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A B S T R A C T

The rapidly spreading coronavirus infection (COVID-19) worldwide has contracted all aspects of health systems.
Developing countries that mostly have a weaker healthcare system and insufficient resources are likely to be the
most hardly affected by the pandemic. Cancers are frequently diagnosed in late stages with higher case-fatality
rates compared to those in high-income countries. Delayed diagnosis, lack of cancer awareness, low adherence to
treatment, and unequal or limited access to treatment are among the challenging factors of cancer management
in developing countries. Elective cancer surgeries are often considered to be postponed during COVID-19 pan-
demic to preserve valuable hospital resources such as personal protection equipment, hospital bed, intensive
care unit capacity, and manpower to screen and treat the affected individuals. However, specific considerations
to defer cancer surgery in developing countries might need to be carefully adjusted to counterbalance between
preventing COVID-19 transmission and preserving patients ‘long-term life expectancy and quality of life.

1. Introduction

COVID-19 outbreak that began in Wuhan, China at the end of 2019
has spread all over the world [1]. Developing countries are facing
higher risk for community transmission because of a lack of prepared-
ness and national response plan as well as a weaker health system to
contain the virus transmission and to treat the affected population
[2,3]. Each country responds variably and applies different strategies in
battling the coronavirus crises [4,5]. Rapid and coordinated responses
from government, non-governmental bodies, and community are key
players to contain the virus transmission [2,4]. However, the alarming
speed of COVID-19 transmission has affected the integral framework of
health systems beyond the disease origin itself [6]. The contracted
health systems have to cope with the strain of resources due to specific
allocation to manage the COVID-19 pandemic.

Low- and middle-income countries (LMICs) including Indonesia
have faced remarkable challenges in managing cancer surgery even
before the pandemic [7]. The burden for cancer diagnosis and surgery
has already been relatively high due to the limited number of health
facilities, lack of human resources, and unequal distribution across the

country [7–9]. Due to the pandemic, large proportion of the resources
have to be allocated for the prevention and treatment of people affected
by COVID-19 [6]. As a result, cancer management is also affected by the
pandemic. Diagnostic procedures and cancer surgery will be limited
only for essential surgery as hospitals have to reserve manpower, per-
sonal protective equipment (PPE), hospital beds, ventilators, and in-
tensive care unit capacity for treatment of critically ill COVID-19 pa-
tients. Therefore, triage of elective cancer surgery is very important to
prioritize patients that will take the highest benefit of urgent surgery.
Although prioritization is performed, the load for cancer surgery might
be still high in LMICs because more than 70% of patients are presented
in late stages [7] and delayed treatment for 4–8 weeks might sig-
nificantly affect patients’ long term prognosis [10]. Cancer patients who
have been referred to a tertiary hospital for further treatment might not
be abrupted or stopped without any significant adverse outcomes.
Halting these patients might also cause loss of treatment and follow-up.

Cancer patients are also among the vulnerable population to be
affected by the COVID-19 because they are generally older age and are
frequently having metabolic and cardiovascular comorbidities [11].
Patients who are under cancer treatments including chemotherapy,
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radiotherapy, immunotherapy, bone marrow, or stem cell transplanta-
tion are also at high risk due to depression of the immune system [11].
Maintaining services of cancer surgery involving the preparation, per-
forming surgery, and postoperative care is currently under a high risk of
COVID-19 transmission given surgery needs multiple staffs and involves
procedures causing airway management during anesthesia and post-
operative care [12]. The strain of cancer surgery service during the
COVID-19 pandemic is weighed by the high prevalence of cancer that
frequently presents in late stages, limited cancer core facilities, under
pressure health workers, resource shifting allocation to treat virus
outbreak, and greater risks of virus transmission among patients and
health workers. It is, therefore, necessary for cancer surgeons to act
immediately to support the health systems by maintaining particular
essential cancer surgeries while protecting patients and other health
workers from virus transmission and conserving the valuable amid
limited hospital and health resources. Although the World Health Or-
ganization (WHO) and specialized societies have provided re-
commendations and guidelines, adjustment to the complexity of re-
gional challenges and the available resources is required to implement
the policies. We highlight challenges, considerations, and potential in-
terventions to maintain or delay scheduling cancer surgery in the
breast, head and neck, skin, and soft tissue tumors particularly in re-
gions with limited health resources.

