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Summary 

Patients who may require surgery, visit our 
hospitals daily. Various forms of anaesthesia are given 
for these surgeries, which include local, regional and 
general anaesthesia. General anaesthesia may involve 
the use of devices to maintain a secure and safe airway. 
The improper management of the airway is still an 
important cause of morbidity and even mortality in 
anaesthetic practice. This paper seeks to give guidelines 
for the non-anaesthetist to be able to identify patients 
whose airway may be difficult to manage during 
surgery, since the surgeons see the patients first, long 
before the anaesthetist does. These airway assessment 
guidelines have been given based on the various 
surgical specialties such as general surgery, 

maxillofacial and neurosurgery. Specific surgical 
disorders which have a relatively high percentage of 
difficult airway have been discussed. They include 
goitre, mediastinal masses, abscesses and burns around 
the head and neck. Medical conditions such as diabetes 
mellitus with expected difficult airway have also been 
discussed. A simple algorithm has been added as an 
additional guide. The paper ends with recommendations 
which include the establishment of difficult airway 
database and the running of regular workshops for 
anaesthetists and non-anaesthetists as a means of 
maintaining skills in the management of the airway of 
the surgical patient and thus improve on their outcome.
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Introduction 
Every year thousands of patients attend the 

outpatient clinic with surgical complaints in Ghana. 
Some of these patients will eventually require surgery 
which may be minor, intermediate or major. Surgery is 
done at the various levels of health facilities from the 
district hospital to the teaching hospital. Depending on 
the nature of the surgery, patients will require local, 
regional or general anaesthesia. Some of the patients 
who require general anaesthesia may require the use of 
airway devices such as an oropharyngeal airway, 
laryngeal mask airway or endotracheal intubation. 
Since the patients are initially seen by the surgeons, 
long before the anaesthetist does, it is important that 
the surgeon forms an opinion about the difficulty of the 
management of the patient’s airway which may include 
intubation.  

Difficult intubation of a patient during anaesthesia 
is classified as anticipated or unanticipated. In one  

 

anaesthetic report, out of 133 cases of difficult airway, 
66 were anticipated  difficult airway and 67 were not 
anticipated.1

This paper is being written as a guide for non-
anaesthetists to help them identify some of these 
patients, if not all of them. Improper management of 
the airway can lead to various degrees of morbidity or 
even mortality. The prevalence of difficult intubation is 
about 1-2% of surgical population.

  This indicates a high rate of anticipated or 
expected difficult airway in surgical patients. 
Translated into clinical practice, this study clearly 
shows that clinical assessment can detect a large 
percentage of patients with anticipated difficult airway. 
Hence diligent preoperative airway assessment can 
improve anaesthesia safety and patient outcome.  

It is this group of patients with expected or 
anticipated difficult airway that the surgeon may be 
able to identify from the first encounter with the 
patient, based on some criteria which will be made 
clearer later in this paper. 

2 According to a 
report by a committee of the American Society of 
Anesthesiologists, even though complications related 
to the respiratory system have declined over the years 
they  still constituted 32% of all claims3

Since most hospitals in Ghana do not have 
physician anaesthetists, it is even more important for 
surgeons working in this country to have some 
knowledge and expertise in the assessment of the 
airway of the surgical patient. 

 in one series. 
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Definitions 
Airway: The term airway refers to the extra 

pulmonary air passage which starts from the nasal 
passage down to the large bronchi.
 Difficult airway: A difficult airway is one in which 
there is a problem in establishing or maintaining gas 
exchange via a mask and artificial airway or both.

4
 

4 
Difficult intubation is still responsible for 6.4% of 
claims according to one closed claims database

Respiratory events are the most common causes of 
anaesthetic related injuries. They are second only to 
dental damage.

5 

2  The airway of a surgical patient is so 
important that a Difficult Airway Society has been 
formed in the United Kingdom since 1995.6

 

 The 
Society aims to improve the management of the airway 
of patients by anaesthetists and critical care personnel. 
The Royal College of Anaesthetists of the United 
Kingdom runs regular workshops on the management 
of difficult airway to equip or re-equip anaesthetists 
with the skills and knowledge to enable them to 
manage such patients. 

