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Summary

Objectives. Head and neck cancer surgery (HNCS) is burdened by a great risk of difficult airway 
and adverse events during anaesthesia. This study describes our experience and provides a flow-
chart for airway management in HNCS.
Methods. We retrospectively reviewed 910 surgically treated patients (January 2022- January 
2023, European Institute of Oncology, Milan, Italy). We selected malignant tumours of the upper 
airway and surgery performed under general anaesthesia. We report a descriptive analysis of the 
sample. The data collected were representative of our daily clinical practice and have been used to 
draw up a proposal for airway management in HNCS. 
Results. 200 consecutive patients (males 71.5%, females 28.5%), median age 67 years, were se-
lected. The most represented sites were larynx (44.5%), oral cavity (30.5%), and oropharynx (20%). 
Airway management was obtained by orotracheal intubation (61%), nasotracheal intubation (15%), 

Cover figure. Challenging airway management in laryngeal cancer (*). Preoperative fibro-
endoscopy of locally advanced laryngeal squamous cell carcinoma: supraglottic (A) and glottic 
site (B). Typical subglottic stenosis of a cricoid chondrosarcoma, visible in axial CT scan with 
contrast enhancement (C) and fiberoptic evaluation (D).
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awake intubation under fibreoptic endoscopic control (15%), and tracheostomy under local anaesthesia (9%). In 3 cases we performed tracheostomy in an 
emergency setting (all patients affected by laryngeal cancer in a locally advanced stage). 
Conclusions. Airway management in HNCS represents a topic of compelling interest that requires careful planning, well-defined options of strategies, and 
close communication between anaesthesiologists and surgeons.

Key words: difficult airway, head and neck cancer, intubation, tracheostomy, upper airway

Introduction
Airway management is a cornerstone in the daily anaesthe-
siological practice, and a difficult airway represents a chal-
lenging issue 1. The most recent guidelines define a difficult 
airway as “the clinical situation in which anticipated or unan-
ticipated difficulty or failure is experienced in one or more of 
the following: face-mask ventilation, laryngoscopy, ventila-
tion using a supraglottic airway, tracheal intubation, extuba-
tion, or invasive airway” 2. In difficult airway management, 
3 different scenarios can occur: predicted difficult airway; 
difficult intubation with adequate oxygenation/ventilation 
(“non-emergency” pathway); “emergency” pathway for dif-
ficult intubation without adequate oxygenation/ventilation 
(“Cannot Intubate, Cannot Oxygenate”, CICO) 3. 
The incidence of difficult airway and potential CICO events 
is higher in patients undergoing head and neck cancer sur-
gery (HNCS) 4 compared to a normal population undergo-
ing surgery. The presence of an upper airway neoplasia and 
the sequelae from previous treatments can lead to difficult 
tracheal intubation and pulmonary ventilation. The difficult 
intubation rate is estimated to be 12.3% in HNCS, 3.5% in 
non-oncological otolaryngology surgery, and 2% in general 
surgery  4. The Royal College of Anaesthetists reported a 
one-year audit about the incidence of major complications 
of airway management: out of 133 major airway-related 
events in the perioperative period, 57 (43%) were associ-
ated with HNCS; of the 58 surgical cases where a CICO 
scenario occurred, 43 (74%) were in HNCS 5.
Therefore, preoperative detection of patients who are at risk 
for difficult intubation is the first step in airway manage-
ment 6. Airway assessment should be routinely performed 
to identify risk factors that might lead to choose devices 
such as face-mask ventilation instead of supraglottic device 
insertion (laryngeal mask), tracheal intubation, or front-of-
neck access 3. Failure to thoroughly assess the airway and 
accurately anticipate difficulties is widely recognised as 
the most important factor leading to major complications 6. 
These unexpected complications occur especially in HNCS 
where the pre-anaesthesia visit plays a pivotal role in pre-
diction of difficult airway. All this background results in ne-
cessity of a multidisciplinary team where different knowl-