2. Challenges in maintaining cancer surgery care during COVID-
19 pandemic

In the crisis of an infectious outbreak, there are some additional
challenges specific to cancer surgery that should be carefully evaluated:

1. The window period of diagnosis and definitive cancer surgery.
Delaying surgery procedures both for diagnosis and treatment par-
ticularly for aggressive cancer might adversely worsen the long-term
outcomes. For example, postponing cancer surgery by 30 days and
chemotherapy by 120 days in patients with breast cancer were as-
sociated with shorter survival rates [10,13].

2. The complexity of the referral system for cancer diagnosis and
treatment in developing countries is often associated with delayed
cancer management. Surgery procedures such as core, tru-cut, or
open biopsies are required to establish a definitive diagnosis of solid
tumors. Postponing all elective surgery procedures might sig-
nificantly heighten the existing delayed diagnosis and treatment.

3. Cancer surgery requires meticulous planning for staging, surgery
design, and reconstruction. As non-essential surgeries are post-
poned, the load is expected to decrease. However, completing the
existing scheduled surgeries will take time until the routine clinical
workload decreases during the pandemic.

4. Patients who visit the surgical oncology department should be di-
vided into outpatient follow-up, hospital inpatient control, diag-
nostic review, and treatment review. Careful consideration should
be made to minimize contact among patient groups.

5. Triage in the outpatient clinics should segregate high-risk patients
having fever, cough, or history of contact

6. Human resources of surgeons, nurses in both outpatient inpatient
clinics, operating theatre, as well as allied health assistance should
be well managed to protect them from virus infection and to prevent
burn out.

7. Cancer surgeons have to consider and manage shortages in the blood
supply and medical supply during the pandemic

According to hospital and professional organizations, oncology care,
particularly in tertiary referral hospitals is expected to be maintained
amid the coronavirus outbreak. From the patients oint of view, cancer
treatment should be continued because they want their treatment
schedule not to be disrupted.

2.1. Considerations to maintain surgical oncology service

To continue surgical oncology service, there are some considera-
tions should be deliberately appraised:

2.1.1. Prioritization for essential or urgent surgery
The benefits and risks of cancer surgery must be carefully assessed

to ultimately protect patients, health professionals, and society from
potential transmission. Cancer surgery particularly surgery in the re-
spiratory tract, oropharynx, and upper alimentary systems might pre-
dispose healthcare workers to the virus exposure. We listed essential
cancer surgery procedures according to cancer types that might guide
surgeons particularly in developing countries to perform triage and
prioritization in Table 1.

2.1.2. Health workers/surgical team members
Healthcare workers are at high risk to be affected by virus trans-

mission during the outbreak [14]. Undertaking surgery in asympto-
matic and prodromal COVID-19 patients or those in the incubation
period could cause a disastrous outbreak among healthcare workers
[14]. When social distancing is implemented to limit COVID-19
spreading, cancer surgery service will still need hospital admission and
close contact of surgeons-patients, surgeons-health workers, and pa-
tients-health workers for days or week(s). In addition, no sufficient
evidence is recommending appropriate personal protective equipment
(PPE) to prevent virus transmission during cancer surgeries especially
for surgery with prolonging aerosol-generating procedures (AGPs) [15].
Several guidelines recommend N95 respirators for surgery with shorter
AGP such as tracheostomy [15,16]. However, the use in surgeries with
prolonging AGP is not yet established [17]. The CDC's specifically re-
commends that the healthcare workers who are in the same room with
known or suspected COVID-19 patients should wear N95 or higher-level
respirators [17]. Experience during the SARS outbreak in 2003, N95
respirators remained the minimum level of protection of health care
workers performing AGP [18]. Health providers working in severely
affected regions used higher levels of protection including PAPRs for
AGP [18]. Further evidence is required to measure the effective pro-
tection of N95 for healthcare workers involved in cancer surgery.

