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ABSTRACT 
Major head and neck oncologic surgery is a high 
resource-demanding activity. The aim of this man-
uscript was to highlight the challenges encoun-
tered in the management of oncologic head and 
neck patients undergoing large cancer resection 
and immediate reconstruction with microvascular 
free flaps, in a COVID-19 dedicated hospital.
We retrospectively analyzed data from patients ad-
mitted at A. Gemelli University Hospital Foundation, 
during the most acute COVID-19 emergency phase 
from February 2020 to June 2021, who underwent 
complex head and neck oncological surgery with 
immediate reconstruction using microvascular free 
flaps. We therefore reported clinical and manage-
ment issues encountered during the hospitalization.
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THE INCREASING NEED OF SALVAGE AND 
PALLIATIVE SURGERY WITH MICROVASCULAR FREE 
FLAPS FOR ADVANCED HEAD AND NECK CANCERS 
DURING COVID-19 ERA

Forty-two patients were treated with extended 
surgical resection of the tumor and immediate 
reconstruction with microvascular free flaps, per-
forator or not, single or multiple in more complex 
reconstructions. No donor-site complications were 
recorded. The overall flap survival (OFS) rate was 
95.2% after at least two weeks of follow-up; only 
in two patients we observed partial flap necrosis.
Despite pandemic, the number of patients treated 
with large surgical tumor resection and reconstruc-
tion using microvascular or locoregional flaps did 
not diminished, but rather increased at our Insti-
tution. We also noticed a more advanced stage of 
the tumors at diagnosis, compared to pre-COVID 
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IMPACT STATEMENT
During COVID-19 era, the major head and neck 
surgery had an increasing demand, along with a 
more frequent palliative purpose for advanced 
and unresectable cancers.

INTRODUCTION
The COVID-19 pandemic, with its impact over all the 
national health services, resulted in a radical reas-
sessment of head and neck oncology, by requiring 
new security measures for patients, and a wide 
reorganization of the clinical and surgical manage-
ment in almost all the hospitals. Both actors of the 
oncologic ENT scenario during pandemic changed 
their paradigms: the ENT surgeon, with his field of 
action including high-risk procedures for COVID-19 
transmission (1, 2), and the patient affected by head 
and neck cancer, even more fragile due to older age, 
comorbidities and adverse outcomes that may influ-
ence and worsen a possible COVID-19 infection (3). 
In every hospital, several measures were applied 
to reduce transmission of virus, but in such a situa-
tion, the equilibrium between the clinician mission 
to care for patients and the need to protect them 
is fragile. Moreover, the unprepared health system 
had also to deal with hard ethical issues, due to 
a limited possibility to equally distribute resourc-
es among the population or the needs of individ-
uals. All these difficulties lead to treatment delays, 
particularly risky in case of head and neck cancers, 
characterized by several peculiarities compared to 
all systemic tumors, such as slow growth, local in-
trinsic aggressiveness (4) with anatomo-functional 
impairment, disfiguring consequences, and agony. 
In our Head and Neck Oncology Unit, we treat hun-
dreds of patients every year and the pandemic 
strained the most complex demolitive surgery we 
perform, for large cancer resection requiring an 
immediate reconstruction with microvascular free 
flaps or pedicled flaps. This kind of surgery, above 
all, suffered from a drastic reduction in economic 
resources, dedicated staff and time to spare with 
complex patients. However, while in our hospital 
all the outpatient clinics were closed, reducing the 
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activities to those strictly necessary, cancer pa-
tients represented the only case of non-delayable 
admission to our ward, and adequate treatment 
even during pandemic was guaranteed both for 
early and advanced stage tumors (5). 
Together with these issues, for the ENT oncology 
surgeon there were other challenges showing-up 
in the management of a patient undergoing major 
cancer resection and reconstruction with micro-
vascular free flap. These patients, in fact, usually 
present old age and several comorbidities, such as 
cardiac disease, peripheral vascular disease, chron-
ic pulmonary disease (often associated to cigarette 
smoking), diabetes, previous cancer history and 
other factors, that can have a major impact in the 
management of these patients in the era of coro-
navirus pneumonia (6-8). Moreover, head and neck 
oncology surgery often requires a permanent or 
temporary tracheotomy, which represents one of 
the most dangerous aerosol-generating condition, 
with an high risk for an eventual coronavirus trans-
mission (9, 10). The post-operative management of 
a patient who underwent major head and neck sur-
gery is already rich of pitfalls for the clinician. Never-
theless, during COVID pandemic, the eventuality of 
post-operative cardiovascular and respiratory com-
plications required a complex clinical management 
of these conditions, considering the shortage of re-
sources in the field of radiology and pneumology. 
The aim of this manuscript was to highlight the 
challenges encountered in the management of 
oncologic patients undergoing extreme demolitive 
surgery and immediate reconstruction with mi-
crovascular free flaps, perforator or not, single or 
multiple in more complex surgical defects, during 
the COVID-19 era at A. Gemelli University Hospital 
Foundation, a COVID-19 dedicated hospital.
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era, and an increasing need of salvage surgery af-
ter chemoradiotherapy failure or interruption, and 
palliative surgery. In fact, we observed several pa-