edges are shared: evaluation of general anaesthesiologic 
criteria (mouth opening, Mallampati score, thyromental 
distance, range of neck motions, neck circumference, up-
per jaw dental status, etc.) 2,3,6, as well as the characteristics 
of the head and neck pathologies, with their implications 
and type of surgical interventions. Critical cases should 
always be shared between the anaesthesiologists and head 
and neck surgeons to estimate the risk of critical intubation 
and schedule the safest intubation strategy. In this context, 
the collaboration between anaesthesiologists and head and 
neck surgeons is mandatory and permits the reduction of 
adverse events. 
Difficult airway guidelines provide algorithms for the as-
sessment and management of the difficult airway, but do 
not specifically address airway management in HNCS 2,3,7. 
Intubation of patients with head and neck cancer can be 
particularly challenging due to the cancer’s site of origin 
in the upper airway and for the variety of surgical proce-
dures adopted. To the best of our knowledge, there are no 
currently available guidelines that specifically address dif-
ficult airway management in HNCS, and nowadays risk 
assessment is mainly based on clinical experience. Herein, 
we describe our daily experience as a tertiary cancer care 
centre and provide a proposal for practical management of 
difficult airway in HNCS.

Materials and methods
The study was approved by Institutional Review Board and 
written informed consent was obtained from all subjects. 
We retrospectively reviewed the clinical records of 910 pa-
tients from our Institutional database submitted to a surgi-
cal procedure in the Division of Otolaryngology & Head 
and Neck Surgery of IRCCS European Institute of Oncol-
ogy from January 2022 to January 2023. 
The inclusion criteria were: 1) diagnosis of head and neck 
cancer; 2) neoplasia involving the upper airway; 3) surgery 
performed under general anaesthesia; 4) elective surgery; 5) 
age ≥ 18 years. Exclusion criteria were: 1) malignant tumour 
of head and neck not directly involving the upper airway 
(e.g. thyroid or salivary gland carcinoma); 2) non-malignant 
histology; 3) precancerous lesions; 4) patients in whom tra-
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cheostomy had been already performed and tracheal cannula 
was still in place; 5) surgery performed under local anaes-
thesia; 6) tracheal stenosis. Data collected included patient 
demographics and clinical history, tumour characteristics 
(site and subsite, histology, stage), type of surgical proce-
dure, type of airway management (orotracheal/nasotracheal 
intubation; awake intubation with fibrescope, managed with 
sedation in spontaneous ventilation; tracheostomy under lo-
cal anaesthesia) and adverse events during intubation.

Preoperative evaluation
All patients referred to elective surgery under general an-
aesthesia underwent a preoperative assessment about 2 
weeks before surgery. The preoperative assessment in-
cludes routine blood tests, chest X-rays, cardiological, oto-
laryngological and, finally, anaesthesiologic evaluations. 
During head and neck evaluation, the patient undergoes a 
pharyngo-laryngeal endoscopy to assess the tumour’s char-
acteristics and airway patency. The video-endoscopy is 
always recorded and, later, shared and discussed with the 
anaesthesiologists to schedule safe airway management for 
each patient. During the examination, different potential 
critical points for airway management are evaluated.
Nasal cavity and nasopharynx: 
•	 patency of nasal fossa and nasopharynx;
•	 most suitable nasal fossa in case of nasotracheal intuba-

tion.
Oropharynx and parapharyngeal space: 
•	 bulky masses;
•	 risk of bleeding.
Larynx: 
•	 bulky/collapsing masses;
•	 risk of bleeding;
•	 arytenoid mobility;
•	 glottic and subglottic space.
In particular, the otolaryngologist must identify any masses 
or changes in the upper airways that may prevent ventila-
tion after induction of narcosis.
All the data collected were studied and used to propose an 
algorithm for management of difficult airway in HNCS.

Results
Based on inclusion and exclusion criteria, we included 
200 consecutive patients of 910. Clinical and demographic 
characteristics are summarised in Tables I-III. The sample 
was considered representative of our daily surgical practice 
since the distribution of the affected sites and adopted sur-
gery match with the annual report of patients admitted and 
treated in our Department.

