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AbstrAct:   In the last several weeks we have been witnessing the exponentially progressing pandemic SARS-CoV-2 coronavirus. As the 
number of people infected with SARS-CoV2 escalates, the problem of surgical management of patients requiring urgent 
surgery is increasing. Patients infected with SARS-CoV2 virus but with negative test results will appear in general hospitals 
and may pose a risk to other patients and hospital staff. Health care workers constitutes nearly 17% of infected population 
in Poland, therefore early identification of infected people becomes a priority to protect human resources and to ensure 
continuity of the access to a surgical care. Both surgical operations, and endoscopic procedures are considered as interventions 
with an increased risk of infection. Therefore, determining the algorithm becomes crucial for qualifying patients for surgical 
treatment, but also to stratify the risk of personnel being infected during surgery and to adequately protect staff. Each hospital 
should be logistically prepared for the need to perform urgent surgery on a patient with suspected or confirmed infection, 
including personal protective equipment. Limited availability of the equipment, working under pressure and staff shortages 
in addition to a highly contagious pathogen necessitate a pragmatic management of human resources in health care. Instant 
synchronized action is needed, and clear uniform guidelines are essential for the healthcare system to provide citizens with 
the necessary surgical care while protecting both patients, and staff. This document presents current recommendations 
regarding surgery during the COVID-19 pandemic in Poland.
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AbbreVIAtIoNs

AEC/SAS – Spanish Association of Surgeons 
ANSI – American National Standards Institute 
CRP – C-reactive protein 
EAES – European Association for Endoscopic Surgery 
EN – enteral nutrition 
FSMP – Foods for Special Medical Purposes 
ICU – Intensive care unit 
NSAIDs – non-steroidal anti-inflammatory drugs  
ONS – oral nutritional supplements 
PN – parenteral nutrition 
PPE – personal protective equipment 

RNA – ribonucleic acids 
RT-PCR – reverse transcription polymerase chain reaction 
SAGES – Society of American Gastrointestinal and Endoscopic 
Surgeons 
SARS-CoV-2 – severe acute respiratory syndrome coronavirus 2 
TK – computed tomography 
USG – ultrasonography

INtrodUctIoN

We have been participating in an exponentially progressive 
coronavirus SARS-CoV-2 pandemic for several weeks now [1]. 
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Scheduled, elective procedure: it is advisable to postpone all elective 
procedures, in case when postponement of such will not result in 
any harm to patients’ health. The decision to postpone the surgery 
is made by the surgeon responsible for treating the patient. This will 
significantly reduce patient migration in hospitals and reduce the 
spread of disease between patients and medical personnel. Addition-
ally, at the moment of highest demand, it will reduce the number of 
occupied hospital beds and the consumption of personal protective 
equipment, and secure larger human resources ready for work [7]. 

Treatments for oncological indications should be approved by an 
oncological medical case specialist panel discussion. In the ab-
sence of alternative treatment (radiotherapy, chemotherapy) and 
threatening progression of the tumor, it seems justified to qualify 
the patient for surgery. In cases of e.g. rectal cancer, a long irra-
diation can be performed or, with the 5x5 Gy regimen, it is pos-
sible to extend the interval from 6–9 weeks to 8–12 weeks after 
the scheduled treatment [8]. Due to the significant risk of virus 
spread in aerosols during endoscopic procedures, screening and 
diagnostic tests should be limited to what is strictly necessary. Small 
procedures like elective polypectomies should be postponed until 
the pandemic is over [9]. However, patients with higher-grade tu-
mors, threatening to develop e.g. progressive obstruction, should 
be qualified for primary surgical treatment. 

All patients admitted to the department in urgent mode should 
have a thorough epidemiological interview and an assessment of the 
most common symptoms (including temperature measurement). 
Suspected patients should be redirected to specialist COVID-19  
infection hospitals for further treatment. As a part of the initial 
diagnostics, in order to be qualified for admission, they should have 
a CT scan of the thorax without contrast or, if no CT is available, 
an X-ray scan of the thorax in A-P projection [10]. The diagnostic 
value of 3-quadrant lung ultrasound is also high, although the 
prevalence of this technique in Poland is still low. According to 
the analysis of the population of Chinese patients, patients with 
confirmed COVID-19 had usually normal leukocyte count or 
insignificant leukopenia, decreased platelet count, with elevated 
CRP level and non-specific D-dimer increase [11].  

Before each surgical procedure, the possibility of SARS-
CoV-2 infection and its consequences should be discussed 
with the patient. This information should be included in 
the informed consent form. 

Before surgery, it is necessary to perform a test for SARS-
CoV-2 if the patient’s condition allows to wait for the test 
result. However, it should be noted that this time must be 
as short as possible. 

Twenty-one specialist hospitals were established in Poland to treat 
the COVID-19 disease, pursuant to the decision of the Minister of 
Health of March 13th, 2020 [2]. As the number of people infected 
with SARS-CoV2 escalates, the problem of surgical management of 
patients requiring urgent surgery is increasing [3]. Patients infected 
with SARS-CoV2 with negative test results will inevitably appear in 
hospitals other than special COVID-19 hospitals, possibly posing 
a risk to other patients and hospital personnel. In a situation where 
healthcare workers constitute nearly 17% of the infected population 
in Poland, early identification of infected people becomes a priority 
to protect human resources and to ensure continuity of access to 
surgical care [4]. Operating theaters are areas of high risk for the 
transmission of respiratory infections, taking into account the 
involvement of multiple workers in the same room when performing 
elevated-risk activities. Therefore, determining the algorithm for 
qualifying patients for surgical treatment becomes crucial, so does 
stratifying the risk of personnel becoming infected during surgery 
and adequately protecting the staff. Any hospital may find itself 
in a situation where immediate surgery is required for a patient 
with a high risk of SARS-CoV-2 infection. Because of that, every 
hospital should be prepared for this eventuality organizationally 
and logistically, including the protection with personal protective 
equipment. Finally, it may be necessary to set up additional special 
COVID-19 infection hospitals, which will necessitate the adaptation 
of surgical departments and operating theaters.

