Management of tracheo-innominate artery fistula in
the challenging environment of an improvised COVID-
19 intensive care unit

Krzelj, Kristina; Purié, Zeljko; Situm, Ivan; Karmelic, Dora; Erceg, Ante;
Kljaji¢, Kristina; Mazar, Mirabel; Gasparovié, Hrvoje; Lovri¢, Daniel

Source / Izvornik: Anaesthesiology Intensive Therapy, 2023, 55, 310 - 312

Journal article, Published version
Rad u casopisu, Objavljena verzija rada (izdavacev PDF)

https://doi.org/10.5114/ait.2023.132916

Permanent link / Trajna poveznica: https://um.nsk.hr/urn:nbn:hr:105:759935

Rights / Prava: Attribution-NonCommercial-ShareAlike 4.0 International/lImenovanje-Nekomercijalno-
Dijeli pod istim uvjetima 4.0 medunarodna

Download date / Datum preuzimanja: 2024-05-21

Repository / Repozitorij:

Dr Med - University of Zagreb School of Medicine
Digital Repository

DIGITALNI AKADEMSKI ARHIVI I REPOZITORILII


https://doi.org/10.5114/ait.2023.132916
https://urn.nsk.hr/urn:nbn:hr:105:759935
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://repozitorij.mef.unizg.hr
https://repozitorij.mef.unizg.hr
https://repozitorij.unizg.hr/islandora/object/mef:7379
https://dabar.srce.hr/islandora/object/mef:7379

LETTERSTO THE EDITOR

Management of tracheo-innominate artery fistula
In the challenging environment of an improvised
GOVID-19 intensive care unit

DOI: https://doi.org/10.5114/ait.2023.132916

Kristina Krzelj', Zeljko Duric’, lvan Situm? Dora Karmelic?, Ante Erceg? Kristina Kljajic?,
Mirabel Mazar? Hrvoje Gasparovic', Daniel Lovric*

'Department of Cardiac Surgery, University Hospital Centre Zagreb, Zagreb, Croatia
2Department of Anaesthesiology, Reanimatology and Intensive Care, University Hospital Centre Zagreb, Zagreb, Croatia
3Department of Paediatrics, University Hospital Centre Zagreb, Zagreb, Croatia
“Department of Cardiovascular Diseases, University Hospital Centre Zagreb, Zagreb, Croatia

Dear Editor,

Sudden and massive arterial bleed-
ing caused by the occurrence of tra-
cheo-innominate artery fistula (TIF) in
severely ill patients such as those with
acute respiratory distress syndrome
(ARDS), although rare (reported inci-
dence 0.1-1%) [1], is always challeng-
ing and most commonly resultsin a le-
thal outcome. The reported survival
rate after massive bleeding from TIF
is 14.3% [2]. However, such a complex
case may be even more complicated if
the scenario occurs in an improvised
COVID-19 intensive care unit (ICU),
which significantly aggravates the sit-
uation and lessens the chances for
survival. Hence, we report here our
experience of a case of massive arterial
bleeding from the TIF in a young male
patient with COVID-19-caused severe
ARDS and veno-venous extracorpore-
al membrane oxygenation (VV ECMO).
Moreover, we discuss the problems
that endanger patient outcomes and
highlight the importance of rapid de-
cision-making in a multidisciplinary
team even in the difficult environ-
ment of improvised ICUs during the
COVID-19 pandemic.

A 37-year-old man with COVID-19
illness and severe ARDS was referred
to our centre from the local hospi-
tal 20 days after the first symptoms
of the disease, owing to the failing
mechanical ventilation and the need
for VV ECMO. His past medical history
is notable for acute lymphoblastic
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leukaemia in remission for the past
8 years.

Upon arrival at our centre, the pa-
tient was immediately placed on VV
ECMO (with cannulas in the right
femoral and internal jugular vein).
Anticoagulation was achieved with
continuous unfractionated heparin
guided by APTT. The persistent se-
vere form of ARDS and the need for
prolonged mechanical ventilation
prompted the introduction of tech-
nically uncomplicated percutaneous
tracheostomy six days later. Percuta-
neous tracheostomy was performed
using the Seldinger technique and
the Smiths Medical Portex Percutane-
ous Tracheostomy Kit. To ensure prop-
er placement of the tracheal cannula,
the tracheostomy was performed
under direct visual guidance using
an Ambu aScope 4 Broncho broncho-
scope. The puncture site of the trachea
was between the 2" and 3" tracheal
cartilage. A size 9 tracheal cannula was
placed and fixed with four stitches to
prevent dislocation.