The sample included 143 males (71.5%) and 57 females 
(28.5%). The median age was 67 years (interquartile range 
[IQR], 60-75). About one-third (38.5%) had already re-
ceived head and neck cancer treatments before the index 
surgical procedure. The vast majority of tumours were 
squamous cell carcinoma (SCC) (185/200; 92.5%) and ear-
ly and advanced stages were equally represented. At pre-
operative fibreoptic evaluation, 53 cases showed reduced 
respiratory space (oropharyngeal or laryngeal). Despite 
this, all patients but 3 were eupneic ahead of surgery. One 
hundred twenty-two patients (61%) underwent orotracheal 
intubation, with Macintosh laryngoscope or with the help 
of GlideScope®, based on the anaesthesiological prefer-
ence and skills. Nasotracheal intubation was performed in 
30 cases (15%), mainly required for oral cavity surgery. 
Awake intubation under endoscopic control was previously 
scheduled and performed in 30 cases (15%) due to peculiar 
patient characteristics (e.g. trismus, previous radiotherapy). 
Eighteen patients (9%) required a tracheostomy under lo-
cal anaesthesia due to inaccessible supraglottic airways. 
Three cases (3/18) underwent a tracheostomy in an emer-
gency setting due to an unexpected CICO event (Tab. IV). 
All 3 patients were affected by laryngeal cancer in a lo-
cally advanced stage (T3-T4a), and all had a body mass 
index (BMI) above normal values (2 overweight and one 
obese; BMI of 27, 28, and 39 kg/m2, respectively). We did 
not foresee these critical events due to the average stand-
ard parameters of the patients (Mallampati, mouth open-
ing, thyro-mental distance, neck mobility) and probably to 
underestimation of preoperative video-endoscopy as well. 
All emergency tracheostomies were uncomplicated, and all 
patients were then submitted to the scheduled surgery. Fur-
thermore, in 80 patients (40%) we planned and performed 
a tracheostomy during the surgical procedure for postop-
erative airway protection, which was especially required 
in major oral cavity surgeries with flap reconstruction and 
open partial laryngectomies.

Discussion
The difficult airway represents a complex interaction between 
patient factors, clinical setting, and skills of the practitioner 8. 
A pre-induction strategy that considers various interventions 
designed to facilitate intubation should be preplanned when 
a difficult airway is expected (i.e. adequate patient position, 
optimal preoxygenation, assessment of aspiration’s risk and 
mechanical drainage by nasogastric tube and use of device 
as GlideScope®) 3,9. Airway management is safest when po-
tential problems are identified before surgery, enabling the 
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adoption of a series of plans to reduce the risk of compli-
cations  3,5. As recommended in practice guidelines for dif-
ficult airway management, there is a need for “preformulated 
strategy for management of the anticipated difficult airway, 
which will depend in part on the anticipated surgery, con-
dition of the patient, patient cooperation/consent, age, skills 
and preference of anaesthesiologist” 2. 
Emphasis should be placed on assessment, preparation, 
positioning, preoxygenation, maintenance of oxygenation, 
and minimising trauma from airway interventions, espe-
cially in the case of ulcerated lesions 2,3,7.
Every attempt at laryngoscopy and tracheal intubation 
might lead to unnecessary mucosal trauma and tumour 

bleeding in lesions at risk. It is recommended that the 
number of airway intubation attempts is limited, and blind 
techniques using a bougie or laryngeal mask have been 
superseded by fibre-optically guided intubation 2,3,7. When 
tracheal intubation and supraglottic airway device inser-
tion have failed but ventilation is acceptable, the indica-
tion is waking the patient  3. At this stage, if face-mask 
oxygenation is not feasible due to the presence of muscle 
relaxation and upper airway obstruction, an emergency 
surgical airway must be established immediately 3. In this 
setting, the surgical options include a cricothyroidotomy or 
a tracheostomy  10. Emergency unplanned tracheostomies 
are usually poorly controlled procedures that should be 

Table I. General data of the patients’ cohort. 

Population study (n = 200)

Age 

Median 67

Range 20-93

Interquartile Range (IQR) 60-75

Gender

Male 143 (71.5%)

Female 57 (28.5%)

BMI (kg/m2)

Underweight (< 18.5) 8 (4%)

Normal weight (18.5-24.9) 89 (44.5%)

Overweight (25-29.9) 74 (37%)

Obese (≥ 30) 29 (14.5%)

Previous head & neck treatment 77 (38.5%)

Surgery 43 (21.5%)

Radiotherapy 11 (5.5%)

Surgery + radiotherapy 23 (11.5%)

Histology

Squamous cell carcinoma 185 (92.5%)

Salivary carcinoma 6 (3%)

Lymphoproliferative disorder 3 (1.5%)

Other 6 (3%)

pT (TNM 8th ed.)