Limited availability of the equipment, working under pressure and 
staff shortages, in addition to a highly contagious pathogen, neces-
sitate a pragmatic management of human resources in health care 
[5]. Immediate, coordinated action and clear, uniform guidelines 
are needed to enable the health system to provide citizens with the 
necessary surgical care while protecting patients and personnel. 

From the point of view of SARS-CoV-2 infection and the develop-
ment of COVID-19, and the separation into standard (“non-uni-
form”) and special (“uniform” or COVID-19 dedicated) hospitals, 
there are four groups of surgical patients distinguished, according 
to the division shown in Tab. I.

ALGorItHM For MANAGeMeNt oF PAtIeNts 
reQUIrING sUrGery

The qualification for surgery during pandemic is influenced by 
the patient’s clinical condition and the hospital’s logistical and 
organizational capabilities. Depending on the local intensity of 
the pandemic, conditions will change dynamically. The Spanish 
Association of Surgeons (AEC/SAS) has prepared guidelines that 
have been accepted by SAGES (Society of American Gastrointes-
tinal and Endoscopic Surgeons) and EAES (European Association 
for Endoscopic Surgery), which regulate local surgical activity de-
pending on the severity and activity of the pandemic (Tab. II.) [6]. 

The decision on the qualification of a patient to the appropriate 
risk group (elective, expedited, urgent or emergency procedure) 
should be decided by a multidisciplinary team, which would be 
responsible for making decisions and setting the priority of treat-
ment for each patient. 

If the patient is qualified for surgery during the COVID-19 pan-
demic, it is necessary to do the following, in respective settings: 

tab. I.  Patient groups according to the risk of infecting others.

rIsK GroUP For tHe 
INFectIoN oF otHers

coVId-19 
syMPtoMs

sArs-coV-2 test treAtMeNt IN tHe 
HosPItAL

low none negative standard

moderate none pending standard

high

none positive
special COVID-19 
dedicated unitpresent negative

present pending

very high present positive special COVID-19 
dedicated unit
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acute cholecystitis, Hinchey I-II diverticulitis, etc.), conservative 
therapy should be provided. 

tyPes oF PersoNAL ProtectIVe eQUIPMeNt 
dUrING coVId-19 PANdeMIc 

Personal protective equipment (PPE) is required for each “close 
contact”, which includes surgical procedures, as well as other pro-
cedures taking place in the operating theater, e.g. intubation, re-
gional anesthesia, intravenous access etc. It is worth stressing that 
an increased risk of SARS-CoV-2 infection is also present when 
performing endoscopic examinations and procedures, particularly 
in the upper gastrointestinal tract [14–18].

Due to the high risk of personnel infection, we propose security 
measures corresponding to the third level of protection (accord-
ing to the four-stage ANSI (American National Standards Insti-
tute)/AAMI PB70:2012 classification according, to the division 
presented in Tab. III.

Discussion of personal protective equipment:

1.  A mask for an operated patient. Surgical mask to reduce the 
emission of aerosol exhaled from the airways, containing virus 
particles. An N95 mask in which the letter N indicates that the 
product is not resistant to oil. In addition, there are also types R 
(resistant to oil) and P (strongly resistant to oil). The number 95 
(in N95) indicates the air particle filtration level (95%). There 
are also products marked as 99 (99%) and 100 (99.97%). The 
phrase FFP (in FFP3) means “filtering facepiece”, meaning a fil-
tering half mask. FFP2 or FFP3 is the filtration class/level (there 
is still FFP1). FFP2 captures at least 94% of the particles at up 
to 0.6 μm and FFP3 at least 99% of the particles at up to 0.6 μm. 
So the N95 FFP3 mask means that it is a filtering half mask that 
is not resistant to oily particles, the air particle filtration level 
in the air is 95% (considering any particles), and the filtration 
class is at the highest level, the third of the three possible. This 
means that it captures at least 99% of particles smaller than 0.6 
μm. Valveless masks are preferred because a ventilated mask 

In cases of emergency and urgent procedures where rapid immune 
tests or RT-PCR are not possible, it should be assumed that every 
operated patient is infected with SARS-CoV-2. Only patients with 
a negative epidemiological history and tested with the RT-PCR 
test may constitute a lower risk group (early stage of infection, 
asymptomatic patients). This assumption is based on the rapid 
growth of new infections and the need to protect medical personnel.

Operations carried out in pandemic areas are included in the higher 
risk group. Moreover, the procedures performed on the respira-
tory system can be included here – increased amount of aerosol 
formation (airborne transmission) [12]. The presence of RNA of 
the virus has also been confirmed in the digestive tract. Because 
of that, endoscopic procedures were also classified as high-risk, 
similarly to classic and laparoscopic operations of the small and 
large intestine [13].

In case of urgent interventions, a higher perioperative risk should 
be assumed in patients with a positive epidemiological or symp-
tomatic history (fever, coughing, sore throat). If this does not rep-
resent an increased risk, the surgeon should consider whether to 
postpone the procedure, at least until the RT-PCR test has been 
performed. If any delay should result in unacceptable risk to the 
patient, the procedure should be performed immediately, and 
a positive SARS-CoV-2 status assumed.

