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Summary Background: The safety of surgery during and after the coronavirus disease-2019 
(COVID-19) pandemic is paramount. Early reports of excessive perioperative mortality in COVID- 
positive patients promoted the widespread avoidance of operations. However, cancelling or 
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delaying operations for cancer, trauma, or functional restitution has resulted in increased mor- 
bidity and mortality. 
Methods: A national multicentre cohort study of all major reconstructive operations carried 
out over a 12-week period of the ‘COVID-19 surge’ in the United Kingdom and Ireland was per- 
formed. Primary outcome was 30-day mortality and secondary outcome measures were major 
complications (Clavien-Dindo grade ≥3) and COVID-19 status of patients and healthcare profes- 
sionals before and after surgery. 
Results: A total of 418 patients underwent major reconstructive surgery with a mean oper- 
ating time of 7.5 hours and 12 days’ inpatient stay. Cancer (59.8%) and trauma (29.4%) were 
the most common indications. COVID-19 infection was present in 4.5% of patients. The 30-day 
post-operative mortality was 0.2%, reflecting the death of one patient who was COVID-negative. 
Overall complication rate was 20.8%. COVID status did not correlate with major or minor com- 
plications. Eight healthcare professionals developed post-operative COVID-19 infection, seven 
of which occurred within the first three weeks. 
Conclusions: Major reconstructive operations performed during the COVID-19 crisis have been 
mostly urgent cases involving all surgical specialties. This cohort is a surrogate for all major 
operations across all surgical specialties. Patient safety and surgical outcomes have been the 
same as in the pre-COVID era. With adequate precautions, major reconstructive surgery is safe 
for patients and staff. This study helps counsel patients of COVID-19 risks in the perioperative 
period. 
Crown Copyright © 2020 Published by Elsevier Ltd on behalf of British Association of Plastic, 
Reconstructive and Aesthetic Surgeons. All rights reserved. 
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ntroduction 

ince the World Health Organisation officially declared coro- 
avirus disease-2019 (COVID-19) a pandemic on 11 March 
020, healthcare systems and societies have been signifi- 
antly disrupted. 1 , 2 Globally, it is estimated that over 28 
illion (72.3%) planned operative procedures have been 
ancelled during the 12-week peak of the pandemic, which 
ffected all main surgical specialties. 3 

In the UK and Ireland, a national directive was passed 
hroughout the National Health Service (NHS) on March 17 
o cancel all non-urgent elective operations for a period 
f at least three months. 4 This was primarily intended to 
ree up hospital beds and enable operating theatres and 
urgical staff to be re-deployed for treating COVID-19 pa- 
ients. 4 , 5 However, a significant side effect of this has been 
o deprive patients of life-changing operations, 6 causing 
hem increased pain, morbidity and mortality-risk, 7 with re- 
tricted function and reduced quality of life. 8 This will have 
 longer-term adverse impact for both individual patients 
nd society as a whole. 8-10 

Recent reports of high mortality and complication rates 
ssociated with operating on COVID-positive patients 11 , 12 

ave reinforced this national response to cancel or delay 
perations. Prior to the COVID-19 pandemic, 4.2 million pa- 
ients were on waiting lists for NHS treatment. This has 
lready increased significantly over the last three months 9 

nd is expected to reach 10 million patients by the end of 
020. 
This national collaborative study recruited consecutive 

ata from all registered reconstructive surgical centres in 
he UK and Ireland during the peak months of the COVID- 
9 pandemic, to analyse the safety and efficacy of major 
econstructive operations. These operations are typically 
ndertaken with other surgical specialties and are lengthy 
1162
ith a prolonged inpatient stay. The aim was to establish 
hether it was safe to recommence surgical practice. This 
ould provide guidance for surgeons to better counsel their 
atients within the UK and Ireland as compared to previ- 
usly published work. 11 , 12 