Tis 3 (1.5%)

T1 64 (32%)

T2 34 (17%)

T3 39 (19.5%)

T4 45 (22.5%)

Not classificable* 15 (7.5%)
*Not classificable because of other histology (different from SCC).

Table II. Data on tumour characteristics and surgery.

Tumour site and type of surgery 

Larynx and hypopharynx 96 (48%)

Glottis 68

Supraglottis 20

Piriform sinus 7

Subglottis 1

Transoral laser microsurgery 49

Total laryngectomy 19

Open partial horizontal laryngectomy 17

Transoral robotic surgery 2

Other 9

Oral cavity 61 (30.5%)

Tongue 32

Mandible 9

Hard palate 6

Cheek mucosa 5

Oral floor 5

Retromolar area 3

Lip 1

Major surgery with flap 30

Transoral 21

Oropharynx and parapharyngeal space 42 (21%)

Base of tongue 23

Palatine tonsil 14

Posterior wall 3

Parapharyngeal space 2

Robotic surgery 20

Transoral (not robotic) 12

Major surgery with flap 10

Nose and paranasal sinuses 1 (0.5%) 
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avoided whenever possible 11. Head and neck malignancy, 
especially in case of bleeding risk during intubation, is the 
most common indication for an awake tracheostomy (re-
ported rates varying widely among studies, from 0.3% to 
46%) 12-14. In our experience, awake tracheostomy should 
also be considered in the case of bulky masses of the phar-
yngo-laryngeal tract that could potentially collapse and 
prevent ventilation after induction of narcosis. Emergency 
awake tracheostomy is associated with a 6.2-fold higher 
risk of pneumothorax and pneumomediastinum 15. Deaths 
related to emergency tracheostomy represent rare events 
(reported rates of 0.2%) 16. 
These considerations are well known in anaesthesiological 
practice and are described in detail in the most recent guide-
lines for assessment and management of the airway 2,3,7,17.
Improvement in difficult airway management proposed in 
recent years relies principally on anaesthesiologist techni-
cal points 18: optimised mask ventilation, appropriate intu-
bation tools, aid of device improving laryngeal inlet visuali-
sation (GlideScope® and other similar videolaryngoscopic 
tools), and maximisation of the safe apnoea oxygenation 
time such as in transnasal humidified rapid insufflation ven-
tilatory exchange (THRIVE)  9,19. However, to our knowl-
edge, no specific airway management algorithm exists for 
patients undergoing HNCS. As previously mentioned, in 
HNCS the incidence of difficult airway and CICO events 
are more frequent than in other surgeries 4. Risk factors that 
must be considered in HNCS are: 1) previous radiotherapy 
that affects tissue elasticity and impacts mouth opening, 
neck mobility and mucosal oedema; 2) supraglottic lesions 
that may obstruct the laryngeal lumen; 3) reduced glottis 
and subglottic space 20.
We report descriptive data on 200 patients submitted to 
HNCS, which is representative of daily clinical practice 
in an oncology referral hospital. Most of our patients did 
not complain of subjective dyspnoea (97%), even if we de-

tected an alteration of the respiratory space during clinical 
assessment with fiberoptic endoscopy (26.5%). This exami-
nation is fundamental in preoperative assessment: Rosenb-
latt and colleagues reported revision of airway management 
plans in 26% of patients based on preoperative fiberoptic 
endoscopy 21. 
Most patients were submitted to orotracheal intubation after 
induction (53%). Nasotracheal intubation was performed in 
asleep and awake patients under endoscopic view in 17% 
and 18% of cases, respectively. Nasotracheal intubation 

Table III. Data on clinical implications of upper airway and airway man-
agement.

Clinical implications on upper airway

Subjective dyspnoea

No 196 (98%)

Yes 4 (2%)

Respiratory space

Normal 147 (73.5%)

Altered  53 (26.5%)

Laryngeal 33

Oropharyngeal 20

Risk of bleeding

No 153 (76.5%)

Yes 47 (23.5%)

Airway management

Orotracheal intubation 122 (61%)

Nasotracheal intubation 30 (15%)

Awake intubation with fibrescope 30 (15%)

Tracheostomy in local anaesthesia 18 (9%) 

Scheduled 15

Emergency (CICO* events) 3
*CICO: “Cannot Intubate, Cannot Oxygenate”.