Intubation is one of the most risky stages of operation, regardless 
of the SARS-CoV-2 status. In case of emergency and urgent proce-
dures, it is recommended to perform all procedures in an at least 
N95 FFP3 half mask and surgical mask, and using direct eye pro-
tection (goggles/glasses) with a face-shield. All personnel not ac-
tively involved in the intubation and extubation procedure should 
leave the operating room for the duration thereof. The PPE should 
also be used by the cleaning personnel after the procedure [12].

Any patient qualified for emergency surgery should be treated as 
suspected of infection (Fig. 1). In the case of CT scan of the ab-
dominal cavity performed in ER settings – it is advisable to ex-
tend the examination by including CT scan of the thorax. In cases 
where non-operative treatment is also possible (uncomplicated 

tab. II.  The phases of the epidemic.

ePIdeMIc PHAses PerceNtAGe oF PAtIeNts INFected 
IN HosPItAL ANd/or IcU

seLectIoN oF PAtIeNts 
IN HosPItAL eMerGeNcy 
dePArtMeNt

HosPItAL resoUrces sUrGIcAL ActIVItIes

PHASE 1 low risk < 5% not necessary no effect no effect

PHASE 2 moderate risk 5–25% 1.  patients with respiratory 
symptoms,

2. others.

no effect, but the hospital is ready 
for a pandemic

1.  emergency procedures,
2.  oncological procedures with 

suspected growth of infections 
– as in phase 3.

PHASE 3 medium risk 25–50% 1.  patients with respiratory 
symptoms,

2. others.

noticeable effects; all beds in the 
hospital and in the ICU for the 
infected

1. emergency procedures,
2.  oncological procedures, if the 

prognosis is significantly worse 
within 3 months, neoadjuvant 
treatment cannot be applied and 
no long ICU stay is expected.

PHASE 4 high risk 50–70% 1.  patients with respiratory 
symptoms,

2.  others.

significant effect on the personnel 
and ICU availability

emergency procedures only

PHASE 5 emergency > 75% 1.  patients with respiratory 
symptoms,

2. others.

major effect on personnel and 
ICU availability; reduction of 
mechanical or surgical ventilation 
capacity or rapid increase in 
infected persons

emergency procedures that will 
end in death if the delay is more 
than a few hours preoperative 
triage shall be conducted based on 
adopted principles
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security level 4 according to four-stage ANSI/AAMI PB70:2012 
classification. Orange suits, reusable, are designed for emergency 
medical services and are not adapted to work indoors for a long 
time and under the influence of increased temperature (surgical 
lamp, additional sterile gown outside). White barrier suits are 
preferred. It is advisable to use a suit of at least one size larger, 
which makes it easier to put on and take off the suit. In case of 
using high protective rubber footwear, we choose a model of the 
suit without the feet (suit leg outside the wellington). When us-
ing short boots, overalls with integrated foot protectors are pre-
ferred. Some of the suits have separate high foot protectors, tied 
at shin level. Such a solution is an alternative to the wellingtons;

6.  Surgical gown - sterile, barrier, class 4. If the suit is not avail-
able, a waterproof barrier gown (class 4), in accordance with 
EN 13795-1 is preferred. If a barrier suit is worn, it may be 
a normal one. In the absence of a barrier suit, a foil gown can be 
used under the suit. In addition to its barrier properties against 
infectious agents, the clothing material for protection against 
biological agents should exhibit adequate mechanical resistance 
in terms of abrasion, tear and bending, among other things. All 
material properties are presented in the standard PN EN 14126 
as classes as in most European standards;

7.  Surgical gloves. If the suit is worn: the first pair, placed on the 
sleeves of the suit, is longer, up to at least ⅓ of the forearm (ex-
tended gloves used in gynecology); the second and the third pair 
is put on the surgical gown;

does not protect the patient from operator pathogens. If only 
valve masks are available, an ordinary surgical mask should be 
worn on top of such a mask. For ease of use, we always recom-
mend wearing a surgical mask on the mask. According to the 
manufacturers’ instructions for use, FFP2 masks do not 
protect against airborne viruses;

2.  Surgical cap – standard. It is not required when using a pro-
tective suit. When using a surgical gown, two can be used (the 
second for goggles and mask straps). In case of no suit, it is rec-
ommended to use an astrocap (covers the neckline and neck) 
and an additional neck wrap;

3.  Surgical goggles with an elastic strap or temple glasses, fully cov-
ering the orbit area. If it is necessary to use corrective glasses, 
goggles shall be placed on our own glasses. (Correction glasses 
and glasses should be decontaminated like all other equipment). 
For contact lens wearers, the risk of contact lenses being displaced 
or falling out during surgery, without the possibility of correcting 
their position with the PPE used, shall be taken into account.) 
There is currently no scientific evidence that contact lenses should 
be discontinued, but they are not recommended [19, 20];

4.  Visor or face-shield. Protects the face from splashing. Mounted 
on the head, adjustable in the back of the fastener;

5.  Disposable biological protection suit with a hood tightly sur-
rounding the face and chin, waterproof, barrier. The suit with 

Fig. 1.  Surgical procedure algorithm during COVID-19 pandemic.

’ 

–

patient’s
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where to get specific items from. It is highly recommended to 
practice putting PPE on and taking it off, even at the cost of using 
PPE for this purpose. Optimally, every employee should practice 
the procedure of putting PPE on and taking it off. It is permitted 
to use a filtering half mask, N95 FFP3 type only, with or without 
a valve under operating theater conditions [46]. When using the 
N95 FFP3, make sure it adheres tightly to the face along the en-
tire circumference of the mask and is surely secured with rubber 
bands at the back of the head. It is necessary to fit the mask tightly 
over the nose by pressing the metal strap on the upper edge of the 
mask. After the mask has been worn, a tightness test should be 
carried out by means of a short forced exhalation; no air leakage 
around the mask indicates a good fit. 

