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Potential transmission routes

The SARS-CoV-2 virus is primarily released from the res-
piratory tract as an aerosol, which can be increasingly
released through intubation, bronchoscopy, or rhinoscopy,
for example [1], [2]. Small particles can remain suspen-
ded in the air for several hours [2]. It is not known how
long the corona virus persists in room air. On inanimate
surfaces such as metal, glass, or plastic, human
coronaviruses, e.g., Severe Acute Respiratory Syndrome
(SARS) coronavirus, Middle East Respiratory Syndrome
(MERS) coronavirus, or endemic human coronaviruses
(HCoV) can persist for up to 9 days [3]. SARS-CoV-2 is
also detectable in the blood, with a prevalence of 15%

[4]. Thus, for everyone in the operating room (OR), various
infection risks exist.
The patient’s head area can be covered during surgery,
provided that the intervention does not target the head
area. In contrast, during larger operations in orthopedics
and trauma surgery, not only blood, bone, or tissue
particles are distributed in the OR, but also blood dust
created by a surgical hammer, for example, behave sim-
ilarly to aerosols.
The role of vapors from electrocautery has not been es-
tablished. Therefore, it should be avoided or an additional
smoke extraction system should be used.
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Basic hygiene measures

Accordingly, all precautions must be taken to protect the
personnel in the operating room, i.e., protective clothing,
FFP3 mask, safety glasses, and if necessary foot protec-
tion or waterproof boots. After the finalization of the sur-
gical operation, all surfaces in the ORmust be disinfected
with a virucidal disinfectant such as an oxygen releaser
or hypochlorite. If a device for room disinfection with
nebulizing hydrogen peroxide is available, it should either
be used between operations (total processing time usually
65 minutes before re-entering in the OR).

Spatial separation

In general, a given OR should only be used for SARS-CoV-2
patients.

Operation of ventilation systems

No evidence is available uponwhich to base a risk assess-
ment of ventilation systems, but the following conclusions
can be drawn from the results of the assessment of dif-
ferent room airflow patterns:

• ORs with laminar air flow (LAF) (in Germany room class
Ia) have a significantly larger ventilation volume flow
than operating theaters with mixed ventilation (in
Germany room class Ib), which means that aerosol
dilution in the operating room with LAF ventilation
proceeds considerably faster. In operating rooms with
LAF, additional protection for the surgical team and
the patient is ensured by the directed instead of only
mixed ventilation in the operating area. If the exhaust
air from the OR flows directly to the outside via the
exhaust-air device, the OR can be used without restric-
tions. The usual protective measures would be suffi-
cient in the OR.
However, if the neighboring rooms are ventilated with
the “exhaust air” from the operating room using over-
flow technology, contamination of these rooms cannot
be ruled out. Since this air is highly diluted and consid-
ering that in these operating theater concepts the
supply corridor is excessively ventilated, we consider
a general exclusion to be incommensurate. In such a
case, we recommend an individual risk assessment.

• If the ventilation system can be switched to negative
pressure, this ensures that no viruses from the operat-
ing room can infiltrate neighboring rooms by overflow.
But opening doors immediately interrupts the negative
pressure and allows air exchange with the surround-
ings. Therefore, the doors must be kept closed during
the entire operation.

• Due to the mixed flow and the significantly lower
ventilation volumewith swirling of aerosols, operations
in class Ib rooms pose a higher risk of contamination
to the surgical team. It is questionable whether the
FFP3 mask ensures a seal tight enough to exclude
putting the team at risk. In this event, protection of

the surgical team can be achieved by wearing overpres-
sure body exhaust suits [5].

• ORs or intervention rooms of class II rooms with
mechanical turbulent ventilation also have an air ex-
change rate and often are not equipped with sterile
filters. Therefore, they are also not acceptable for
surgery on COVID-19 patients.

• ORswithoutmechanical ventilation are also not accept-
able, since released aerosols are not diluted and the
highest aerosol concentration emerges through the
opened doors at the end of the operation.
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