Table IV. Details of “Cannot Intubate, Cannot Oxygenate” (CICO) events.

CICO events Age BMI Mallampati 
score

Previous 
treatment

Type of tumour Type of surgery Scheduled airway 
management

CICO 
management

1 61 28 1 No Laryngeal glottic 
SCC T4a

Open partial 
horizontal 

laryngectomy + neck 
dissection

Orotracheal 
intubation

Emergency 
tracheostomy 

2 68 39 2 No Laryngeal 
supraglottic SCC 

T3

Total laryngectomy + 
neck dissection

Awake intubation 
with fibrescope

Emergency 
tracheostomy for 

laryngospasm

3 67 27 2 No Laryngeal glottic 
SCC T3

Total laryngectomy + 
neck dissection

Orotracheal 
intubation

Emergency 
tracheostomy
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was frequently required for oral cavity or oropharyngeal 
surgery due to the risk of trauma and bleeding of the lesion. 
As expected, and in line with other studies, patients with la-
ryngeal cancer present a higher risk of difficult airway man-
agement (Cover figure) and need even stricter collaboration 
between the surgeon and ansesthesiologist  11. Eissner and 
colleagues reported that patients with advanced laryngeal 
tumours showed an almost 6-fold higher risk for unplanned 
tracheostomy than patients with an early-stage oropharyn-
geal carcinoma 11

.
.

In our case series 3 CICO events occurred (1.5%), and all 
patients had loco-regional advanced laryngeal cancer. The 
“failure” of the strategy observed in these 3 critical cases 
prompted us to draw up decision-making flowcharts for 
HNCS to prevent similar situations from recurring. 
Based on our data and clinical experience, we propose a 
flowchart for the difficult airway management in HNCS, 
divided into anatomical sites: larynx (Fig.  1A), oral cav-
ity (Fig. 1B), oropharynx (Fig. 1C), parapharyngeal space 
(Fig. 1D), and nose and paranasal sinuses (Fig. 1E). When 
not specified, the choice between intubation after induc-
tion and awake intubation (sedated procedure) is made 

by the anaesthesiologists depending on general preopera-
tive parameters (Mallampati score, thyromental distance, 
mouth opening or inter-incisor gap, BMI > 30 kg/m2, mi-
crognathia, previous radiotherapy, and cervical extension) 
and other factors reported in the difficult airway algorithm 
previously reported 2,3. Our proposal can also be applied in 
cases of benign upper airway tumours. More specifically, 
voluminous or flapping benign lesions of the upper airway 
can represent challenging cases as well. Our proposal does 
not apply to head and neck traumatology.
In case of supraglottic lesions, anaesthesiologists must al-
ways consider the risks of airway collapse and obstruction 
during induction to general anaesthesia.
A tube for microlaryngoscopy is frequently used in laryn-
geal surgery because of its small internal diameter (4-6 mm) 
while maintaining a standard adult tube length and cuff vol-
ume. A laser-safe tube with 2 cuffs (i.e. Laser-flexTM, Covi-
dien) should be considered in laryngeal surgeries involving 
the laser to prevent balloon damage and airway fire 22.
In glottic tumours with reduced respiratory space, awake 
intubation with a fibrescope is not recommended due to 
the risk of laryngospasm and adverse events. In these cas-

Figure 1. Flowchart of airway management for laryngeal tumour (A), oral cavity tumour (B), oropharyngeal tumour (C), parapharyngeal tumour (D), 
and nasal/paranasal sinus tumour (E). 