tients in which tumor expansion was so large to 
make them not suitable for a radical curative sur-
gical treatment.
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MATERIALS, METHODS AND PERI-
OPERATIVE CARE

Setting and population

We retrospectively analyzed data from patients ad-
mitted at our Otolaryngology-Head and Neck surgi-
cal oncologic Unit, during the most acute COVID-19 
emergency phase from February 2020 to June 2021, 
who underwent head and neck oncological surgery 
with immediate reconstruction using microvascular 
free flaps. The study was approved by the institu-
tional ethical committee review board (protocol 
number: 0028911).
In this period, hospitalization at ENT department 
was prioritized, in accordance with the indications 
provided at that time (11), for patients affected by 
head-neck cancer (histologically proven by biopsy 
performed in Day Hospital regimen or during pre-
vious hospitalization) and after clinical evaluation 
by our multidisciplinary team (MDT). The latter, at 
our Institution, is composed by several specialists 
(12): head and neck surgeon, radiation oncologist, 
medical oncologist, supportive and palliative care 
specialist, nutritionist, neuroradiologist, speech 
pathologist, oncological dentist. All these health 
care providers, during COVID-19 pandemic, met 
via on-line platform (Microsoft Teams, Microsoft 
Corp., Washington, USA), where they could study 
imaging reproduced with screen sharing and dis-
cuss the peri-operative care. 

Admission to inpatient clinic
For each patient, a pre-operative anesthesiolog-
ical evaluation was performed. The COVID-19 re-
al-time reverse transcription polymerase chain re-
action (rRT-PCR) test, for detection of viral nucleic 
acid, was obtained for all the patients through both 
nasopharyngeal and oropharyngeal swab (13). In 
case of anesthesiological eligibility for surgery and 
negativity to the COVID-19 test, patients were ad-
mitted to the inpatient clinic. From April 2020 pa-
tients underwent the COVID-19 IgM/IgG rapid test 
before admission. In case of absence of specific 
IgM, they were allowed to enter the hospital ward, 
where a confirmation COVID-19 RT-PCR swab test 
was therefore performed.
In case of positivity to the COVID-19 test and on-
cological indication to urgent surgery, our Institu-
tion provided a dedicated operatory room, with a 
post-operative hospitalization in a COVID-reserved 

Department. Only one visitor for patient was al-
lowed in specific visiting hours and with due re-
gard for social distancing and wearing Personal 
Protective Equipment (PPE). 

Pre-operative procedures and major surgery 
management
In our practice, decision algorithms for head and 
neck cancer patients did not change. A weekly meet-
ing with plastic and reconstructive surgeons was 
carried on with social distancing and pre-operative 
clinical evaluation of patients addressed to major 
demolitive surgery and immediate reconstruction 
with microvascular free flaps. Although this kind of 
reconstruction could require longer operating times 
and may increase post-operative complication, free 
flaps were always the first surgical choice and were 
preferred to loco-regional flaps, where clinical con-
ditions were favorable. In some case, due to the 
extended anatomical defect resulting from the ex-
treme demolitive surgery, free flaps were used in 
combination with a second free flap or a locoregion-
al propeller flaps, such as the Internal Mammary 
Artery Perforator (IMAP) perforator flap (14), Supra-
clavicular Artery Island Flap (SCAIF), Delto-Acromial 
Perforator (DAP) Flap. 
Every patient underwent head and neck magnetic 
resonance imaging (MRI), head-neck and chest com-
puted tomography (CT), for a correct pre-operative 
staging. An expert radiologist using Doppler tech-
nique performed ultrasound assessment of donor 
and recipient vessels; this procedure selected the 
best pedicle vessel with the largest caliber. In case 
of planned osteocutaneous fibula flap, an angio-TC 
of leg vascularization is always performed in order 
to exclude atherothrombosis of peripheral vessels.