Because population outreach for tracing, testing, and treatment are
generally lacking in developing countries, the appropriate PPE required
to perform cancer surgery in unscreened, inadequately tested of
asymptomatic, or false negative-tested symptomatic patients is still
questionable. N95 in addition to droplet PPE (gown, gloves, eye pro-
tection) are regarded as minimum protection for all staff members in
surgeries involving exposure of upper aerodigestive tracts [15]. In-
appropriate levels of PPE might put operating room staff and healthcare
workers in a perioperative ward into a higher risk of COVID-19 trans-
mission [17]. In cancer surgeries involving tracheostomy or cricothyr-
oidotomy that require routine suctioning and daily care, the risks of
COVID-19 transmission for healthcare workers in perioperative care
will be higher.

Although there is an increased risk of COVID-19 among healthcare
personals, nosocomial transmission rates are reported around 4–7%
[19,20]. A much larger proportion of COVID-19 was reported from the
community and household transmission [20] unlike the SARS outbreak
outside China in 2003 that was transmitted predominantly in hospital
[21]. Higher risks COVID-19 transmission among healthcare workers
are associated with unprotected and extended patient contact, as well
as being involved in the physical examination and nebulizer treatment
[22]. Several measures to limit transmission to healthcare workers in
limited-resource setting are screening for all hospital visitors, usage of
recommended protective equipment, medical leave and surveillance for
all staffs with respiratory symptoms, team separation of hospital staffs
caring for COVID-19 patients, as well as designed and segregated areas
within the hospital for COVID-19 clean and contact.

Routine testing for staff and healthcare workers every 2–4 weeks is
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Table 1
Stratification, prioritization and triage cancer surgery according to tumor types, intrinsic pathological characteristics and stage at diagnosis and adapted con-
siderations from Society of Surgical Oncology [29] to defer cancer surgery in response to COVID-19 pandemic in a limited-resource health setting.

Cancer Sites Urgent Less urgent Least urgent

Breast cancer Locally advanced breast cancer after finishing
neoadjuvant chemotherapy
TNBC or Her2-enriched subtypes
Node positive of Luminal-A and -B
Discordant biopsy probably malignant
Resectable recurrence breast cancer
Incision drainage of abscess
Revision/revascularization of an ischemic flap

Cancers with a pathological complete response with
neoadjuvant chemotherapy or hormonal therapy
High-risk lesions (atypical ductal papilloma)
In situ ductal carcinoma
Luminal-A subtype Stage I

Excision of benign lesions
Prophylactic or risk-reducing
mastectomy

Specific considerations for breast cancer surgery
Delaying surgery up to 3 months for atypia lesions, prophylactic mastectomy, reconstruction, and benign breast lesions.
Ductal carcinoma in situ (DCIS)
- Can be postponed for 3–5 months with careful patient education
- Start treatment with endocrine therapy for DCIS with estrogen receptor (ER) positive
- Monitoring and follow up monthly to observe the progression
- ER-negative DCIS is a priority for surgery
Stage I-III ER-positive Invasive Breast Cancer

- Start treatment with endocrine or chemotherapy in a neoadjuvant fashion after discussion in tumor board
- Careful monitoring for neoadjuvant response
Triple-Negative and Her-2 enriched invasive breast cancer

- Start treatment with neoadjuvant chemotherapy for T2, T3, T4 and or axillary node-positive cancer
- Primary surgery can be urgently performed if there is contraindication for a chemotherapy or if the tumor is small or surgery will provide additional
information for chemotherapy
Post-neoadjuvant chemotherapy

- Surgery after neoadjuvant chemotherapy can be delayed for 4–8 weeks if the pathological complete response and if further adjuvant systemic therapy is not
indicated.

