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Introduction

At the end of February 2020, COVID-19 made its first
appearance in the southern part of Switzerland. Without
protection from the Alps, and because of its proximity to
Lombardy and the gatherings of people during the carnival
period, the canton of Ticino witnessed a rapid and alarm-
ing epidemic. Within three months, numbers had rocket-
ed: 3321 positive cases, 350 fatalities and 908 hospital dis-
charges in a population of about 360,000 [1, 2]. The local
public health situation reflected what was happening on a
worldwide scale: the ability of clinics and health facilities
to provide intensive care to patients in need of mechanical
respiratory support was critically challenged.

Such an emergency made it necessary to rapidly reorganise
the whole health system. One of the most successful strate-
gies was the recruitment of the rehabilitation sector in or-
der to reduce pressure on intensive care units.

Physiotherapists, occupational therapists and speech thera-
pists were engaged, along with pulmonologists, in the cre-
ation of a new tracheotomy ward. Patients who had under-
gone percutaneous tracheotomy were transferred there and
ventilated in invasive ways by means of devices normally
used for ventilation at home. New protocols were defined
for the management of tracheotomies, decannulation and
feeding recovery.

We are currently witnessing a recrudescence of infections,
and a growing number of political and medical appeals to
act responsibly by applying everything we learned during
the first wave. Therefore, we want to share our clinical ex-
perience in the hope that the targeted solutions which al-
lowed us to achieve positive results will be useful.

The COVID Research Database currently contains over
111,000 articles [3]. The number of publications has in-

creased in proportion with the pandemic’s development,
leading to calls for the use of artificial intelligence to guide
researchers through the remarkably rapidly growing num-
ber of works, many of which are based on the guidelines
developed by other healthcare professionals. The present
article describes the experiences of a heterogeneous group
of rehabilitators who treated tracheostomised patients with
acute respiratory distress syndrome due to COVID-19 in
the period immediately following their stay in the intensive
care unit (ICU). Designated as a COVID-19 centre on 11
March 2020, La Carita Hospital, Locarno (ODL) was at the
forefront of the fight against COVID-19 in the Ticino in
the southern part of Switzerland.

This article presents the protocols developed to support
the process of weaning patients from tracheotomy and the
reprisal of feeding by mouth. Critical issues in the daily
management of patients and practical solutions are also de-
scribed.

Methods

Cantonal organisation and internal management of the
hospital

At a time when guidelines and directives had not yet been
published, decisions made at all levels (political, medical
and health strategic) influenced the management of the
COVID-19 pandemic in Ticino and led to operational lines
of conduct aimed at preventing the intensive care units’
maximum capacity from being exceeded. The canton of Ti-
cino is served by seven public hospitals, each part of the
multi-site cantonal hospital Ente Ospedaliero Cantonale
(EOC), with an overall capacity of 800 beds. The ODL,
with about 180 beds and an ICU which was expanded from
8 to 45 ventilator-equipped beds, was dedicated entirely to
COVID-19 patients. Concentrating the COVID-19 patients
together in one hospital made it possible to centralise ma-
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terials and specialised staff, who faced the overwhelming
amount of work in 12-hour (instead of 8-hour) shifts. In
addition, on 17 March 17 2020, one of the internal med-
icine wards (Medicine B) of the ODL began to be con-
verted into a tracheotomy ward with a capacity of 24 beds,
whose first patient was admitted on 20 March 2020. The
transfer of post-tracheotomy patients in a relatively stable
condition — but still needing ventilatory aid — to the tra-
cheotomy ward relieved the pressure on the ICU, which
never reached its saturation point. The lack of special-
ist staff led to the adoption of instruments normally used
for home ventilation, mostly of the bilevel positive airway
pressure (BiPAP) type. Since the patients transferred to the
tracheotomy ward needed constant surveillance, cameras
connected to the monitors were installed. Vital parameters
(saturation, pressure, heart rate and respiratory rate) were
regularly verified through monitors and frequent medical
and nursing checks.

Tracheotomy interventions

Due to the need to free up the ICU beds while continuing
to perform invasive ventilation, percutaneous tracheotomy
was systematically performed by surgeons supported by
pneumologists.

Tracheostomy was performed as soon as the respiratory
situation of the patient was stable, with no more need for
prone positioning and with the possibility of decreasing the
positive end-expiratory pressure to values <10 cm H,O.
Contraindications to tracheostomy were a coagulation dis-
order or hemodynamic instability requiring increasing dos-
es of vasoactive drugs. The mean (+ standard deviation)
time from intubation to tracheostomy was 12.6 (+5.7) days.

The percutaneous technique was preferred to the surgical
one for its rapidity and relative simplicity, together with
the rarity of bleeding episodes [4—6]. Furthermore, percu-
taneous tracheotomy can be executed at the patient’s bed,
thus avoiding risky displacements and any further inter-
ventions to close the ostomy.