Post-operative management
During the COVID-19 era, once the surgical and an-
esthesiological procedure was over the patient was 
monitored in a dedicated space adjacent to the op-
erating room and then was transferred at the ENT 
inpatient clinic. During the post-operative period, for 
all patients the heightened risk of viral transmission 
was taken into account, especially in case of tempo-
rary or permanent tracheostomy (15). In cases of to-
tal laryngectomy, for example, patients were asked 
to wear a surgical mask (preferably an N95) over the 
stoma and an additional surgical mask or respirator 
over the nose and mouth; when decannulation was 
completed, a heat and moisture exchanger (HME) 
was always worn, according to other authors expe-
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rience (16, 17). The weekly virtual multidisciplinary 
tumor board subsequently discussed all clinical cas-
es, in order to plan an eventual adjuvant therapy. 
In our clinical practice, for all patients undergoing 
reconstruction with microvascular free flaps, pro-
phylaxis with an angiotensin II receptor antagonist, 
statin, clopidogrel and low-molecular weight hepa-
rin was indicated, starting from a week before sur-
gery (for statin only) and during the post-operatory 
period, if not contraindicated (18-20).

Data collection
We retrospectively collected data about oncologic 
patients admitted at our ENT department during 
COVID-19 era. Clinical data were obtained from 
clinical charts and from our institutional tumor 
board digital platform (SpeedRO, KDMS S. r. l., Ita-
ly), and we collected data about: demographics, on-
cologic diagnosis and staging, surgical procedures 
performed, length of hospitalization, complications 
of surgery and hospitalization, radiological studies, 
possible transfer to other hospital ward. We there-
fore documented the presence of patients with 
advanced stage of disease and considered by our 
multidisciplinary tumor board as not suitable for 
radical surgical treatment, but for a palliative sur-
gery for ethical purposes.

RESULTS
We included in this retrospective analysis 42 pa-
tients affected by advanced head and neck cancer 
and considered, by our multidisciplinary tumor 
board, eligible for extended surgical resection of 
the tumor and immediate reconstruction with mi-
crovascular or regional flap. In the same period of 
2019, the total number of patients treated with the 
same kind of surgery was 37 patients, thus observ-
ing a 13.5% increase in this procedures. Demo-
graphics and characteristics of tumors and surgery 
are resumed in table I.
The oral cavity was the primary site of tumor in 
22/42 patients (52.4%), larynx and tracheal stoma 
in 11/42 cases (26.2%), oropharynx in 5/42 patients 
(11.8%), two patients (4.8%) were affected by hy-
popharyngeal cancer and two patients (4.8%) by 
locally extended facial skin cancer. Surgery with 
palliative intention was performed in 8/42 patients 
(19%), while salvage surgery after prior surgery 
or chemo-radiotherapy failure was performed in 
12/42 patients (28.6%). In the same period of ob-

NO. PATIENTS (%)

Sex
	 Males
	 Females

31 (73.8 %)
12 (16.2 %)

Age at diagnosis
	 Mean (range)
	 > 50
	 < 50

59.6 (34-79)
39 (92.8%)
3 (7.2%)

Primary site of tumor
	 Oral cavity
	 Larynx and tracheal stoma
	 Oropharynx
	 Hypopharynx
	 Skin

22 (52.4%)
11 (26.2%)
5 (11.8%)
2 (4.8%)
2 (4.8%)

Histology
	 Squamous cell carcinoma
	 Adenoid cystic carcinoma
	 Ameloblastoma

38 (90.5%)
3 (7.1%)
1 (2.4%)

Stage
	 III
	 IVA
	 IVB

10 (23.8%)
24 (57.1%)
8 (19.1%)

Type of surgery
	 Upfront
	 Salvage
	 Palliative

22 (52.3%)
12 (28.6%)
8 (19.1%)

Table I. Demographics, cancer characteristic and type of surgery in 
the studied population.