ethods 

esign 

 national multicentre cohort study of all major reconstruc- 
ive operations carried out in the UK and Ireland over a 12- 
eek period, from 1 March 2020 to 23 May 2020, was per-
ormed. 
Major reconstructive operations were defined as 
icrosurgical tissue transfer, major pedicled flaps, re- 
lantations, and major limb revascularisations performed 
or elective, cancer or emergency indications, in both 
dults and children. Minor reconstructive or other surgical 
rocedures were excluded. 
The study was registered and approved as a clinical au- 

it at the lead centre – University Hospitals of Leicester 
HS Trust with registration number 10,596 – with Caldicott 
uardians’ approval. Confirmation was obtained from a local 
cientific committee that ethical approval was not required. 

ata collection 

onsultant reconstructive surgeons were contacted and al- 
ocated as principal collaborators in all 70 major reconstruc- 
ive surgical centres within the UK and Ireland ( Figs. 1 and 
 ). This included all centres listed within the British Associa- 
ion of Plastic and Reconstructive Surgeons (BAPRAS) direc- 
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Fig. 1 Study design. 
Major reconstructive surgery centres and surgical cases included, according to pre-defined inclusion and exclusion criteria. Surgical 
case mix by anatomical region. 
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ory 13 as well as centres performing major reconstructive 
ral and maxillo-facial surgery. Collaborators were provided 
ith written guidance and remote support throughout the 
tudy period. 
A specifically designed proforma was developed and 

ecurely distributed to collect only pertinent, routine, 
nonymised data with no change to clinical care pathways 
Appendix 3). This was completed and returned for each 
onsecutive case that met inclusion criteria. 
Before locking the dataset for analysis, the local princi- 

al collaborator for each hospital was asked to confirm data 
ompleteness, including 30-day follow-up, and that all eli- 
ible patients had been entered into the database. 

atients and healthcare professionals 

emographic variables recorded for patients included age, 
ender, ethnicity, comorbidities, smoking status, and Amer- 
can Society of Anesthesiologists (ASA) physical status clas- 
ification I-V. 14 

Operative variables included diagnosis, operation, type 
f flap/replantation, reconstructed body part, and date. 
he priority level of surgery was classified according to the 
HS England speciality-specific surgical priority levels 15 on 
he basis of recommended time intervals from presenta- 
ion to surgical treatment. Duration of the operating theatre 
pisode (arrival of the patient in the anaesthetic room un- 
il leaving theatre) was also recorded, including total surgi- 
1163
al time (knife-to-skin to last suture) and total non-surgical 
ime (pre- and post-surgery). 
Variables regarding the intraoperative use of personal 

rotective equipment (PPE) and perioperative COVID-19 sta- 
us were also collected. This included whether patients or 
ealthcare professionals were clinically suspected of having 
OVID-19 before or within 2 weeks after surgery, and if they 
ere tested for COVID-19 by swab test, chest x-ray or CT 
can. 

utcomes 

he primary outcome was all-cause 30-day post-operative 
ortality for all cases included in the study, with the day of 
urgery defined as day 0. 
The key secondary outcome measures were major com- 

lications (Clavien-Dindo grade ≥3), 16 and COVID-19 status 
efore and after surgery for both patients and healthcare 
rofessionals. Additional secondary outcomes included mi- 
or post-operative complications (Clavien-Dindo grade ≤ 2), 
eturn to theatre and length of inpatient stay. Trends in the 
umber of operations were also mapped against time and 
he national incidence of COVID-related deaths, 18 through- 
ut the 12-week study period ( Fig. 3 ). 
In view of the national variations of perioperative test- 

