively short impact on the provision of healthcare for
other important conditions. With the second wave of the
pandemic, this may not necessarily be the case. In a study by
Lai and colleagues, they have modelled that with the decline
in urgent referrals for cancer care as well as other measures
such as attendance at chemotherapy sessions, there are likely
to be more than 17,000 excess deaths in 1 year, indirectly
related to COVID-19 (8). Of course, patients with cancer
are at increased risk of also being infected and developing
COVID and so in these patients, the same group estimated
9,000 excess deaths in 1 year directly related to COVID in
cancer patients (8).

Since September 2020, cases of COVID-19 have
been rising significantly, and even with a second national
lockdown in November of 2020, the UK healthcare
service is under significant strain. Perhaps differently
during this second wave of the pandemic, there has been
a greater emphasis on the continuation of the delivery of
routine healthcare and this means the healthcare system is
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under even more duress than during the first wave of the
pandemic.

In our unit, to allow us to continue to offer as
comprehensive a Thoracic Surgical service as possible,
and to ensure we are able to continue to offer surgery, a
number of protocols and practices have been established, as
described in Methods.

Patients undergo PCR COVID-19 testing up to 72 hours
prior to admission. Providing this test is negative, the
patient is admitted the day before the planned surgery,
where a second COVID-19 test is performed. Preoperative
blood tests are performed and all patients have at
least a chest X-ray performed. More recently, we have
implemented a routine high-resolution CT scan in place of
chest X-ray, performed on the day before surgery, to detect
interstitial changes which may be related to COVID-19.
Only if the patient is negative will they then undergo
surgery. These patients are all nursed in areas separate to
COVID patients in the pre and postoperative periods. In
the operating theatre, full personal protective equipment
(PPE), is worn by all members of the team, including FFP
grade 3 mask, eye protection, gloves and gown. The patient
is anesthetised and intubated inside the operating theatre,
with as few team members present as possible. Surgery is
performed without allowing admission of other staff into or
out of the theatre until the operation is complete. All PPE
is changed prior to receiving the next patient.

With these protocols, we have managed to continue to
offer a full range of thoracic surgical treatments, such as
surgery for recurrent thymoma, and since the beginning of
the pandemic in March 2020, over 1,000 operations have been
performed in our unit, of which 262 operations for benign
(n=58) and malignant (n=204) disease have been performed by
a single surgeon. There have been 9 postoperative COVID-19
infections and 3 deaths related to COVID. There were
3 patients readmitted with COVID-19 post discharge and
are all alive. In the current cohort for recurrent thymoma, no
patients were infected and developed COVID.

Regarding the patients undergoing surgery for recurrent
thymoma, there are limited large studies reported. We have
assessed the outcomes of surgery for recurrent thymoma
compared to the most recently reported series, as shown
in Table 2. The majority of patients undergoing surgery
for recurrence will be those with pleural disease and these
represent 75% of recurrences (10), as in the current series.
It may be related to seeding during the initial surgery and a
means of preventing this, particularly in those undergoing
surgery via median sternotomy, would be to avoid breaching
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Table 2 Outcomes of surgery for recurrent thymoma compared to recently reported series

our unit Sandri et al., Murakawa et al., Marulli et al.,
2014 (4) 2014 (9) 2016 (3)
No of patients 7 81 6 103
Myasthenia gravis 4 (57.1%) 54 (66.7%) 3 63 (61.2%)
Site of recurrence
Locoregional 7 62 6 80 (77.7%)
Distant 0 6 0 14 (13.6%)

Surgical approach (in Thoracotomy =6 (85.7%); ND
locoregional recurrence) VATS =1 (14.3%)

Operative mortality 0 0

Incomplete resection 0 16 (21.3%)

Thoracotomy =3 (50%);
VATS =3 (50%)

1 (16.7%)

ND

Thoracotomy =52 (71.2%); VATS =2 (4.2%);
sternotomy + thoracotomy =1 (1.4%)

ND
23 (31.5%)

VATS, video-assisted thoracoscopic surgery; ND, not detailed.

the mediastinal pleura. The diaphragm may be involved
in these patients, as in all patients in the current series.
Methods of diaphragmatic reconstruction include direct
closure and the use of patches or mesh, which may or may
not be absorbable. During the pandemic, we have opted
for the use of biological meshes where diaphragmatic
reconstruction is required. Whilst this may be a more
costly, the use of prosthetic, non-absorbable material
increases the risk of postoperative infection (11). Whilst
the use of a biological mesh is unlikely to directly reduce
the risk of COVID-19 infection, it will reduce the risk
of postoperative infection which may require prolonged
hospital admission or even readmission, with its risks of
nosocomial COVID infection. The use of biological mesh
for diaphragmatic reconstruction is now our preferred
method of reconstruction.

The optimal treatment of thymoma recurrence is not
yet clearly defined given the relative lack of large studies.
However, considering that the progression of recurrent
disease is relatively slow, it would seem appropriate that
repeat surgery for recurrence is justified. Despite this,
multimodality treatment that combine radiotherapy and
chemotherapy with surgery, are today widely accepted as
treatment for recurrent thymoma. Therefore, given the
improvement in survival and disease-free survival that have
been observed (4), surgery for thymoma recurrence should
continue to be advocated even during pandemic.

Conclusions

We have demonstrated that surgery for recurrent thymoma

© Mediastinum. All rights reserved.

can be performed safely and complete macroscopic
resection can be achieved. By ensuring adherence to strict
infection control protocols, it is possible to offer surgery
with low risk of perioperative COVID infection and related
morbidity and mortality. Given the benefits seen in survival
and disease-free survival, we believe surgery for recurrent
thymoma should continue to be advocated even during the
current viral pandemic.
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