servation, before COVID pandemic, the rate of pal-
liative and salvage surgery was respectively 8% and 
14%. We tried to limit trans-mandibular approach 
to oral cavity cancer, in order to reduce the oper-
ating time, when technically possible and safe for 
oncological radicality. Bilateral neck dissection was 
performed in 37/42 cases (88.1%), including all the 
oral cavity and oropharyngeal cancers, while a re-
vision or unilateral neck dissection was performed 
in 5/42 cases (11.9%). In case of neck node posi-
tivity, we always perform a modified radical neck 
dissection, including level Va; in case of cN0 oral 
cancers, we usually perform an elective and selec-
tive neck dissection, including level I and subman-
dibular gland.
We performed an immediate reconstructive sur-
gery with microvascular or regional flaps. Table 
II resumes the characteristics of adopted flap. 
Mean length of flap used was 11.5 cm, while mean 
width was 6.7 cm. In two cases, we adopted a dou-
ble non-chimeric ALT flap to obtain a neo-phar-
ynx and to resurface the neck, after a large neck 
cancer resection. The ALT flap was also used as 
second flap, in combination with osteocutaneous 
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Finally, at the end of most acute emergency phase 
of pandemic, we discussed the clinical cases of sev-
en patient that were considered not eligible for rad-
ical oncologic surgery by our multidisciplinary tumor 
board. Those patients had been addressed to surgery 
for local recurrence after prior surgery failure, just be-
fore the pandemic, but during the lock-down period 
they voluntarily postponed the hospitalization. 

DISCUSSION
In a COVID-dedicated center, as it was in our expe-
rience, modification in the prioritization of surgical 
procedures, redistribution of human and econom-
ic resources, reduction of non-COVID-19-related 
health care, were just some of the challenges that 
upset our everyday clinical practice, similarly to 
other experiences described in Italy (21, 22) . All 
the health providers experienced clinical, manag-
ing and ethical issues that are still burdening their 
everyday activity. In such a setting, major head 
and neck oncologic surgery is a high resource-de-
manding activity, due to large PPE use, complex 
care support, risk of surgical complication and long 
hospitalization (23). However, this kind of surgery 
is usually the best or the only opportunity for pa-
tient with advanced cancer, requiring extreme on-
cological surgery with immediate reconstruction. 
In our experience, as the first European country hit 
and extensively involved by the pandemic, with high 
number of deaths, the A. Gemelli University Hospital 
Foundation tried to preserve the standard of care 
for non-COVID oncologic patients and for emergen-
cies (24). Nevertheless, our hospital was one of the 
few COVID-centers of Rome and the central part of 
Italy, with a great impact over its internal organiza-
tion. One of the costs paid to prevent the loss of any 
possible infected patient, was a particular attention 
to admission in the hospital ward, that in many cas-
es led to delays in the process of hospitalization, for 
example in case of pre-operative imaging suspicious 
for initial interstitial pneumonia, even in absence of 
fever. Moreover, these patients often present respi-
ratory comorbidities, old age and post-operative fe-
ver, thus representing another challenging issue. 
Some authors described the difficulties encoun-
tered in the management of complex head and neck 
cancer patients, both from surgical and multidisci-
plinary point of view, and they evidenced how the 
limited resource affected the oncological practice, 
reducing the number of non-priority procedure and 

Fibula flap, for cheek and soft tissue defect after 
segmental mandibulectomy. Finally, three pa-
tients underwent nerve reconstruction; in one of 
them, who underwent resection of the base of the 
tongue, we performed the anastomosis of lateral 
femoral cutaneous nerve of ALT flap with residual 
lingual nerve, not involved by tumor invasion. An-
other patient underwent anastomosis of femoral 
nerve with residual facial nerve, after facial skin 
cancer resection and total parotidectomy. 
No donor-site complications were recorded. The 
overall flap survival (OFS) rate was 95.2% after at 
least four weeks of follow-up; only in two patient 
(4.8%) we observed partial flap necrosis within the 
first week after surgery, which required a second 
reconstructive surgery, using ALT flap with success-
ful results. Mean duration of hospital stay was 37.8 
days (range 14-88); decannulation was performed 
after a mean time of 21.5 days. At the exit from the 
hospital, 5/42 patients (11.9%) were feeding with 
gastrostomy-tube, while the other 37/42 patients 
(88.1%) showed a valid oral intake. 