Managing the tracheotomy

The ongoing care emergency didn’t allow the implemen-
tation of a regular training plan for health care staff not
trained to manage tracheotomies. Thus, the creation of
a simple operative protocol allowed us to monitor a pa-
tient’s progression towards weaning and to avoid mistakes
while managing the tracheal cannula. The protocol shown
in table 1 describes tracheal cannula settings at levels to be
implemented at different times of the day. Every change in
level and each modification of the tracheal cannula setting
was carried out exclusively by the speech therapist or by
other professionals with specific skills, such as physiother-
apists specialised in respiratory physiotherapy.

Removal of tracheotomy

Choosing the ideal time to remove the tracheotomy was of
major importance because it was not possible to rely on
intermediate steps such as a Mini-Trach cannula, and also
because avoiding returns to the ICU was essential. There-
fore, pneumologists created the score illustrated in table 2.
The table shows the prerequisites that patients had to meet
for decannulation to be considered. Decannulation was on-
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ly performed when they reached a total of four points upon
the medical team assessing their complete clinical picture.

In addition to its rapidity and simplicity, the above protocol
allows the physician to obtain a picture of the patient’s
clinical state over a 24-hour period and not only at the time
of the daily visit.

Recovery of feeding by mouth

All patients transferred to the tracheotomy ward were fed
enterally through a nasogastric tube. To avoid problems
due to prolonged use of the nasogastric tube, once a pa-
tient’s respiratory condition was stable, an evaluation of
their swallowing was carried out in order to verify the pos-
sibility of weaning from enteral feeding [7]. The pandem-
ic context and the human and technical resources avail-
able made diagnosing dysphagia instrumentally by means
of a fibreoptic endoscopic evaluation of swallowing only
possible in rare and exceptional cases. A non-instrumental
clinical swallowing examination protocol based on a pre-
cise bedside evaluation of swallowing was adopted. In or-
der to avoid aspirations and related pulmonary complica-
tions for patients already in a critical respiratory condition
[7], the clinical swallowing examination was carried out by
the speech therapist or the swallowing therapist, who were
the most specialised and experienced staff. To proceed to
the evaluation of swallowing by means of the meshed, sin-
gle-use, inner cannula and the phonatory valve, the patients
had to be sitting in an armchair, with the cuff having been
deflated for at least 30 minutes, and have normal vital para-
meters. Otherwise, they had to retain a non-meshed cannu-
la and an artificial nasal tube. If the patient was fully con-
scious with a normal cough reflex, a Gugging Swallowing
Screen (GUSS) test [8, 9] was carried out. Thus, at least as
a first evaluation, the test with solid food was omitted, with
semi-solid and liquid foods preferred (respectively, Acqua
Gel by Nutricia Nutilis and still water). This method was
adopted to shorten the time of food administration, con-
sequently reducing the health care workers’ time of ex-
posure and thus the risk of contagion. The assessment of
swallowing is in fact subject to the production of droplets

Table 1: Tracheo level index (TLI)

la, inflated cuff

Tracheal cannula When
configuration
Level 1 (baseline) Closed inner cannu- |Always

cannula, deflated cuff
and speaking valve

Level 2 Closed inner cannu- | If patient is awake, sit-
la, deflated cuff ting or in bed

Level 3 Fenestrated inner If patient is awake, sit-
cannula, deflated cuff | ting or in bed

Level 4 Fenestrated inner If patient is awake, sit-

ting or in bed

(TLI; Amitrano, Forni, Besana. 2020)

Table 2: Tracheo score index (TSI).

1 point Patient oriented

1 point Patient can stay 24 h with the artificial nose without
ventilation

1 point Good cough reflex, patient can stay with deflated cuff
and speaking valve or artificial nose without any aspi-
ration

1 point Patient does not need deep tracheal aspirations

Total 4 points (TSI, Voinea, Ogna. 2020)
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and aerosols. The results of the GUSS test determined the
choice of nutritional modality. Patients who scored above
10 points could proceed to weaning on a semi-solid and se-
mi-liquid diet and hydration by Acqua Gel, whereas scores
under 10 points required further evaluation and confirmed
feeding by tube. The flowchart in figure 1 shows the com-
plete protocol adopted.

Results

Despite the high number of cases and the staff’s working
conditions, the results were excellent.

Tracheotomy

The choice of percutaneous tracheotomy was confirmed to
be successful, as bleeding episodes calling for surgical in-
tervention were limited to 5% of patients. All decannula-
tions were carried out at the patient’s bed, fairly rapidly
and without complications. Droplet and aerosol manage-
ment turned out to be effective, with a COVID-19-positive
case rate among staff similar to that in non-COVID-19 hos-
pitals.

Management and removal of tracheotomy

The use of the protocols TLI (table 1) and TSI (table 2)
proved effective. All 50 patients of the tracheotomy ward
were weaned from ventilation and decannulated before dis-
charge and transfer to rehabilitation clinics. None of the

Figure 1: Swallowing screening for “COVID-19 emergency” tra-
cheotomy ward.Performers: physician or the respiratory therapist,
on demand by the physician.Setting: patient sitting with deflated
cuff for at least 30 minutes, all vital signs normal.Safety: mouth hy-
giene, aspirator ready to use.Material: semisolid: Nutilis Acquagel:
liquid: bottled H,0; solid: not tested.(Amitrano, Forni, Besana,
Voinea. 2020)

" | Nil by mouth,
Artificial feeding

Is patient oriented?
«

YES

" | Nil by mouth,
Artificial feeding

Valid cough reflex?