- Partial response after neoadjuvant chemotherapy might be considered for cancer surgery.
Progressive diseases and unusual cases
Patients with unresponsive cases on systemic therapy, malignant phyllodes tumor, angiosarcoma should be prioritized for urgent surgery without a delay.

Thyroid lesion Anaplastic thyroid carcinoma
Medullary thyroid carcinoma
Large follicular neoplasm (> 4 cm)
Papillary thyroid cancer with suspicious or
identified metastatic lesions
Locally aggressive papillary thyroid cancer

Low-risk papillary thyroid cancer without metastasis Goiter without airway compromise
Benign colloid thyroid nodules and
thyroiditis
Papillary thyroid cancer with stable
or slow rate progression

Specific considerations for thyroid surgery:
- Thyroid cancer presents with impending airway obstruction, local invasion to trachea, recurrent laryngeal nerve, aggressive behavior (recurrence, rapidly
growing, and progressive locoregional invasive tumors)

- Graves' s diseases present with severe cardiovascular symptoms with limited response to medical treatment
- Highly symptomatic goiters present with impending airway obstruction or locoregional extension
- Biopsy procedure as a diagnostic procedure for suspected anaplastic thyroid cancer and lymphoma

Parathyroid tumor Parathyroid gland tumor with deteriorated renal
function or pathologic bone fractures

Parathyroid gland tumor with compromised renal function

Specific considerations for parathyroid tumor:
- Parathyroid tumors present with life-threatening hyperparathyroidism including hypercalcemia and pathological bone fractures that do not respond to
medical treatment

- Parathyroid tumors with attenuation of renal function should be prioritized
Skin cancer Melanoma >2 mm thickness

Merkel cell carcinoma
Advance stage, high-risk cutaneous cell carcinoma
Basal cell carcinoma in a critical area (orbit)

Basal cell carcinoma with slow growth without any cosmetic
or morbidity impact
Low-risk squamous cell carcinoma

Specific considerations for melanoma
- For in situ melanoma and lesions with negative surgical margin in the initial surgery, delay up to 3 months could be considered if the hospital resources get
scarce. However, proper documentation of location and follow up assessment have to be performed to facilitate definitive surgery in the future.

- Priority for essential surgery should be given to melanomas with T3/T4 (> 2 mm thickness) at first presentation and melanomas that are partially
removed, positive surgery margin, and large residual lesions.

- Immune checkpoint inhibitors and targeted therapy are largely not available in developing countries. If therapy is available, stage III melanomas could be
considered neoadjuvant systemic therapy or for resection in the absence of neoadjuvant treatment.

Surgery in metastatic melanomas should be postponed except in the manifestation of critical symptoms or resistant to systemic therapies. For large tumors or if
the capacity for surgery is very limited, single-dose radiotherapy could be performed to reduce critical symptoms.

Soft tissue sarcoma Primary sarcoma, particularly with high grade,
larger than 5 cm, deep location
Recurrence sarcoma
High chance for complete excision
Sarcomas with active bleeding, locally destructive,
and symptomatic
Sarcoma without other options of neoadjuvant
chemotherapy

Classic dermatofibrosarcoma, atypical lipomatous tumor, and
desmoid tumor
Low-grade and well-differentiated indolent sarcomas (myxoid
liposarcoma, low-grade fibromyxoid sarcoma)
Re-excision of margin free less than 1 mm

Specific considerations for soft tissue sarcoma
- Primary soft tissue sarcoma without distant metastasis at diagnosis should be considered for surgery
- Surgery for classic dermatofibrosarcoma, atypical lipomatous tumor, and a desmoid tumor can be postponed for 3 months
- Surgery deferral could be considered in the absence of symptoms and lack of hospital resources for low-grade and indolent sarcomas (for example
retroperitoneal well-differentiated liposarcoma) and low risk of distant metastasis (for example myxoid liposarcoma and low-grade fibromyxoid tumor).