Steps required in assessment of the airway 
The general principles used in the assessment of 

every patient can also be used in the airway assessment 
of a patient, that is: history, examination and 
investigations. 
History  

A detailed medical and surgical history is required. 
A patient who gives a previous history of difficult 
airway offers important information. However this 
information is rarely obtained from patients in our 
environment as medical practitioners rarely give such 
information to patients. In the ideal situation, the 
patient is informed and is also given a letter on 
discharge from the hospital. Most patients given this 
information may not even remember to take it to the 
hospital when requiring surgery especially in an 
emergency situation. 
Surgical history 

Even though every surgical patient potentially has a 
difficult airway, some are more obvious. This is what 
was referred to in the introduction as anticipated 
difficult airway. The patients with anticipated difficult 
airway can be classified under congenital or acquired 
causes. The congenital causes include such anomalies 
as Pierre-Robin syndrome, cleft lip with or without 
cleft palate, and occipital meningocele. The acquired 
causes are more common and can be classified under 
the following headings: 
a. Tumours/growths - in the head and neck region 

such as thyroid enlargement,  ameloblastoma 
b. Trauma – fracture of cervical spine, maxilla, 

mandible 
c. Endocrine- obesity, acromegaly 
d. Infections- Ludwig’s angina, retropharyngeal 

abscess 
e. Burns around head and neck 

This list is not exhaustive neither does it exclude other 
causes of expected difficult airway. A detailed history 
should be taken from a patient who presents with any 
of the above conditions. This should include the onset, 
any previous management including surgery and any 
complications encountered during the management. 
History of radiation therapy for thyroid cancer or any 
head and neck cancer should be noted as this can lead 
to contractures around the neck. Contractures around 
the head and neck from whatever cause may lead to 
difficult intubation. 

In addition to the history of the presenting 
condition, one has to take past surgical and medical 
history. The past surgical history should include 
previous surgery (other than the presenting complaint) 
and its complications. Any surgery on the cervical 
spine is an important pointer to expected difficult 
airway. A medical history is also important in a 
surgical patient. A patient with a history of diabetes 
mellitus, rheumatoid arthritis or ankylosing spondylitis 
may present with difficult airway. 
Examination 

Examination of the patient includes general 
examination and examination specific to the airway. 
On general examination, obvious abnormalities of the 
jaw, head and neck areas should be noted. The length 
and thickness of the neck as well as its range of 
movement should also be noted. The patient should be 
able to touch the chest with the tip of the chin. Large 
head and mandible, deformed mandible, small chin, 
macroglossia and prominent incisors are all pointers to 
difficult airway. 

In recent years, some female patients come to the 
hospital with hair styles such as “rasta” and attachment 
of “human/artificial hair” which sometimes extend 
below the waist line. When these are tied into bows at 
the back, the extension of the head during intubation 
becomes difficult or impossible.   

The American Society of Anesthesiologists has 
updated its guidelines for the management of difficult 
airway. These guidelines recommend the assessment of 
the airway using several criteria7 as no single criterion 
is specific enough. One of the commonest assessment 
tools used is the Mallampati classification of the 
airway.8

The weight of the patient is important even though 
obesity on its own does not necessarily mean difficult 
airway. General examination should include the hands 
and feet which may give information about arthritis 
that the patient may be suffering from. 