ng during the study period, 17 patients and healthcare pro- 
essionals with symptoms of COVID-19 prior to the introduc- 
ion of routine antigen swab testing in each centre were 
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Fig. 2 Geographical distribution of patients undergoing major reconstructive operations. 
Major reconstructive surgical caseload as a percentage of the total 418 cases performed, by geographical region in the UK and 
Ireland. 
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iagnosed based on clinical symptoms. After the introduc- 
ion of testing in each centre, patients were diagnosed pri- 
arily based on results of their swab tests. However, if a 
atient had classical symptoms of COVID-19 either pre- or 
ost-operatively but had a negative test result, they were 
lso identified as COVID-positive, to account for the high 
alse-negative rate of swab tests in use at the time. 17 

tatistical analysis 

ata were interrogated according to STROBE guidelines for 
bservational studies. 18 Analysis was conducted using Sta- 
istical Product and Service Solutions (SPSS), IBM Corp, for 
indows version 21 • 0, (SPSS Inc., Armonk, NY, USA). 
Continuous data were tested for distribution. Non- 

ormally distributed data were tested using the Mann- 
1164
hitney U test. The χ2 and Fisher’s exact tests were used 
or categorical data. The cut-off for theatre time and length 
f stay was defined based on the receiver-operating charac- 
eristic (ROC) analysis. Relative risk (RR) and 95% confidence 
ntervals (CI) were generated using the Stata for Windows 
ersion 15. P value < 0.05 (two-sided) was considered statis- 
ically significant. Missing data were included in flowcharts 
nd descriptive analyses, allowing denominators to remain 
onsistent in calculations. 

esults 

esponse rate from the 70 centres performing major recon- 
tructive surgery in the UK and Ireland was 100% ( Fig. 1 ).
ix centres did not perform any major reconstructive op- 
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Fig. 3 Major reconstructive surgery case numbers over time. 
Number of major reconstructive surgeries performed over the 12-week study period (grey), alongside the national incidence of 
deaths associated with COVID-19 (black) and key time points regarding national policy changes in the UK and Ireland (red, green 
and blue). 
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rations during the study period. The remaining 64 centres 
ubmitted a total of 467 cases, of which 418 cases met the 
nclusion criteria for the study. By the date of final analysis 
28 June 2020) 30-day follow-up data were available for all 
18 patients. 

umber of major reconstructive operations 
erformed 

ase numbers varied between the different geographical re- 
ions of the UK and Ireland ( Fig. 2 ), with the largest num-
er performed in Scotland (76/418 [18.2%]), followed by 
ondon, England (62/418 [14.8%]) and South West England 
55/418 [13.2%]). 
Case numbers also varied during the 12-week study pe- 

iod ( Fig. 3 ). Initially, there was a sizeable decrease in the 
requency of major reconstructive cases, which was most 
arked during the period from 1 March to 4 April 2020. 
1165
umbers remained low throughout the month of April and 
hen increased again towards 40 cases per week by the end 
f May. 

OVID-positive patients 

ineteen (4.5% [19/418]) patients were COVID-positive 
erioperatively ( Fig. 4 ). Eleven (2.6% [11/418]) were diag- 
osed pre-operatively (four positive swab tests and seven 
linically diagnosed). Surgery was deferred for a minimum 

f ten days in these patients, following which two minor 
nd one major (flap failure) post-operative complications 
ccurred. A further eight (2.0%) patients were diagnosed 
ith COVID-19 post-operatively (five positive swab tests 
nd three clinically diagnosed). Of these, two patients de- 
eloped complications, one major (prolonged ITU stay) and 
ne minor (seroma collection). No 30-day post-operative 
ortality occurred in association with COVID-19. 
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Fig. 4 Patients diagnosed with COVID-19 perioperatively. 
∗ Clinically diagnosed prior to established swab testing protocols. A,B,C,D,E,F Each letter refers to a single patient in the above 
descriptors for complication. 
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omparisons between COVID-positive and 