- Re-excision of a residual tumor with 1 mm of margin (R1) in extremity or truncus could be postponed if hospital resources are limited

(continued on next page)
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ideally required to prevent hospital transmission [14]. However, testing
for all healthcare workers is considered not always useful. Because the
capacity for testing is limited in LMICs, a routine test should be prior-
itized to high exposure risk workers who directly treat COVID-19 pa-
tients and who perform aerosol-generating procedures. Shifting allo-
cation for healthcare workers in duty should be considered to reduce
the need for routine testing.

2.1.3. Cancer patients
Cancer patients are at an increased risk for COVID-19 infection. A

report from China revealed an increased risk of COVID-19 infection,
ICU admission, and mortality in patients with a history of cancer [23].
Most cancer patients are elderly with multiple comorbidities such as
obesity, diabetes, hypertension, coronary disease, and chronic pul-
monary diseases [11]. In addition, acute cancer treatment could ad-
versely affect the immune system [11]. Newly diagnosed cancer pa-
tients referred from lower levels of hospital care might escape COVID-
19 screening to have cancer surgery while bearing an asymptomatic or
prodromal phase from community transmission. In contrast, negative
COVID-19 patients will also be at risk of hospital transmission through
direct contact, droplet, or airborne spread during an outpatient visit,
surgery, and perioperative care. Acquired COVID-19 infection from

both community and hospital has been associated with poor surgery
outcomes with increased rates of mortality up to 22.5% [24].

To diminish COVID-19 inside hospital transmission, a very stringent
visitor policy must be enforced [14]. Only one accompanying person
per patient should be permitted during outpatient and perioperative
care. Children should not be allowed to enter the hospital except for
indispensable medical tests or treatment [14]. Double layers of triage
involving temperature monitoring and a questionnaire of the presence
of fever, cough, shortness of breath, contact with COVID-19 patients,
and history of traveling to the hot-spotted area should be implemented
to patients and associated healthcare workers [14]. Any positive find-
ings in the triage should be reported and isolated to further proceed for
assessment and consultation to pulmonologists for diagnostic tests and
admission as required. If the symptoms are solely due to cancer parti-
cularly oral and neck cancer without any suspicion of COVID-19 co-
infection, the patient might be permitted to proceed with the hospital
care [12].

Patients who are confirmed COVID positive during perioperative
care should follow isolation and quarantine procedures. Immediate
tracing, testing, screening, isolating, and monitoring of the involved
surgery teams including surgeons, anesthesiologists, and nurses are
required. Home isolation for two weeks should involve daily

Table 1 (continued)

Cancer Sites Urgent Less urgent Least urgent

- For soft tissue sarcomas that are sensitive to radiation, preoperative radiotherapy is suggested through an outpatient clinic and might able to delay surgery
for 3–4 months.

- For high-grade sarcomas, neoadjuvant chemotherapy for any site or recurrent sarcomas is preferred if it can be administrated in outpatient service as a
bridging therapy to defer surgery.

- Neoadjuvant imatinib could be considered for localized GIST and dermatofibrosarcoma protuberans with positive mutations as a bridge therapy before
surgery.

- Surgery of recurrence soft tissue sarcoma could be considered in patients with
➢ high probability for complete excision and long-term disease control (solitary site of locoregional recurrence, long-term overall survival)
➢ urgent need for palliative surgery due to active bleeding, obstruction, limb-sparing aggressive behavior soft tissue sarcomas in which bridging therapy

and active observation are not possible
HNSCC Stage I-III HNSCC if chemotherapy and/

radiotherapy are not possible
After finishing radiotherapy, induction and
concomitant radiotherapy and chemotherapy

Complete response HNSCC to radiotherapy or concomitant
radiotherapy and chemotherapy

Specific considerations for head and neck squamous cell carcinomas (HNSCCs)
Particularly for mucosal squamous cell carcinomas in the upper aerodigestive tracts (HNSCC), both non-surgical treatment and surgical procedures can be
adopted as the first choice. Therefore, during the COVID-19 outbreak, a multidisciplinary discussion has to be performed for possible alternative nonsurgical
treatment using radiotherapy with or without concurrent chemotherapy. Because most HNSCCs in developing countries are diagnosed in advanced stages, the
initiation of definitive diagnosis and prompt treatment should be achieved without a delay to compromising the patients' oncological outcomes. Some
considerations regarding the treatment of HNSCCs during COVID-19 pandemic
- Excluding systemic chemotherapy for patients older than 70 years old and younger patients with metabolic comorbidities including hypertension, diabetes,
chronic lung diseases, and other cardiovascular diseases. These patients are considered for radiotherapy.