NUMBER

Flap
	 ALT
	 Fibula
	 FFRF
	 IMAP
	 SCAIF
	 DAP
	 PM

21/42 (50%)
6/42 (14.3%)
5/42 (11.9%)
4/42 (9.5%)
4/42 (9.5%)
1/42 (2.4%)
1/42 (2.4%)

Arterial microanastomosis
(receiving vessel)

	 External carotid artery
	 Superior thyroid artery

27/32 (84.4%)
5/32 (15.6%)

Venous microanastomosis  
(receiving vessel)

	 Internal jugular vein
	 TLF trunk
	 Double microanastomosis

30/32 (93.7%)
2/32 (6.3%)
9/32 (28.1)

Partial flap necrosis

	 Mean days after surgery
	 Mean age of patient
	 Mean no. comorbidities
	 Hypercholesterolemia
	 Diabetes
	 Sepsis
	 Local infection

2/42 (4.8%)
5.5
65
2.5
2/2 (100%)
1/2 (50%)
0/2 (0%)
1/2 (50%)

Table II. Type of surgical reconstruction and its complications.
ALT: Antero-Lateral Thigh free flap; FFRF: Free Forearm Radial Flap; 
IMAP: Internal Mammary Artey Perforator; SCAIF: Supraclavicular 
Artery Island Flap; DAP: Delto-Acromial Perforator; PM: Pectoralis 
Major. 
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form virtual follow-up visits and telephone coun-
selling, in order to monitor patients and establish 
“in-person” visits for a restricted number of them. 
This protocol resulted to be highly effective in case 
of patients presenting new or alarming symptoms, 
such as dysphonia, dyspnea and dysphagia, thus 
leading to a reduced numbed of delayed diagnosis.
In conclusion, the changes in the whole health sys-
tem that have been put in place during the COVID-19 
pandemic, have largely impacted over management 
of patients with advanced head and neck cancer. In 
our experience, the use of microvascular free flaps, 
single or multiple, allowed the surgeon to treat 
many patients who postponed the follow-up and 
whose tumor presented a large growth during the 
lockdown. Unfortunately, we observed an increas-
ing number of patients in which tumor expansion 
was so large to make them not suitable for surgery 
with a curative intent and were therefore treated 
with palliative surgery in order to reduce pain, re-
store form and function and to improve the quality 
of residual life and death. We definitively consid-
ered this condition as the main burden of COVID-19 
era on the head and neck oncology.
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the usage of distant free tissue transfer in onco-
logical reconstruction, when non strictly necessary 
(25-27). In our head and neck oncological practice, 
before COVID-19, we performed major surgery and 
reconstruction with microvascular flaps at least 
once a week, in cooperation with plastic and recon-
structive surgeons. Despite pandemic, in most acute 
emergency phase, the number of patients treated 
with large surgical tumor resection and reconstruc-
tion with microvascular free flaps did not decrease, 
but rather presented a 13.5% increase, compared to 
the previous year. This increasing need for oncolog-
ical surgery seems to be in counter-trend compared 
to the diminished rate of ENT emergencies, as de-
scribed by Gelardi et al. (28). A possible explanation 
could be the prioritization of hospital admissions for 
the oncological patients, along with a higher opera-
tory room availability due to the absence of non-on-
cological surgical procedures. Moreover, several 
neighboring hospitals addressed their oncological 
patients to our Institution, due to their impossibili-
ty to guarantee a safe flow of incoming patients. In 
our oncology practice during pandemic, we did not 
register an increased rate of post-operative compli-
cations (i.e., dehiscence, fistula, infection, flap failure 
due to thrombosis or ischemia); only two patients, in 
fact, showed a distal partial necrosis of the flap, and 
underwent surgical revision. 
On the other side, as described by other authors 
(29-31), in the conclusive phase of the emergency 
in Italy, we faced with the ethical and clinical issue 
represented by patients with advanced, disfiguring 
and painful malignancies of head and neck district, 
sometimes considered as not suitable for a radical 
surgical demolition. This was direct consequence 
of both a diagnostic and a therapeutic delay. In fact, 
several patients declared to be extremely afraid of 
contagion risk during lockdown, so they decided to 
postpone follow-up visits and radiological exam-
inations, even when they were necessary and safe; 
moreover, some patients interrupted chemo-radio 
treatments on course, for fear of contagion in the 
hospital setting. As result, in the last weeks we doc-
umented an increased number of more advanced 
tumors. Unfortunately, for some of them it was im-
possible to achieve oncological radicality, even with 
a complex surgery and reconstruction, and a palli-
ative surgical resection was invoked by the patient 
and then performed. Probably, in our oncological 
experience, these last patients represent the most 
severe consequence of COVID-19 era. Magaldi et 
al. (32) described a standardized procedure to per-
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