OVID-negative patients 

here was no significant gender difference in COVID status 
 p = 0.152) between male (219 [52.4%]) and female patients 
199 [47.6%]) ( Table 1 ). Mean age of the entire patient pop- 
lation was 51.6 years (range: 10–92 years), with COVID- 
ositive patients having a significantly higher mean age of 
3.4 years (range: 20–92 years and p = 0.005) than that of 
OVID-negative patients (mean 50.9 years and p = 0.005). 
he majority of patients (377 [90.2%]) were of white ethnic 
ackground and all COVID-positive patients were within this 
roup. 
The most prevalent comorbidities amongst all patients 

ere hypertension (21.8%), diabetes (10.3%), asthma/COPD 

10.3%) and cardiovascular disorders (9.6%). COVID-positive 
atients had a significantly higher incidence of hyperten- 
ion ( p = 0.000), asthma/COPD ( p = 0.008), cardiovascular 
isorders ( p = 0.026) or cerebrovascular disease ( p = 0.014) 
 Table 1 ). Most patients were ASA grade II (227 [54.3%]), and 
OVID-positive patients (10/19 [52.6%]) were more likely to 
ave a higher ASA grade (III/IV) (RR: 2.06 [95% CI: 1.3–3.26], 
 = 0.009) than that of the COVID-negative group (102/399 
25.6%]) ( Fig. 5 ). 
The majority of patients underwent major surgery for 

ancer (250 [59.8%]) or trauma (123 [29.4%]) and the distri- 
ution of these categorical diagnoses was similar between 
OVID-positive and COVID-negative patients ( p = 0.485) 
 Table 1 ). The majority of COVID-positive patients (63.2%) 
nderwent cancer surgery. Sites of operations were hetero- 
eneously distributed between head and neck (102 [24.4%]), 
runk (149 [35.6%]), lower limb (128 [30.6%]) and upper limb 
39 [9.3%]) with similar distribution between COVID-positive 
nd COVID-negative patients ( p = 0.284) ( Figs. 1 and 6 ). Of
hese operations, 247 (59.1%) involved microsurgical tissue 
ransfer, 145 (34.7%) involved major pedicled flap recon- 
1166
truction and 26 (6.2%) were replantation or major revas- 
ularisation cases ( Table 1 ). COVID-positive patients were 
ore likely to undergo major pedicled flap reconstruction 
RR: 1.61 [1.07–2.42] and p = 0.053). 
Overall, 85% of cases were priority level 1a, 1b or 2 ac- 

ording to the NHS England speciality-specific surgical pri- 
rity levels. 16 Of the 19 COVID-positive patients, 5 were pri- 
rity level 1b (required surgery within 72 h) and 14 were 
riority level 2 (required surgery within 4 weeks). 
All patients underwent major operations involving re- 

ection and/or reconstruction with a mean operating the- 
tre duration of 7.5 h, with no significant difference be- 
ween COVID-positive (mean 436.7 min) and COVID-negative 
atients (mean 451.7 min) ( p = 0.457). However, COVID- 
ositive patients had a significantly higher mean length of 
npatient stay of 16.1 days than that of 11.8 days for COVID- 
egative patients ( p = 0.031) ( Fig. 5 ). 

ost-operative complications of major 
econstructive surgery 

f the 418 major reconstructive operations performed dur- 
ng this 12-week period, major complications (Clavien-Dindo 
lassification ≥ 3) were observed in 87 (20.8%) patients. 
he incidence of major complications was 15.8% (3/19) in 
he COVID-positive group and 21.1% (84/399) in the COVID- 
egative group was (RR:0.75 [0.26–2.16] and p = 0.775). Of 
he 87 patients with major complications, 64 (15.3%) re- 
uired return to theatre and 20 (4.8%) had a prolonged ITU 

tay. There was no significant difference in any of these pa- 
ameters between the two groups ( Fig. 5 ). 
Minor complications (Clavien-Dindo grade ≤2) were 

oted in 81 (19.4%) cases, which were similarly distributed 
etween the COVID-positive (4/19 [21.1%]) and COVID- 
egative patients (77/399 [19.3%]) ( p = 0.772) ( Fig. 5 ). 
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Table 1 Demographic data for all patients included in the study, in relation to their COVID-status perioperatively. p < 0.05 (bold) 
denotes statistical significance. 