- If resources of cancer surgery are strained, radiotherapy or concomitant radiotherapy and chemotherapy could be considered for cancers traditionally
treated with primary surgery and all locoregional advanced HNSCC including Oral SCC T2-3N0-2M0, laryngeal SCC T4aN3M0, and sinonasal maxillary
SCC T4aN1M0 [34].

- Urgent initiation with radiotherapy (using hypofractionation) for oropharyngeal SCC T2N1-2M0, Laryngeal SCC T3N1M0, oral cavity SCC T2N2M0 with
positive margins, and palliative radiotherapy for hypopharyngeal SCC T4N1M1 with obstruction and bleeding [34]

- Considering concomitant chemotherapy and radiotherapy, particularly with weekly 30–40 mg/m2 an cisplatin in outpatient setting
- Induction of chemotherapy should not be considered to delay the initiation of treatment
- Surgery for locally and locally advanced HNSCC should not be delayed 2–3 months after initial treatment with radiotherapy and/or with concomitant
chemotherapy.

- More complex surgeries especially those involving plastic reconstruction should be deterred. If complex reconstructive procedures are required to preserve
patient's functioning and long-term survival, considerations regarding decisions, estimated operative times, length of hospital stay, and the current
situation of hospital resource shortage should be carefully planned.

Salivary gland
cancer

Salivary duct carcinoma
High-grade mucoepidermoid carcinoma
Adenoid cystic carcinoma
Carcinoma ex pleomorphic adenoma
Other high-grade salivary cancer

Low-grade salivary carcinoma:
Acinic cell carcinoma
Basal cell adenocarcinoma
Cystadenocarcinoma

Specific considerations for salivary gland tumors
- Consider surgery in the first place for high-grade salivary cancer including:
➢ Salivary duct carcinoma
➢ High-grade mucoepidermoid carcinoma
➢ Carcinoma ex pleomorphic adenoma
➢ Acinic cell carcinoma
➢ Other high-grade salivary cancer

- In the very strained service for cancer surgery, neoadjuvant radiotherapy might be considered.
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monitoring for cough, rhinorrhea, dyspnea, myalgia, and twice-daily
temperature measurements. Nasopharyngeal swabs need to be per-
formed on day 1–5 and day 14 after exposure. However, this scenario
will bring additional pressures due to the hospital shortage of man-
power that should be anticipated.

2.1.4. Health system
Performing cancer surgery and care maintenance is not without

risks to the health system. The latest trajectory of COVID-19 transmis-
sion in developing countries shows a rapid surge of new cases and
mortality rates [4,5]. It is also predicted that the cases will continue
increasing in the next few months. Shortages of PPE, ventilator, and
ICU beds, conversion operation theatre into ICU, and construction of
temporary hospitals have been reported in Italy, Spain, and Iran [25].
Therefore, maintaining the service of cancer surgery will significantly
compete with hospital resources to fight against the pandemic.

2.1.5. Temperature monitoring for hospital workers
The body temperature of staff in the cancer surgery department and

the whole hospital personals need to be monitored twice a day and
reported electronically [14] to facilitate intelligible and accessible
monitoring. Medical leave for any reason also needs to be documented.
The clinical coordinator should evaluate the temperature monitoring,
medical leave, and surveillance of any cluster (3 or more staff members)
who develop fever or medical leave for respiratory complaints to re-
ceive further follow-up [14].