When preparing for work, take the following notes into account 
[17, 30, 31, 35–38, 55–60]. The hair should be secured with a hair 
tie. The facial hair should be shaved. Nails should be shortened and 
nail polish removed from the nail plates. It is forbidden to wear 
artificial fingernails. Only one mobile phone, stamp, corrective 
glasses are allowed on personal equipment. It is recommended 
that the corrective glasses are on the attachment strap/strips. It is 
forbidden to put socks and undershirts under disposable hospi-
tal clothing. It is forbidden to use your own stethoscope and your 
own pen. It is forbidden to use any pins, bobby pins, brooches or 
any hair decorations. It is forbidden to put on earrings, clips, rings, 
wedding rings, signets, necklaces, chains or any other jewelry.

The rules concerning the use of appropriate clothing shall be ob-
served [17, 30, 31, 35–38, 55–60]. The shoes must be full, wash-
able, without holes, cavities or perforations, and disinfected by the 
hospital after each day of work. Use disposable clinical clothing, 
which is thrown in a red bag basket after each day of work. Surgi-
cal mask is mandatory throughout the entire department.

The detailed discussion of procedures concerning the use of per-
sonal protective equipment can be found in Annexes 1, 2, 3 avail-
able on the website of the Video Surgery Section of the Polish So-
ciety of Surgeons – wideochirurgia.tchp.pl [17, 21–60]. 

orGANIZAtIoN oF tHe sUrGery dePArtMeNt 
dUrING tHe coVId-19 PANdeMIc 

There are no nationwide uniform recommendations for treatment 
in hospitals which are neither infectious nor special COVID-19 
hospitals. The document was developed on the basis of measures 
of proven effectiveness from the cited literature that can be effec-
tively implemented in Poland. The department is an integral part 
of the hospital and cannot operate independently. It is required 
to implement measures throughout the entire hospital and all 
departments necessary for its operation. The aim of the organi-
zational changes is to maintain the continuity of the department 
and to ensure the safety of employees and patients. Key actions 
include the creation and strict adherence to procedures and en-
suring continuity of access to PPE [47].

All workers who are not necessary in the treatment process should 
stay at home or be allowed to work remotely [61]. All individual 
training should be canceled or, if possible, replaced by on-line 
classes. Only the minimum necessary number of medical personnel 
should be present during medical visits and other meetings. The 

8.  Safety footwear. Without holes and perforated surfaces. Full 
boots. Uniform, extended rubber boots (wellingtons) are the 
best ones. Foil protectors can be used on the outside of the 
shoes - sole protection, useful when moving to the clean zone 
(after removing the protectors the soles are clean and you can 
use them to step in the lock. By putting on a second pair of foil 
protectors on your feet, you can take off the wellingtons and go 
to the shower area without sole skin touching the ground and 
without having to use separate footwear to go there.

Use oF PersoNAL ProtectIVe eQUIPMeNt 

The purpose of personal protective equipment (PPE) is to protect 
the personnel against infection in places where biological hazards 
may occur [17, 21–60]. The use of personal protective equipment in 
the form of a suit or waterproof long-sleeve barrier gown is iden-
tical and interchangeable. This means that the operation can be 
performed either in an overalls with a sterile gown or in a double 
barrier gown. In the latter case, however, it is important to note 
the need for an additional neck and neckline cover (e.g. an astro-
cap). However, it is recommended that you do not start the surgery 
with a suit. Before using any PPE, please read the manufacturer’s 
operating instructions. Selected PPE should be one size larger for 
more freedom of movement. It is mandatory to use the bathroom 
each time before putting PPE on. It is admissible to stay barefoot 
in the suit. It is not advisable to put a disposable cap underneath 
the suit, as this makes the process of taking off the PPE consid-
erably more difficult and increases the risk of infection. It is per-
mitted to wear the suit when seated, but it can only be removed 
when standing. Do not hurry. Every movement when putting on 
and, in particular, taking the PPE off, must be gentle, cautious 
and thoughtful. Each movement must be controlled by looking in 
the mirror, ideally with an assistant reading the subsequent com-
mands. In case of no assistance, read the next commands aloud. 
All the elements of the PPE are to be prepared and arranged ac-
cording to an internally adopted scheme so that everyone knows 

tab. III.  Types of personal protective equipment sets.

PPe For INVAsIVe 
ProcedUres

stANdArd exteNded MAxIMUM

indications low risk moderate risk high risk

mask N95 FFP3* and 
surgical mask

N95 FFP3 and 
surgical mask

N95 FFP3 and 
surgical mask

headgear cap astrocap with 
head and neck 
protection 

waterproof cap or 
hood

eye protection goggles or safety 
glasses

goggles or safety 
glasses and visor

goggles or safety 
glasses and visor

trunk protection barrier surgical 
gown

double-barrier 
surgical gown 

one-piece 
biological 
protection suit and 
surgical gown

hand protection disposable gloves 
consider double

double (x2) 
disposable gloves

triple (x3) 
disposable gloves

leg protection shoe protection high protection 
boots

high protection 
boots, if the 
protection suit 
does not protect 
your feet

* in patients operated on in an expedited mode after a week-long isolation with a negative 
RT-PCR and CT scan of the thorax, an exceptionally lower protection level (e.g. FFP2) is 
allowed when FFP3 masks are not available.
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for the patient’s current status. Every employee is subject to 
temperature measurement at the hospital entrance. An employee 
with a temperature above 37.5°C or symptoms of respiratory tract 
infections is sent home with the implementation of appropriate 
epidemiological and diagnostic procedures. The employee shall 
inform his or her superior. The superior shall organize substitution. 
Until the time of substitution, the current on-call duty remains 
[61]. Every employee shall use a surgical mask from the moment 
of entering the workplace, maintain the distance of two meters, 
avoid being in the same room with another employee for more 
than 15 minutes [48, 53, 62]. All findings, recommendations, 
consultations and reports are recommended to be communicated 
by telephone or e-mail. The contact between the personnel and 
the patient takes place only with appropriate protection (dressing 
procedure at work) [53].