Study Characteristics All Patients COVID-positive COVID-negative p-value 

418 19(4.5) 399(95.5) 
Age (Years) 
Mean 51.6 63.37 50.87 0.005 
Median 54 71 54 
Gender 
Male 219(52.4) 6(31.6) 193(48.4) 0.152 
Female 199(47.6) 13(68.4) 206(51.6) 
Comorbidities 
Hypertension 91(21.8) 11(57.9) 80(20.1) 0.000 
Diabetic 43(10.3) 3(15.8) 40(10) 0.419 
COPD/Asthma 43(10.3) 6(31.6) 37(9.3) 0.008 
Chronic Kidney disease 14(3.3) 2(10.5) 12(3) 0.129 
Cardiovascular disorder 40(9.6) 5(26.3) 35(8.8) 0.026 
Cerebrovascular disorder 12(2.9) 3(15.8) 9(2.3) 0.014 
Ethnicity 
White 377(90.2) 19(100) 358(89.7) 0.339 
Non-White 30(7.2) 0(0) 30(7.5) 
Unknown 11(2.6) 0(0) 11(2.8) 
ASA Grade 

I 79(18.9) 2(10.5) 77(19.3) 0.000 
II 227(54.3) 7(36.8) 220(55.1) 
III 99(23.7) 6(31.6) 93(23.3) 
IV 13(3.1) 4(21.1) 9(2.3) 
Diagnosis 
Benign 24(5.7) 0(0) 24(6) 0.485 
Cancer 250(59.8) 12(63.2) 238(59.6) 
Infection 21(5) 2(10.5) 19(4.8) 
Trauma 123(29.4) 5(26.3) 118(29.6) 
Reconstruction Type 

Free Flap 247(59.1) 8(42.1) 239(59.9) 0.065 
Pedicled Flap 145(34.7) 11(57.9) 134(33.6) 
Replant/Major revascularisation 26(6.2) 0(0) 26(6.5) 
Length of Stay (Number of days) 
Mean 11.98 16.1 11.79 0.031 
Median 8 15 8 
Theatre Time (min) 
Mean 451.03 436.68 451.74 0.457 
Median 450 400 450 
Priority Level of Surgery 
1a (within 24 h) 28(6.7) 0(0) 28(7) 0.236 
1b (within 72 h) 88(21.1) 5(26.3) 83(20.8) 
2 (within 4 weeks) 239(57.2) 14(73.7) 225(56.4) 
3 (within 3 months) 16(3.8) 0(0) 16(4) 
4 (More than 3 months) 47(11.2) 0(0) 47(11.8) 
Site of Surgery 
Head and neck cutaneous 43(10.3) 3(15.8) 40(10) 0.284 
Head and neck mucosal 59(14.1) 5(26.3) 54(13.5) 
Lower limb 128(30.6) 6(31.6) 122(30.6) 
Trunk 149(35.6) 5(26.3) 144(36.1) 
Upper limb 39(9.3) 0(0) 39(9.8) 
Mortality 
All-cause 30-day mortality rate 1(0.2) 0 1(0.3) 0.955 

1167 
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Fig. 5 Key patient, surgical and post-operative outcomes in relation to COVID-status. 
Forest plot. Distribution of various study characteristics between COVID-positive and COVID-negative patients. Relative risk (RR) 
with 95% confidence intervals (CI). P-value < 0.05 denotes statistical significance. 
∗Replantation cases (26 patients) were excluded from this analysis as no COVID-positive patients underwent replant operations. 
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he all-cause 30-day mortality rate was 0.2% (1/418). This 
ccounted for a single patient who was COVID-negative 
hroughout their treatment ( Table 2 ). They were ASA grade 
V, and underwent a 17.8 h neurosurgical resection involving 
raniectomy and reconstruction with microsurgical tissue 
ransfer. On post-operative day 4, they had a cerebrovas- 
ular accident and died on day 7 post-operatively. 
Only one other death was reported, which occurred af- 