The patient sits up with the tongue maximally 
protruded. The ability to visualize the faucial pillars, 
the soft palate and uvula is used to classify patients into 
four classes: class 1 where there is full visualization of 
all three structures to class 4 where even the soft palate 
is not visible.  Mouth opening may reveal asymmetry, 
trismus or pain. As a rough guide a normal mouth 
opening should admit 3 fingers of the examining hand 
or should be 3.5-6cm wide. 
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Examination of the upper chest and neck 

Masses may extend from the neck region to the 
upper chest. These include cystic hygroma and huge 
thyroids. There could also be huge, hypertrophied scars 
around the head and neck area which could limit the 
movement of the neck. Enlarged neck veins may 
indicate mediastinal masses including extension of 
thyroid gland.  
Investigations 

In addition to essential investigations like full 
blood count and blood urea and electrolytes, one may 
have to do imaging studies like plain radiographs of the 
chest, neck and thoracic inlet. Both antero-posterior 
and lateral radiographs may be required.4 
Ultrasonography of, for example, the thyroid gland 
may be useful in the evaluation of the airway.4One may 
require CT scans and sometimes MRI to define some 
of these complex airways. Investigations such as ECG, 
echocardiograph and /or pulmonary flow volume loops 
may be required in patients with mediastinal masses.9 
Direct and indirect laryngoscopy; and arterial blood 
gases may be useful in some patients4

 
. 

Airway Consideration for Specific Specialties 
 
General surgery 

In addition to the general considerations 
mentioned, above some of the common disorders will 
be discussed. 

Thyroid gland enlargement: This is one of the 
commonest surgical disorders in Ghana. There are a 
number of districts in Ghana where non-toxic goitre is 
endemic. In recent years, the average patient present 
for surgery with good outcome. A thorough history 
including pressure symptoms should be ascertained 
from the patient. Any previous thyroid surgery (in 
cases of recurrence) and complications should be 
ascertained. The answers to these questions may give a 
fair idea of the difficulties to be expected as far as the 
airway is concerned. Malignant thyroid enlargement 
may involve cervical lymph nodes. The presence of 
cervical lymphadenopathy will make the airway more 
complicated and hence more difficult to manage. 
Mediastinal involvementand tracheal deviation should 
also be noted. 
Key points: 
• History- previous surgery, pressure symptoms  
• Size of gland 
• Malignancy  
• Cervical lymphadenopathy 
• Mediastinal involvement 
• Trachea position 
 
Mediastinal masses 

In addition to the thyroid gland which may extend 
into the superior mediastinum, other masses such as 
lymph nodes can compromise the airway. Depending 
on the size of the mass, signs and symptoms such as 
stridor, orthopnoea, dyspnoea, decreased breath sounds 

and wheezes may be present. When there is significant 
obstruction of the superior vena cava by a tumour, the 
patient may have what is called the “superior vena cava 
syndrome.” This is characterised by cyanosis, engorged 
veins and/or oedema of the upper body. 
Key points                                                                 
• History  
• Signs of compromised airway-stridor, orthopnoea, 

cough 
• Rule out “superior vena cava syndrome” 
 
Maxillofacial surgery 

Tumours of the jaw of varying sizes, intraoral 
tumours and fractures of the facial bones are not 
uncommon in this specialty. Patients may present with 
huge tumours sometimes with intraoral extension. 
Some of these intraoral tumours became ulcerated and 
may also bleed readily on contact. The presence of 
blood in the oral cavity may obscure the vision of the 
anaesthetist during laryngoscopy even with the 
fibreoptic laryngoscope. 

Some of these tumours may lead to loosening of 
the teeth of the patients. The risk of the dislodgement 
of loose teeth is high during laryngoscopy. If a 
dislodged tooth is not found, a radiograph may have to 
be taken to locate the tooth. If the tooth is found in the 
gastrointestinal system it will be passed per rectum. In 
the unfortunate situation that the tooth is lodged in the 
tracheobronchial system, a bronchoscopy or even a 
thoracotomy may be required. 

Dental abscess is not an uncommon emergency in 
maxillofacial surgery. The infection sometimes spreads 
to the floor of the mouth and there could be trismus as 
well. These patients present with expected difficult 
airway. In some patients with jaw tumours, there may 
be secondary bacterial infection when the tumour 
ulcerates. This could also spread to the floor of the 
mouth. Infection of the floor of the mouth adds to the 
difficulty of laryngoscopy. 