A B

C D E
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es, we recommend using smaller tubes, possibly with the 
help of devices such as the GlideScope®, which provides 
an improved view of the larynx and image sharing with 
colleagues 9. In selected cases of laryngo-tracheal surgery 
a flow-controlled ventilation system with a narrow-cuffed 
catheter can also be used 23. If none of these procedures are 
feasible, a scheduled tracheostomy under local anaesthesia 
and sedation is required. A low threshold for tracheotomy 
under local anaesthesia should be always maintained in 
case of patients requiring an open neck laryngeal surgery 
for advanced tumours, especially when total laryngectomy 
and permanent stoma have been planned.
Another potentially challenging case is represented by 
cricoid chondrosarcoma (Cover figure), a rare disease, 
which determines a progressive subglottic stenosis, often 
with mild symptoms (normal voice and no apparent signs 
of dyspnoea), because of the typically slow progression 24. 
In these situations, computed tomography (CT) is funda-
mental to evaluate the respiratory subglottic space. We 
recommend that a tracheostomy under local anaesthesia be 
performed, because of the impossibility of displacing the 
hard submucosal lesion with a trans-glottic tube. In such 
a case it is fundamental to choose the right level (crico-
tracheal membrane versus first tracheal rings) to perform 
it, according to the type of resection planned for the lesion 
itself (crico-tracheal resection and anastomosis versus laser 
resection or other) 25,26.
In the oral cavity, the choice of intubation is mainly guided 
by the tumour site and the type of surgery. In the case of 
previous radiotherapy, awake nasal intubation with fibre-
scope should always be considered. 
Laryngoscopy should be avoided in case of lesions of the 
tongue base at risk of bleeding (Fig. 2), because of the pos-
sibility of trauma and haemorrhage. In these situations, we 
always recommend an awake intubation with fibrescope. 
Voluminous submucosal lesions of the parapharyngeal 
space can be particularly challenging (Fig. 3).
The different cut-off we have chosen in the flow diagrams 
(e.g. 50%) is mainly based on our clinical experience and is 
voluntarily simplistic: the tumour is obviously a 3D struc-
ture and is difficult to measure precisely. We think that this 
type of description (percentage of airway obstruction) might 
be more understandable and applicable in this context. 
Table V summarises the different types of airway manage-
ment in HNCS.
In the last decade, only some authors have dealt with this 
argument from different points of view, and only 3 papers 
report results from their case series. Iseli et al. prospectively 
recorded 152 cases of difficult airway: predictors of fail-

ure included cancer diagnosis, previous radiotherapy and 
supraglottic lesions 20. Nagarkar et al. retrospectively stud-
ied 500 patients (from 2008 to 2013; laryngeal cancer ex-
cluded) intending to describe the different modalities of air-
way management, observe the effect of different techniques 
on postoperative length of hospital stay, and calculate the 
incidence of emergency tracheostomy  27. They concluded 
that fibreoptic nasotracheal intubation is the preferred tech-
nique in managing a difficult airway in HNCS. Hyman and 
colleagues performed a prospective observational study 
to define the grade and quality of the view obtained with 
videolaryngoscopy in 100 patients deemed at higher risk 

Figure 2. Example of tongue-base ulcerated carcinoma. B: base of 
tongue; V: vallecula; E: epiglottis; *: ulcerated carcinoma.

Figure 3. Example of voluminous parapharyngeal mass (*): carcino-
ma ex pleomorphic adenoma with evident obstruction of the respiratory 
space. A) clinical transoral evaluation; B) axial magnetic resonance im-
aging T1 sequence with contrast enhancement.
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of difficult intubation and preselected to undergo awake or 
sedated fibreoptic intubation 28. In one-third of patients, no 
view was possible with videolaryngoscopy, whereas fibre-
optic intubation was successful in 99% of cases 28. 

Other authors principally describe different strategies avail-
able in airway management for HNCS with pros and cons, 
but do not specify which option is preferable considering the 
tumour characteristics and type of surgery 10,22,29. Sagiv et al. 
published a retrospective review on awake tracheostomy: the 
most common indication was head and neck malignancy, 
with the larynx being the most involved site (53.8%) 12. Most 
of these papers conclude that preoperative endoscopic airway 
examination is mandatory, an effective teamwork between 
the surgeon and anaesthesiologist is emphasised and stresses 
the need for a backup plan.
To our knowledge, this is the first report about airway man-
agement in HNCS with case series description and flowchart 
proposal that is potentially applicable to daily clinical prac-
tice. We are aware that our case series is limited and needs 
to be expanded to define specific evidence-based algorithms 
and guidelines. Nonetheless, this proposal could be the first 
step towards the definition of a standardised approach to 
difficult airway management in HNCS. Further studies in a 
multicentric setting with prospective application of our pro-
posal will be needed to validate our flowcharts.

Conclusions 
In conclusion, difficult airway management in HNCS rep-
resents a topic of compelling interest that requires careful 
planning, defined options of strategies and close communi-
cation between anaesthesiologists and head and neck sur-
geons. Our simple and practical flowcharts may be a poten-
tially useful tool in such delicate clinical scenarios.
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