Employees are obliged to limit contact with patients to one hospital 
only. This excludes the possibility of working with patients in 
another center. Working in two healthcare centers increases the 
risk of contact, i.e. spreading the virus and closing our hospital.

Documentation flow
During the pandemic, the flow of paper documentation shall be 
stopped. Medical orders for nurses, the performance of which must 
be confirmed by the signature and stamp of the doctor and the 
nurse, constitute an exception. The need to confirm medical pro-
cedures is limited to drug delivery procedures and procedures with 
integumentary integrity being breached, and approval of medical 
and nursing reports. The need for confirmation of measurement 
and monitoring results shall be suspended. The medical documen-
tation previously remaining in the patient’s room shall be trans-
ferred entirely to the nurse room or other room in the department 
[61]. This is achieved by sending documentation electronically.

AdAPtAtIoN ANd orGANIZAtIoN oF tHe 
oPerAtING tHeAter 

Recommendations for a standard hospital:

•	 separate operating theater or CoV zone and operating room 
(for patients without symptoms of COVID-19 waiting for 
a CoV-2 test result) so as to limit transmission routes and 
theater contamination;

•	 separate operating theater or zone and operating room for 
SARS-CoV-2 negative patients. 

Recommendations for a special COVID-19 hospital:

•	 separate operating theater or COVID zone (for patients 
with confirmed SARS-CoV-2 and patients with highly 
probable positive viral result based on imaging tests), so as 
to limit the transmission routes and theater contamination;

•	 separate the operating area and operating room for patients 
without CoV-2 confirmation in the test and without 
characteristic changes for COVID-19 in the imaging tests;

•	 separate areas for quarantine patients, if possible;
•	 separate at least two operating rooms for the COVID zone 

(interchangeable surgical procedures, possibly different 
specialties e.g. general and trauma surgery).

principles of proper hand washing, use of antiseptic materials 
and personal protective equipment shall be strictly observed.  
In cases where individual surgical consultations are needed, all 
procedures should be performed only by those making the final 
decision on further procedures to avoid the risk of re-consultation 
or inconclusive consultations [47]. 

If the workload of surgical departments is reduced (postponement 
of scheduled procedures), it should be considered to divide the 
surgical team into two or three smaller rotating teams, which will 
have no contact with each other, which in the case of infection/
quarantine could enable to maintain further work for patients [61]. 

The department is divided into a standard section and an obser-
vation sub-department. In the standard section, there are patients 
with negative CoV-2 test results and the personnel uses the PPE 
as in the low risk group (Internal procedure – PPE in the low and 
high risk group) [62]. 

In the observation sub-department, patients admitted temporar-
ily in single rooms are hospitalized and treated until a CoV-2 test 
result is obtained. These patients are treated as high-risk patients 
until a test result is obtained, and personnel uses PPE as in the 
high-risk group. If the rooms do not have their own bathrooms, 
patients go out only to the bathroom; there can only be one pa-
tient in the hallway and the bathroom. Medical orders and nurs-
ing procedures are planned in a way that minimizes the number 
of entries to the room and the time of personnel contact with the 
patient. In case of a CoV-2(–) result, the patient is transferred to 
the standard department. With a CoV2(+) result, the attending 
physician directs the patient to further treatment in a special CO-
VID-19 hospital. Nursing and ward attendant personnel (or per-
sons exercising their functions) of the observation sub-department 
shall be appointed by the directorate and shall be provided with 
full protection for their safety. The team consisting of one nurse 
and one ward attendant remains on duty for 12–24 hours for all 
patients in the department, with complete protection during the 
procedures. The people in this team do not work in other parts of 
their hospital. The visit (if necessary) and the medical interven-
tion is carried out by the Senior Physician on duty after changing 
into PPE. Patients wear surgical masks when medical personnel 
is present in the room and when going out to the bathroom. The 
hospital shall establish an internal procedure to disinfect bath-
rooms during the day and rooms after the CoV-2(+) patient leaves 
them. It is possible to create one observation department per sev-
eral standard departments (e.g. surgery, internal medicine, ortho-
pedics, etc.). The work is organized in such a way as to minimize 
the maintenance of records [47].

Managing a team of medical personnel
Confirmation of contact with the virus eliminates an employee 
or group of employees from work or results in a department 
being closed, while in case of patients it results in a transfer to 
an observation department or discharge home if their health 
condition allows it. On the other hand, failure to meet the contact 
criteria precludes the introduction of the foregoing actions 
towards employees and patients [61]. The contact is constituted 
by staying with a CoV-2(+) person in one room without PPE 
for more than 15 minutes at a distance of less than 2 meters or 
to perform any medical procedures without PPE appropriate 
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(one or more persons as required, performing the following 
tasks): in the yellow zone: coordinator or messenger; in 
the green zone: coordinator of the entire procedure, nurse 
anesthetist, scrub nurse, X-ray technician, messenger. 