2.2. Pre-operative planning for cancer surgery during COVID-19 pandemic

Each cancer surgery department has to set conditional protocol for
preoperative cancer surgery care. There is also a growing need for
training of health care workers in the operating theatre, ICU, and out-
patient clinics for COVID-19 infection control and containment man-
agement [26]. Preoperative assessment for anesthesia in cancer surgery
should consider particular intubation techniques with rapid sequence
procedure and local intratracheal management to minimize post-
operative coughing and aerosol or droplet production [27]. Sufficient
training in the implementation of suitable PPE as well as donning and
doffing should be given to healthcare workers in perioperative care
[27]. Surgical oncologists also have to develop pandemic emergency
procedures including preparation and anticipation of shortages in PPE,
blood supply, and medical treatment.

Although triage has been performed for all hospital visitors, pre-
operative patients need additional multilevel screening and testing for
potential COVID-19 infection [14]. Since overlapping symptoms might
exist between intrinsic cancer with COVID-19 infection, careful as-
sessment should be given to patients with head and neck cancer, un-
dergoing radiotherapy, the elderly, and those with lung metastasis [28].
Slightly elevated body temperature, cough, running nose, and sore
throat could be found in patients with lung metastasis or receiving
radiotherapy in the neck and chest [28]. Positive results during
screening should be followed by referral for subsequent testing [14].
For COVID-19 confirmed positive patients, immediate transfer to
quarantine ward is compulsory and the planned cancer surgery should
be deferred until the patients fully recover. Procedures involving con-
tact tracing, isolation, and testing including in the hospital contact
should be followed.

2.3. Performing cancer surgery

The most important step in the decision for cancer surgery is
prioritizing patients who require essential surgery [29] after careful
discussion in the multidisciplinary cancer team. To assist prioritization,
we classified cancer cases frequently diagnosed in cancer surgery into
urgent, less urgent, and least urgent according to the need for surgery as
shown in Table 1. Urgent surgery should proceed into surgery

immediately, less urgent can be delayed up to 1 month, and least urgent
can be delayed up to 3 months. Certain types of breast cancer and the
majority of HNSCC are included in urgent surgery to establish diagnosis
followed by chemotherapy and or/with radiotherapy as a strategy to
form a bridge before performing surgery. High-risk thyroid cancers and
high-grade sarcomas also need urgent surgery because of their ag-
gressive behavior and limited options for other therapy. Less urgent
surgery could be considered for well-differentiated thyroid cancer
without metastasis, low-grade sarcoma, and low-grade salivary cancers
because there is strong evidence that delayed diagnosis and treatment
might still result in relatively excellent outcomes [30,31]. Benign
thyroid lesions and in situ ductal breast carcinoma can be considered as
the least urgent surgery. The process for case prioritization should in-
clude department staff and tumor board for cases that might be allo-
cated for other treatment options such as radiotherapy or che-
motherapy [29]. When planning surgery procedures that generate
aerosol, the American College of Surgeons recommends preoperative
COVID-19 testing. However, PCR-based testing is not always widely
available in developing countries. Local hospital policy should regulate
the indication for testing after careful assessment from pulmonologists
and how to triage patients with positive or negative results. For cancer
surgery procedures involving prolonged AGP and exposing upper
aerodigestive tracts, N95 plus droplet PPE (gown, gloves, eye protec-
tion) are recommended as minimum protection for all staff members
within operation theatre [15].

2.4. Post-operative care for cancer surgery during COVID-19 pandemic

Particular postoperative protocols for cancer surgery have to be
ratified in response to the COVID-19 outbreak. For surgery involving
upper aerodigestive tracts and AGPs including tracheostomy, frequent
airway suction, high-frequency oscillatory ventilation, positive pressure
ventilation, prolong endotracheal intubation, chest physiotherapy,
nebulizer treatment, bronchoscopy, and sputum induction; post-
operative care should be provided in separate units [12]. Trained
healthcare workers should be considered a priority to attend cancer
surgery patients with appropriate PPE usage and a separated post-
operative room with appropriate ventilation system for procedures in-
volving prolonged AGPs and exposing aerodigestive mucosa should be
considered [26].