er the 30-day follow-up period. This occurred on post- 
perative day 31 in a patient who was ASA grade III and 
ad undergone coronary artery bypass grafting complicated 
y sternal dehiscence, multiple surgical debridements and 
ubsequent reconstruction with a pedicled omental flap. 
ollowing discharge from hospital, the patient was re- 
dmitted and subsequently diagnosed with COVID-19 on 
ost-operative day 10, before the patient 21 days later. The 
atient had multiple cardiac, respiratory and metabolic co- 
orbidities ( Table 2 ). 

OVID-positive healthcare professionals 

o healthcare professionals were known to be COVID- 
ositive preoperatively. Eight healthcare professionals were 
1168
iagnosed with COVID-19 within two weeks of treating eight 
eparate patients ( Fig. 7 ), giving a 1.9% infection rate for 
ealthcare professionals. One was diagnosed with antigen 
wab test and seven were clinically diagnosed. Five of these 
ere involved in potentially aerosol-generating procedures 
f the head and neck and four had not used their FFP3 (or
quivalent) masque throughout the operation. Seven oc- 
urred within the first three weeks of March, prior to the 
ntroduction of PPE guidelines for healthcare professionals. 

iscussion 

OVID-19 and associated national directives introduced dur- 
ng the pandemic have caused a significant reduction in sur- 
ical activity over this 12-week peak period throughout the 
K and Ireland ( Fig. 3 ). However, a sizeable cancer and 
rauma reconstructive caseload continued, providing a rep- 
esentative population in which to study the safety of major 
econstructive surgery for consecutive patients. 
The post-operative outcomes for patients nationally 

emonstrate the safety of major reconstructive surgery per- 
ormed during the COVID-19 pandemic. These are compara- 
le to published data from the pre-COVID era, 19 , 20 including 
he UK national flap registry. 21 
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Fig. 6 Major reconstructive surgery case numbers according to anatomical site and surgical specialties involved in the patients’ 
care. 
(A) Distribution of surgical case numbers according to anatomical site of the body. (B) Frequency of COVID-19-positive patients 
diagnosed perioperatively according to anatomical site of the body. 

Fig. 7 Healthcare professionals diagnosed with COVID-19 perioperatively. 
∗ Clinically diagnosed prior to swab testing protocol. 
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Major reconstructive surgery has been performed to 
 high standard, despite the multiple challenges faced 
hroughout the healthcare sector, both inside and outside 
he operating theatre. These included altered theatre en- 
ironments, unfamiliar theatre teams, delayed start times, 
ncreased changeover times between cases, confusion re- 
1169
arding testing for patients and staff, evolving PPE require- 
ents, and both communication and technical difficulties 
hile wearing PPE in the theatre. 
Furthermore, high-quality outcomes were maintained in 

his patient population with high incidence of factors known 
o be associated with increased morbidity and mortality, 22 
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Table 2 Key demographic and surgical factors related to mortality. 

Case 1 (7-day mortality) Case 2 (31-day mortality) 

COVID-19 status Swab test negative, no 
symptoms of COVID-19 

COVID-19 negative throughout initial 
hospital admission, including operation. 
Discharged home and later re-admitted, 
with subsequent COVID-positive swab 
test (day-10 post-operatively) 

Age > 65 years old > 65 years old 
ASA grade IV III 
Urgency of surgery NHS England priority level 2 NHS England priority level 2 
Complexity of surgery Neurosurgical resection, 

neck dissection and free 
flap reconstruction 

Coronary artery bypass grafts 
complicated by sternal dehiscence and 
sternal osteomyelitis, requiring multiple 
repeat debridements and omental flap 
reconstruction through laparotomy 