Fractures of the facial bones especially the 
mandible presents difficulties during laryngoscopy, 
when the jaw is moved by the laryngoscope. 
Mandibular fractures may also be associated with 
dental problems like loose teeth. Soft tissue damage of 
the face may make placement of the face mask difficult 
because of pain or bleeding. Most of these patients are 
usually classified as expected difficult airway. 
Key points 
• History  
• Exclude intraoral tumours/extension 
• Note abnormalities in dentition 
• Note bleeding on contact 
 
Infections including abscesses 

Another group of patients who may present with 
difficult airway are patients with infections around the 
head and neck region which may involve the floor of 
the mouth. This may spread to involve the pharynx or 
even the larynx which may lead to difficult airway. In 
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addition to dental abscess which has already been 
mentioned, Ludwig’s angina, retropharyngeal abscess 
and any infection of the head and neck region may all 
lead to difficult airway. There is also the additional risk 
of rupture of the abscess and the soiling of the tracheo-
bronchial tree. 
Key points 
• History 
• Mouth opening 
• Neck mobility 
• Examination of the floor of mouth  

 
Ear, Nose and Throat 

Laryngeal papilloma and cancers, and 
nasopharyngeal tumours present special challenges in 
the management of the airway. These may present as 
acute upper airway obstruction making the diagnosis of 
expected difficult airway more obvious. The airway 
management however, becomes critical in emergency 
situations as there may be limited time to transfer the 
patient to a health facility with the necessary expertise. 
Adult patients with airway obstruction may have a 
surgical airway done under local anaesthesia. Children, 
however require general anaesthesia for any 
intervention as it is difficult to restrain a child who is 
struggling as a result of hypoxia. The limitation in the 
supply of consumables and anaesthetic expertise may 
make the management of such patients difficult at the 
district hospital level. 

In other non-malignant cases, huge tonsils, 
obstructive sleep apnoea syndrome, nasal obstruction 
all point to difficult airway. These patients should be 
identified by history and examination as they may 
come for  another type of surgery not related to any of 
the above disorders. 
Key points 
• History-snoring 
• Examination- nose, throat 
• Indirect laryngoscopy 
 
Plastic and reconstructive surgery 

This specialty deals with a number of congenital 
anomalies such as cleft lip with or without cleft palate 
which may be associated with  airway abnormalities. 
With acquired conditions, such as trauma to the soft 
tissues of the face and burns injury around the head and 
neck lead to difficult airway in the patient. Thermal 
injury of the tracheobronchial system as well as the 
lung parenchyma may lead to additional airway 
difficulties. Even though burns injury around the head 
and neck is a pointer to expected difficult airway, the 
extent of the difficulty may only become obvious at the 
time of induction of anaesthesia. Third degree burns 
around the head and neck may lead to contractures. 
Patients so affected may require multiple general 
anaesthesia to correct some other deformities, in 

addition to those around the head and neck. They may 
also require fibreoptic intubation to secure the airway. 
Key points 
• History- nature of the injury 
• Examination - note especially contractures 
• Note other abnormalities 
 
Neurosurgery 

Congenital anomalies such as occipital 
meningocele and hydrocephalus are causes of expected 
difficult airway. Most patients in Ghana who present 
with hydrocephalus come late. Positioning of the head 
becomes problematic during induction of anaesthesia. 
This may require stabilization by another person before 
laryngoscopy can be attempted.  

Cervical spine fracture is not uncommon after road 
traffic accident. These patients will need surgery under 
general anaesthesia to fix the fracture or deal with any 
other injury. Intubation of these patients requires 
expertise which is available at tertiary level of health 
care. Some of these patients may require fibreoptic 
intubation. 
 