3. Engagement with hospital policy during COVID-19 pandemic

3.1. Education for patients and staffs

Information and educational resources including appropriate PPE,
personal hand hygiene, and social distancing, and should be placed
both online in the hospital webpage and in outpatient clinics, inpatient
unit, nurse station, patient waiting rooms, surgery preparation rooms to
serve as a remainder for healthcare workers and as patients’ reliable
source of information.

3.2. An adequate supply of PPE

Although not directly treating patients with COVID-19, cancer sur-
geons who maintain service during pandemic have to ensure sufficient
supplies of PPEs and medicines for all workers related to cancer treat-
ment. Proper planning and regular checks have to be implemented on a
weekly basis for medical supplies including masks, gowns, goggles,
gloves, and medicines used for cancer surgery and treatment.

3.3. Telemedicine and virtual coordination

There is a growing need for telemedicine as an alternative during
the pandemic. Patients can register and reserve for telemedicine con-
sultation with surgeons as replacement of outpatient visits. Although
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implementation in developing countries is challenging because of un-
equal access to the internet among cancer patients, reimbursement to
insurance, prescription and providing medicine, documentation into
the medical record, and wound care after surgery. However, negotia-
tions with insurance companies and hospital authorities at local and
national levels might be able to close this gap. Video conference
meetings for coordination among healthcare workers should be con-
sidered to minimize direct face-to-face meetings. Virtual coordination is
particularly important in deciding treatment for each patient by in-
volving a multidisciplinary team of tumor boards. Allocation and cap-
ability from radiation oncology and medical oncology should be reg-
ularly discussed to ensure that patients will receive initial and adequate
treatment without diminishing their overall survival and quality of life.

3.4. Management of human resources

Provision and policies for human resource allocation for main-
tenance of cancer surgery service are very important to ensure the
continuity of care. Clinical coordinators in the surgical oncology de-
partment should plan for available manpower for the high risk of
quarantine or medical leave due to a higher probability to encounter
COVID positive individuals. Because the rates of infections in the
community are not exactly estimated in developing countries, the
threat of COVID-19 transmission is likely to come from community
interaction rather than nosocomial sources [5,14]. Social distancing
after work hours has to be implemented for all staff to avoid commu-
nity-acquired infections including cancellation of regional, national,
and international meetings or conferences.

4. Meeting the resource scarcity with ethical issues

Triage, prioritization, and postponing cancer surgery during the
COVID-19 pandemic will raise ethical concerns regarding the inherent
merit and dignity of each cancer patient to receive the best treatment
even in the presence of limited resources [32]. Therefore, all decisions
should be made according to the ultimate aim to maximize health
benefits for all patients independently from unjustified discrimination
and nepotism. All shared decisions and recommendations should be
documented and listed to ensure that the patients will receive surgery
and treatment according to the schedule after postponing. Facilitating
the affected patients should be done to ease the referral system and to
improve treatment adherence. Cancer surgeons need to work together
with other oncologists to communicate decisions and to provide other
alternatives or possible treatment. Compassionate communication
should be built with patients and their family members to collectively
inform about the disease, the decision according to the current pan-
demic situation, and the value of treatment goals to engage them with
the treatment plan and to improve adherence [33].

5. Conclusion

The current surge of COVID-19 infection worldwide has affected the
health system even harder in the developing countries where resources
are already limited. During the COVID-19 crisis, triage and prioritiza-
tion of cancer surgery are aimed to preserve patient's functioning, long-
term prognosis, and quality of life. The focus of current cancer surgery
care has shifted into the establishment of definitive diagnosis, staging,
and selected essential surgery. With the particular burdens and chal-
lenges in LMICs, cancer surgeons need to act proportionally to support
the health systems in maintaining service for essential cancer surgeries
while protecting patients and healthcare personnel from COVID-19
transmission and conserving the valuable amid limited hospital re-
sources. Active communication and coordination with other depart-
ments in a multidisciplinary team are required to ensure that the pa-
tients will receive timely, effective, and the best available options for
their cancer treatments during the pandemic.
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