Surgical time 17.8 h 2.1 h 
Post-operative 

complications 
Clavien-Dindo grade 4 and 5 
(stroke, respiratory failure 
requiring ventilation and 
death) 

Clavien-Dindo grade 4 and 5 (COVID 
pneumonia, respiratory failure and 
death) 

Death Day 7 post-operatively Day 31 post-operatively 
Mortality rate 0.2% 30-day mortality rate 0.4% overall mortality rate 
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ncluding urgency (85.0% priority levels 1a, 1b and 2), com- 
lexity (59.1% microsurgical tissue transfer), long duration 
average duration 7.5 h), long inpatient stay (12 days), can- 
er (59.8%) or trauma (29.4%) diagnosis and raised ASA grade 
81.1% ASA II-IV). 
This is the first report of the all-cause 30-day mortality 

ate (0.2%) in a complete population in which the denomi- 
ator is known. This stands in contrast to the 20.5% 

11 and 
3.8% 

12 peri–operative mortality risk published for COVID- 
ositive patients only, which may be less representative of 
he overall population undergoing surgery during the pan- 
emic. 23 The current studied population had a COVID-19 in- 
idence of 4.5% (19/418), which reflects the general popu- 
ation incidence at the time (6.8%). 24 As a result, our data 
eport a lower risk prediction for all consecutive patients 
ndergoing major reconstructive surgery during the COVID- 
9 pandemic. COVID-19 positive status was not associated 
ith increased mortality or morbidity risk throughout the 
ealthcare systems of the UK and Ireland. 
The all-cause 30-day post-operative mortality rate was 

.2% (1/418), with an additional death occurring after 30- 
ays post-operatively (0.4% overall mortality) ( Table 2 ). 
oth deaths were the result of multiple patient and surgical 
actors, in patients for whom a high mortality risk would 
ave been predicted independently of COVID-19. These 
ortality rates are comparable to in-hospital mortality re- 
orted in the UK national flap registry 21 (overall mortality 
.5% (16/3486)) and reported figures from the pre-COVID 

ra of 4% in-hospital mortality 19 and 7.4% 30-day mortality 20 

or all surgical specialties. 
Furthermore, our results support those published from a 

arge series of major cancer operations performed in a sin- 
le centre in India 25 during the same time period. Although 
nable to report 30-day mortality, no post-operative deaths 
ere reported from 494 operations, and the complication 
ate was not increased in their six COVID-positive patients. 
1170
In deciding whether or not to offer appropriate surgery 
or patients during the COVID-19 pandemic, the potential 
isk of operating must be set against the known risk of not 
perating. Worldwide, over 2 million (37.7%) cancer opera- 
ions are estimated to have been cancelled or delayed due 
o the pandemic. 3 A 6-month delay in cancer surgery pro- 
ision is known to cost each patient 2.19 of the life years 
hey should have gained, 7 resulting in the population los- 
ng 59% of the resource-adjusted life years gained by hos- 
ital treatment of an equivalent number of COVID-19 pa- 
ients. 7 In the UK, 27.8% of excess mortality during the pan- 
emic did not involve COVID-19 infection. 26 Moreover, prior 
o the pandemic, trauma accounted for over £3.5 billion an- 
ual lost economic activity within the UK. 27 Without timely 
econstructive surgery, the socio-economic cost, functional 
nd psychological impact of cancer, trauma, and congeni- 
al abnormalities will significantly increase throughout the 
opulation. 

onclusion 

omplex major reconstructive operations have been per- 
ormed and continue to be performed throughout the 
OVID-19 pandemic in the UK and Ireland. Patient safety 
nd post-operative outcomes have been demonstrated to 
e equivalent to the pre-COVID era. These data may 
nform patient-based discussion and decision-making re- 
arding undergoing surgery during the pandemic and 
eyond. 
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