Five days after the placement
of the tracheal cannula, excessive
bleeding around the insertion place
was observed. The consultant ENT spe-
cialist found a completely obstructed
tracheal cannula and deflated the cuff,
aiming to replace the cannula. This
manoeuvre resulted in dramatic arte-
rial bleeding from all upper respira-
tory tract openings. The bleeding was
temporarily stopped by digital com-
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pression. The massive bleeding trans-
fusion protocol was initiated, general
anaesthesia was induced, but gas
exchange was performed exclusively
by ECMO. At the same time, the sur-
gical team started emergency bleed-
ing exploration in the ICU (Figure 1).
The patient was found to have com-
munication between the innominate
artery and the trachea which opened
upon deflating the cuff of the tracheal
cannula. Salvage surgery included re-
construction of the innominate artery
with a Dacron graft (Figure 2). During
the 5-hour procedure, the patient re-
ceived massive volume resuscitation,
guided by the clinical condition and
point-of-care testing, including 21 li-
tres of crystalloids, 6 litres of colloids,
23 doses of erythrocyte concentrates,
7 doses of fresh frozen plasma, 8 dos-
es of platelets and 7 g of fibrinogen.
The patient maintained continuous
urine output, whereas ECMO flow was
stable and with satisfactory venous ox-
ygen saturation resulting in the high-
est lactate level of 3.5 mmol L.

After the procedure, the patient’s
neurological status remained pre-
served. However, the tracheal defect
was established as irreparable; there-
fore the defect was bridged with a new
endotracheal tube to maintain ventila-
tion. Owing to the prolonged in-hospi-
tal stay and many indwelling catheters
and cannulas present, the patient de-
veloped severe sepsis caused by sev-
eral nosocomial pathogens including
fungi. However, despite undertaking all
available measurements, the patient’s
respiratory function was severely and
irreversibly damaged, and in the condi-
tion of severe sepsis, the patient died
after 108 days of ECMO support.

TIF communication is a rare but
ominous condition which occurs as
a consequence of erosion of the tra-
cheal wall by the tracheostomy cannula
tip and pulsatile contact with the in-
nominate artery adjacent to the ero-
sion site [3]. Massive arterial bleeding
caused by the appearance of TIF, if it
occurs in a non-operating-room (non-
OR) environment, is very difficult to
treat resulting in survival. The survival
rate among patients who are brought

to the OR is approximately 25% [1].
Furthermore, patients undergoing
emergent surgical management of TIF
are at increased risk of neurological
and even multiorgan damage in cas-
es of significant blood loss, possible
persistent hypotension, hypoxia and
challenging and therefore prolonged
surgical intervention on the innomi-
nate artery.

Our case demonstrated that this
catastrophic scenario can be success-
fully managed even in suboptimal
conditions. Although challenging in
a medical and technical way, this case
clearly highlights the utmost impor-
tance of multidisciplinary communi-
cation and rapid organization in simi-
lar cases, especially in the setting of
animprovised ICU during the COVID-19
pandemic.

The problems that impeded
the management of complex cases
in the COVID-19 pandemic were nu-
merous. Firstly, an enormous number
of patients requiring intensive care
overwhelmed the hospitals, which
prompted the reorganization of hospi-
tal resources [4, 5]. This resulted in im-
provised COVID-19 ICUs, with subopti-
mal equipment [4, 6]. Secondly, owing
to the scarcity of adequately educated
ICU personnel, many medical profes-
sionals were redistributed from their
departments to COVID-19 ICUs, as
well [5]. Thirdly, notwithstanding
the redeployment of medical staff,
increased workload, tiredness and
exhaustion were important factors in
the everyday life of healthcare profes-
sionals during the pandemic, addition-
ally reducing their work capacity and
endangering their decision-making
[4, 6]. Fourthly, the protective equip-
ment required in COVID-19 units in
a certain amount impairs communica-
tion, diminishing an individual’s abil-
ity to react adequately in emergency
situations, which might be fatal if
a misunderstanding happens [7, 8].
Although our patient was in the im-
provised setting of a COVID-19 ICU,
the prompt response of intensive care
nurses, intensive care specialists, anaes-
thesiologists, cardiothoracic surgeons
and other medical specialists who were

FIGURE 1. The surgical intervention was per-
formed in an improvised intensive care unit with
inadequate equipment. The cardiac surgeon (1) is
working without surgical loupes, with protective
glasses only and under a small source of light (2).
The ventilator is turned off (3), and the gas ex-
change was performed via VV ECMO only

FIGURE 2. The damaged part of the innomi-
nate artery was resected, and the anastomosis
of the innominate artery and ascending aorta
(Ao) was performed with a Dacron graft (black
arrow). The surgical field was cleaned with
povidone-iodine

redistributed to work in the COVID-19
ICU resulted in the successful manage-
ment of life-threatening massive arte-
rial bleeding from the TIF.
Considering the acquired expe-
rience of COVID-19 illness and its
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complications during the pandemic,
the entire medical community and
healthcare systems should raise aware-
ness of the paramount importance
of interdisciplinary communication
and rapid problem-solving, particularly
in managing such a vulnerable popula-
tion of most severely ill ICU patients.

Besides interdisciplinary commu-
nication among specialists in a hospi-
tal, it is worth emphasizing the value
of a well-established network between
local hospitals and expert centres to
provide the best care for patients in
a timely manner.

Reporting on the management
of complex cases in challenging envi-
ronments of improvised ICUs during
the COVID-19 pandemic is essential to
emphasize the role of the deliberation
of such cases in a multidisciplinary
team and to accentuate the impor-
tance of prompt and clear communi-
cation for positive outcomes.
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