The following procedures need to be established: 

•	 admission of the patient to the theater (route of entry, 
admitting personnel, notification);

•	 actions during the procedure (supplying additional material 
and equipment, sending specimens for testing);

•	 completion of the procedure and departure of the patient;
•	 cleaning the room, operating tracts and preparation for the 

next procedure;
•	 proceedings in case of necessity of sudden leaving 

the red zone;
•	 proceedings in case of violating the rules of personal 

protective equipment use;
•	 proceedings in case of violating the zone cleanliness;
•	 when establishing procedures and planning work, the 

hierarchy of priorities must be kept in mind: the safety of 
personnel is paramount, patient safety is second and zone 
safety is third.

orGANIZAtIoN oF PAtIeNt trANsPort roUtes

There is a need to take over the patient from the emergency medi-
cal service teams, as well as to provide the internal transport of 
the patients within each healthcare facility. For safety reasons, 
the transport of patients with confirmed SARS-CoV-2 infection 
shall be kept to a minimum and designated internal transport 
routes shall be followed.

If possible, horizontal and vertical (between floors) passageways 
should be determined only for the transport of patients infected 
with or suspected of COVID-19 infection [61, 67].

Taking over the patient from the emergency medical service 
team – general rules
•	 The patient shall be placed in a room dedicated for initial 

assessment and therapy of patients infected or suspected of 
being infected with SARS-CoV-2, equipped with medical 
devices for monitoring of cardiopulmonary and respiratory 
parameters, airway opening, including closed-circuit 
vacuum suction pump, and drugs according to the internal 
procedure (usually standard equipment in the resuscitation 
room of the Hospital Emergency Department). Patients 
suspected of being infected with SARS-CoV-2 shall be 
introduced or brought in using a different entrance, 
separate from the confirmed cases;

•	 All personnel participating in the admission shall wear 
personal protective equipment. 

Transfer of patient to ward, operating theater, ICU

Patient safety
•	 A patient with signs of threatening or developing respira-

tory failure shall be placed in a department providing me-
chanical ventilation capabilities as early as possible;

Universal recommendations [47, 61, 63–66]:

•	 divide the operating theater into purity zones: (1) green 
(clean) zone – assumed SARS-CoV-2-free zone (operating 
theaters and theater rooms for SARS-CoV-2-negative 
patients – normal operating theater mode; (2) yellow zone 
– restricted access zone; (3) orange zone – barrier and 
airlock zone, used to hand over equipment and take off 
protective outerwear; (4) red zone (contaminated) 
– operating rooms for SARS-CoV-2-positive patients; 
(5) violet zone – areas where access is strictly prohibited 
during activities concerning SARS-CoV-2-positive patients;

•	 clear and transparent color coding of the rooms in the 
operating theater;

•	 if available, use vacuum-controlled rooms within the 
patient premises, particularly in the operating room;

•	 leave only the necessary equipment to carry out the 
operation in the CoV and COVID operating theaters, 
taking the equipment not being used to the green zone;

•	 protection against contamination of equipment that cannot 
be removed from the room (e.g. protective film, easily 
washable covers);

•	 preparation of universal, uniform sets on mobile trolleys 
stored in the green area: (1) surgical tools (laparotomy, 
laparoscopy) to perform standard operating procedures, 
it is recommended to use automatic hooks and other 
methods to reduce the number of necessary personnel; (2) 
for anesthetic procedures (anesthesia, central punctures);

•	 it is necessary to plan procedures well, predict the 
equipment necessary and desirable for the type of 
a given procedure so as to limit the amount of equipment 
transferred to the room, but also the equipment that will be 
subject to decontamination;

•	 if it is necessary to use additional equipment during the 
procedure, it is recommended to bring it in before the 
patient enters the operating room;

•	 preparing clear instructions on where to cross the 
individual zones;

•	 if possible, the use of laminar positive pressure air flow 
(negative pressure is only recommended if the theater is 
designed in this way, otherwise there is a risk that polluted 
air from corridors, technical space, ventilation shafts, 
suspended ceilings, etc. will be sucked into operating 
theaters in a way that is difficult to predict);

•	 prohibition to store medical records (including anesthesia re-
ports) in operating rooms (all records available in the ope-
rating theater only in the green zone, possible copies of e.g. 
blood types, are brought into the red zone, later destroyed wi-
thout leaving the red zone). The personnel shall read the do-
cumentation before entering the room. In the operating room, 
there is only documentation created there (e.g. anesthesia 
report, perioperative control report), after the completion of 
surgery, each document is placed in a sealed clean foil/plastic 
pocket and attached to the medical history in this form; 

•	 during the surgical procedure, only personnel directly 
involved in the operation remains in the operating room 
and no one shall leave the room. Optimally, the operating 
team includes: operator, assistant, anesthesiologist, nurse 
anesthetist, the so-called “clean” and “dirty” scrub nurse;

•	 in addition, outside the operating room, the following 
personnel shall be delegated for CoV or COVID surgery 
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Based on the current state of knowledge, the transmission of SARS-
CoV-2 takes place through contact with secretions and through 
airborne transmission, and the fecal-oral pathway has not been 
explicitly ruled out [68, 69]. The potential for infection route and 
the risk of contamination shall therefore be considered during sur-
gical treatment. Therefore, surgical teams are advised to scrupu-
lously use adequate personal protective equipment to reduce the 
risk of infection, regardless of the surgical technique being used. 

Basic operation technique recommendations

Electrosurgery

When using electrocoagulation tools, aerosol formation during 
the operation may occur from the released particles and fluids. 
Because of that, the use of monopolar, ultrasonic and advanced 
bipolar tools shall be (reasonably) minimized. When using surgi-
cal power tools, the lowest possible operating parameters shall be 
used while maintaining the desired effect.