YES

v

GUSS test p Artificial feeding

v

Feeding by mouth needs to be evaluated with the
dietician. Choose between semiliquid or semiliquid-
semisolid diet
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decannulated patients in the tracheotomy ward needed a
further cannulation.

Resumption of feeding by mouth

All patients hospitalised in the tracheotomy ward had been
weaned off enteral nutrition and had already begun to feed
by mouth upon discharge. The process of nutritional thera-
py through evaluation with a “modified GUSS test” led to
positive outcomes. None of the patients of the tracheotomy
ward showed pulmonary complications due to aspiration.
All of them could start to feed and hydrate by mouth safe-

ly.

Discussion

During the peak of the pandemic in April and May 2020,
the ODL cared for 466 patients, 97 of whom were treated
in the ICU. A total of 86 fatalities were recorded in the hos-
pital. Of the 53 patients who underwent tracheostomy, 3
(5.7%) died in the ICU before being transferred to the tra-
cheotomy ward and 5 (9.4%) died after being transferred
to the tracheotomy ward.

The average hospital stay was 13 days for all patients, and
21 days for patients requiring intensive care.

Taking care of these patients’ respiratory problems with
home ventilation devices proved to be an effective solu-
tion. First of all, they turned out to be easy to operate, even
for untrained nursing staff. In addition, the possibility of
monitoring ventilation through secure digital (SD) cards
allowed fast and accurate interventions and corrections.
Only three cases of readmission (bounce back) to the ICU
were recorded, mostly due to infectious complications that
could not be managed by the tracheotomy ward.

The excellent results regarding resumption of oral feeding
were largely due to the fact that dysphagia in patients af-
fected by COVID-19 is often the result of post-extubation
dysphagia [10]. Many studies have shown that prolonged
orotracheal intubation has negative effects on swallowing
ability, such as changes in the anatomic conformation of
the glottis, atrophy of the muscles involved during swal-
lowing, decreased sensibility and decreased cough reflex
[11]. In our case, dysphagia might have been a transitory
symptom due to the fact that tracheotomy was performed
quickly and patients were intubated for a relatively short
period. Nonetheless, in the tracheotomy ward dysphagia
was attentively monitored and approached according to
physiological recovery times, thus preventing negative ef-
fects of early or late weaning. Some patients’ dysphagia
was related to a general asthenia which affected orofacial
muscular structures, thus leading to particularly weak
tongue thrusting. Given the emergency context and the par-
ticular setting, it was impossible to provide personalised
therapy for all patients. Therefore, a programme of oral
motricity stimulation was adopted, along with a specific
set of exercises that patients could carry out autonomously
[12].

In these patients, a recovery of a good oral motricity has
been recorded along with an increase in tongue strength,
with the consequent improvement and efficiency of the
oral phase. Some cases showed a critical laryngeal desen-
sitisation, likely due to prolonged intubation and the neces-
sity of keeping the cuffed cannula in use. The possibility
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of using the uncuffed cannula led to a remarkable improve-
ment in this respect.

According to our experience, the GUSS test [8, 9] proved
satisfactory for screening for dysphagia in a non-neurolog-
ical population, although it was tested in a neurological
population.

Conclusion

Our experience, although limited, allows us to draw some
important conclusions which may become useful in the
current context of increasing numbers of COVID-19 pa-
tients needing hospitalisation.

Concentrating the COVID-19 patients in one hospital and
the creation of a tracheotomy ward simplified the work
on a logistical level, as well as simplifying the allocation
of available resources. In the case of excessive pressure
on the ICU, undertaking percutaneous tracheotomy on pa-
tients subsequently transferred to adapted subacute wards
proved to be a successful solution, which freed up beds in
the ICU.

Percutaneous tracheotomy provided good results and al-
lowed surgeons to adapt to a technique that was normally
used by pneumologists and intensivists. Patients with per-
cutaneous tracheotomy can be ventilated efficiently by
means of instruments normally used for home ventilation,
such as BiPAP (for example ResMed Stellar), which are
simpler than the conventional ventilators in use in the ICU.
These devices can be successfully handled by nursing staff
who are not specialised in the ICU as long as they are pro-
vided with correct instructions.

These months of work at the ODL have shown us the com-
plexity that treating COVID-19-affected patients entails,
due to the patients’ fragility and the particular setting in
which the work was carried out.

The positive outcome of this experience was guaranteed by
excellent interprofessional cooperation, the real keyword
of these last few months, which allowed us to provide ad-
equate care to all patients. On the other hand, in the initial
phase of the pandemic, when the tracheotomy ward was
providing care to a large number of patients in an unsta-
ble condition, there were difficulties in defining the roles
of the various therapists. At that particular time, the situa-
tion required a transprofessional rather than an interprofes-
sional approach. The improvements in the patients’ condi-
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tion allowed us to solve the problem, because it permitted
the resumption of work in an interprofessional way.
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