If possible, a monopolar diathermy with a smoke evacuation 
system shall be used in the open approach operation, or smoke 
shall be evacuated by an assistant (filter on the suction unit 
is necessary)

Surgical approach

At present, we do not have clear evidence on the relative risk of 
laparoscopy compared to laparotomy (open surgery) in patients 
infected with SARS-CoV-2 [70, 71]. Although studies on HBV 
viruses have shown that laparoscopy may lead to the formation of an 
aerosol containing virus molecules from the patient’s blood, there 
is no clear evidence that a similar effect is present in the case of 
coronavirus, particularly since patients with SARS-CoV-2 infection 
do not show the presence of the virus in the blood [72]. All the more 
so, there is no evidence that such an effect could only be associated 
with minimally invasive procedures. Based on the suppositions 
that SARS-CoV-2 could potentially be released in the form of an 
aerosol in carbon dioxide used to produce pneumoperitoneum, 
Di Saverio et al. stated that the decision concerning the use of 
laparoscopy should be made individually with regard to the patient, 
disease and surgeon’s experience [73]. At the same time, the authors 
emphasized that laparoscopy, carried out in an enclosed space of 
the abdominal cavity, can reduce the spread of aerosol in relation 
to open surgery, while maintaining the tightness of the system and 
the removal of carbon dioxide from the abdominal cavity using 
a vacuum suction unit. Mintz et al. [74] presented an inexpensive 
and effective method of removing gas from the peritoneal cavity 
using the filter used for ventilators; they stressed that laparoscopy 
may be the preferred method, as during classical surgery there is 
no possibility of full control over the smoke released when using 
electrosurgical instruments. 

Therefore, in view of the availability of inexpensive and effective 
methods of purifying the gas used for laparoscopy, it is stressed that 
purifying the air from aerosol particles can be much more difficult 
during open surgery. Additionally, laparoscopy creates a natural physical 
barrier between the personnel and the potential source of infection, 
thus reducing the surgical team’s exposure to the patient’s body fluids 
and risk of occupational exposure. Moreover, one should remember 
about well-documented advantages of minimally invasive surgery, 

•	 Assessment of necessity and, if necessary, performance of 
endotracheal intubation before transport of the patient;

•	 If required by the general condition of the patient, in 
addition to the nurse, the patient should be accompanied 
by a doctor when transported. The team responsible for 
patient transport shall be prepared for cardiopulmonary 
resuscitation;

•	 The patient shall be monitored (saturation and blood 
pressure are to be assessed during transport, the record of 
lead II shall be constantly visible on the screen);

•	 Capnography shall be used in case of an intubated patient;
•	 During transport, the defibrillator can be used to monitor 

the patient, and if another monitoring device is used, the 
defibrillator shall be continuously available.

Safety of medical and transport personnel
•	 Personnel involved in patient transport must wear personal 

protective equipment;
•	 All employees involved in transport must wear N95 FFP3 

masks;
•	 If the patient is not intubated, he or she should wear 

a surgical mask, properly fitted to the face, so that it covers 
the mouth and nose;

•	 Use a HEPA filter connected to the endotracheal tube if 
mechanical breathing with a bag valve mask is required;

•	 During transport, the use of open oxygen therapy systems 
shall be reduced, thus reducing the risk of aerosol formation;

•	 For a patient who is being transported with mechanical breath-
ing, the HEPA filter shall be placed on the air outlet tube;

•	 Prior to transport, the risk of disconnection of airflow 
system components shall be reduced by reassessing the 
connections and their tightness, and additional safeguards 
against accidental disconnection of system components 
shall be considered (e.g. by adhesive bonding).

Safety of bystanders
•	 Transportation of infected and suspected patients shall 

be carried out by routes that have been clearly and legibly 
marked beforehand, according to an internal procedure;

•	 As far as possible with regard to organizational capabilities 
in a specific unit, prior to transporting the patient, 
designated persons (usually auxiliary personnel, e.g. 
medical assistants, ward attendants, paramedics or 
volunteers working in the fight against the epidemic) who 
are not directly involved in patient care should check 
whether the route is free of congestion, remove bystanders 
and notify the doctor ordering or directly supervising the 
transport about its protection. These persons shall wear 
surgical masks at least, and not be in the way of patient 
transport. We are aware that these conditions are currently 
difficult to implement in most sites, so they should only be 
treated as a guide to organizational changes, not a strict 
recommendation.

oPerAtING tecHNIQUe 

During the COVID-19 pandemic, the choice of the optimal surgi-
cal technique is one of the most common clinical questions asked 
by surgeons. The data available in the literature concerning the 
foregoing is limited to studies of low reliability but is constantly 
updated with new reports.
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surgical intervention, the foregoing principles shall be applied in 
each case to reduce the possibility of infection within the teams. 

ModIFIcAtIoNs oF PHArMAcotHerAPy ANd 
NUtrItIoNAL treAtMeNt oF PAtIeNts wItH 
coNFIrMed coVId-19

In the case of surgical patients with COVID-19, great attention 
should be paid to the nutritional status, especially if extensive 
surgery is planned, in elderly people and/or with accompanying 
conditions or if the procedure has been performed in urgent mode. 
Early assessment of the nutritional status and applying nutritional 
treatment on time improve the patient prognosis [80]. Patients with 
a high risk of complications and a higher risk of dying as a result 
of SARS-CoV-2 infection, especially with associated diseases and 
in old age, should have their nutritional status assessed. Use an 
oral diet wherever possible. The first step should be dietary advice. 
Advice shall be provided by an experienced specialist (dietician, 
nutritionist, doctor with experience in nutritional treatment). 
Industrial oral diets [Foods for Special Medical Purposes (FSMP); 
formerly: oral nutritional supplements, (ONS)] shall be used in any 
case if dietary advice and diet fortification are unable to provide an 
increase in the supply of nutrients and achieve a nutritional treatment 
goal. They shall be used to provide at least 400 kcal/day and 30 (or 
more) grams of protein per day. Treatment shall be continued for 
at least one month, the effectiveness of the treatment should be 
assessed only after that period (and performed every month). Enteral 
nutrition (EN) by artificial access is the intervention of choice when 
oral nutrition is insufficient or impossible. Early introduction of 
enteral nutrition provides nutritional support, intestinal nutrition, 
improvement of intestinal mucosal barrier and intestinal immunity, 
and contributes to the preservation of gastrointestinal bacterial flora. 
In intubated patients, the only feeding method is often the use of 
a probe placed behind the pylorus. Despite the reported doubts 
about increased risk of SARS-CoV-2 infection in patients with the 
probe inserted into the gastrointestinal tract, such a correlation has 
not been confirmed so far [81]. Complete protein preparations may 
be used in patients with properly functioning gastrointestinal tract. 
Oligopeptide diets are recommended for patients with impaired 
gastrointestinal absorption. It is possible to supply them using an 
infusion or gravitational pump, with indication of the former. It is 
also the method of choice for the enteral nutrition. The inclusion of 
parenteral nutrition (PN) shall be considered in a situation where EN 
is insufficient or contraindicated. If the patient is not malnourished, 
the inclusion of the PN is considered after 7 days of ineffective EN. 
The treatment of SARS-CoV-2 infection depends on the severity 
of the disease. There are four levels of progression: mild, moderate, 
severe and very severe (critical phase) [61, 82]. 

such as reduced number of complications (including pneumonia) and 
reduced mortality, which may be particularly important for patients 
with COVID-19, as well as reduced hospitalization time, which cannot 
be overestimated in epidemic conditions [75]. 

Taking into account the data presented above, the following is rec-
ommended during laparoscopic surgeries:

•	 preoperatively check the correct operation of laparoscopic 
equipment (trocars, seals, etc.);

•	 plan and make the smallest possible notches for the 
introduction of the trocars, ensuring that they are tightly 
sealed around;

•	 maintain intra-abdominal pressure of 8–11 mmHg;
•	 evacuate the smoke during the operation via a suction unit 

connected to a central vacuum system and/or use smoke 
filters (for this purpose, respirator filters connected via an 
adapter may also be used);

•	 before making an additional incision (e.g. minilaparotomy), 
perform desuflation using the techniques described above;

•	 avoid keeping the patient in the Trendelenburg position for 
an extended time. 

To sum up, classical and laparoscopic operations can be performed 
during COVID-19 pandemic when maintaining precautions con-
cerning pneumoperitoneum (Tab. IV.) [76–79]. The surgical tech-
nique shall be adapted to the patient, the disease to be treated and 
the experience of the operator. 

Stoma

Note that stoma formation (temporary or permanent) carries an 
increased risk of transmission, which should be considered by both 
hospital personnel and family members. The indications for stoma 
formation during the COVID-19 pandemic remain unchanged 
compared to the basic surgical indications.

Peritoneal drainage 

Given that transmission of SARS-CoV-2 infection via body flu-
ids has not been ruled out, the use of surgical drains should be 
restricted as far as possible, and closed systems should be used 
if necessary. It should be emphasized that the foregoing recom-
mendations do not differ significantly from the standard recom-
mendations of “modern surgical practice” used on a daily basis in 
surgical departments in Poland.

Operating rooms intended for patients with suspected or con-
firmed SARS-CoV-2 infection shall be adequately filtered and 
ventilated. If possible, these rooms shall be dedicated exclusively 
to this patient group, being different from those used for other ur-
gent operations. Use negative-pressure rooms, if available. Surgical 
equipment that has been used during procedures in patients with 
positive SARS-CoV-2 results, patients undergoing diagnostics and 
patients with suspected infection shall be sterilized separately from 
other instruments. However, use disposable equipment and tools 
where possible. During the treatment of suspected/infected pa-
tients, the number of personnel present in the operating room shall 
be reduced to an absolute minimum. If possible, the operation 
should be performed by an experienced surgeon. Due to the 
expected increasing number of asymptomatic patients requiring 

tab. IV.  Summary of guidelines of international surgical societies in the assessment 
of surgical approach technique used during COVID-19 pandemic [76–79].

dAte oF 
PUbLIcAtIoN

orIGIN oF tHe GUIdeLINes eVALUAtIoN oF tHe beNeFIts 
oF tHe tecHNIQUe Used

Mar 26, 2020 Royal College of Surgeons of England laparoscopy < laparotomy

Mar 29, 2020 Society of American Gastrointestinal 
and Endoscopic Surgeons

laparoscopy = laparotomy

Mar 30, 2020 European Association 
for Endoscopic Surgeons

laparoscopy = laparotomy

Apr 04, 2020 Spanish Association 
of Surgeons

laparoscopy > laparotomy
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therapy [61]. The patient’s metabolic status should be monitored. From 
a purely surgical point of view, the clinical significance of the consid-
erations concerning potential adverse effects of ibuprofen or other 
NSAIDs (non-steroidal anti-inflammatory drugs), quite often used 
in surgical departments, on the course of COVID-19 is of clinical im-
portance. It should be noted that at the moment, there is no evidence 
of such dependence, therefore these drugs can be safely used [83].

The protocols of the proceedings are presented in a publication 
by Liang et al. [61].  The management of sepsis and septic shock is 
described in the Surviving Sepsis Campaign Guidelines [82]. These 
publications contain detailed guidelines for patient treatment. 

In brief, it should be stressed that the basis of pharmacotherapy is early 
antiviral treatment, supported by glucocorticosteroids and antibiotic 
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