Other surgical specialties 

The above specialties have been discussed because 
of the more common causes of difficult airway 
encountered in those specialties. As mentioned earlier 
under Ear Nose Throat section, a patient may present 
for surgery of any part of the body and may have 
difficult airway which may be overlooked if the 
surgeon does not pay attention to the history. Some of 
the factors have been mentioned earlier. For example, a 
patient presents for inguinal hernia repair but on 
examination, also has thyroid gland enlargement; or the 
patient who presents for intranasal surgery but has 
congenital abnormality of the cervical spine.10These 
two case scenarios stress the importance of thorough 
history and examination of every patient booked for 
surgery. The patient may not die from the primary 
disorder but rather from complications of the airway 
management during anaesthesia.10

.A simple algorithm 
for airway assessment is shown in Figure 1 
 
Medical Conditions Which May Present With 
Difficult Airway 
Diabetes mellitus 

Diabetes mellitus is not uncommon in surgical 
patients. They may require surgery for complications 
of the disease or for any other incidental surgery. A 
study by Amoah and colleagues in the Greater Accra 
Region put the crude prevalence of diabetes meillitus at 
6.3%.11

 

 The examination of the palms of a diabetic 
patient especially those with long-standing disease can 
give a fair idea as to the anticipated difficulty or 
otherwise of the airway. This is due in part to the 
diabetic “stiff joint syndrome.” The fourth and fifth  
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Patient seen at OPD 

Initial investigation and diagnosis 

Patient booked for surgery 

Initial airway assessment by surgeon 

 ______________________________________ 

 Expected difficult airway                                                Unexpected difficult airway 

Inform /Discuss with anaesthetist                                    Refer to anaesthetic clinic 

Assessment by anaesthetist                                               Cleared at clinic 

 Discussion with surgeon                                          Booking for surgery confirmed 

   Decision 

 ______________________________________ 

Management at facility           Transfer to higher facility. Patient informed 

 Choice of anaesthesia             Receiving facility informed 

    Patient informed                       Feedback on outcome of care sent to referring facility 

Confirm appointment for surgery 

 

Figure 1. Algorithm for the airway assessment of a surgical patient 
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Proximal phalangeal joints are most commonly 
involved9

The stiffness of the joints can be used to elicit 
two signs: “palm print”

. 

12,13 and the “prayer sign.” 
12,14

The involvement of the cervical spine can result in 
limited atlanto-occipital joint movement which will 
make laryngoscopy difficult. This is believed to be 
due to the glycosylation of tissue protein from 
chronic hyperglycaemia.

 The “palm print” tests how much contact a 
patient’s palm can make on a flat surface. A 
coloured substance is used as an indicator. The 
patient is graded from zero when all the phalangeal 
areas are visible to three when only the tips of the 
digits are visible. The “prayer sign” is very easy to 
do at the bedside. The patient is asked to bring both 
palms together. It is categorized as “positive” when 
there is a gap between the palms and “negative” 
when there is no gap between the palms.  

Rheumatoid Arthritis 
9 

Patients suffering from rheumatoid arthritis may 
present with difficult airway because of cervical 
spine instability, temporo-mandibular joint or 
arytenoid joint immobility. The larynx may also be 
abnormally placed because of erosion and general 
collapse of the cervical vertebrae.
Obesity 

9
 

Morbidly obese patients may present with 
difficult airway because of their short thick neck, 
large tongue and redundant oropharyngeal 
tissue.9

The HIV/AIDS patient 

The large breasts in females may make 
laryngoscopy difficult. Obese patients desaturate 
easily at induction and there is the additional risk of 
regurgitation and/or aspiration during anaesthesia. 
The importance of securing the airway in the obese 
patient cannot be overemphasized.  

Patients suffering from AIDS can develop 
Kaposi’s sarcoma and opportunistic infections such 
as candidiasis involving the mouth, trachea and 
bronchi  can result in difficult airway.
 

9 

Perioperative management of the patient 
When a patient with expected difficult 

intubation is being induced, the surgeon should be in 
theatre until the airway has been secured. Since a 
certain proportion of patients with unexpected 
difficult airway may turn out to be difficult, it is 
essential that the surgeon is not far away to help the 
anaesthetist in case of difficulty especially in health 
facilities where the anaesthetist may be alone and 
also in situations where the anaesthestist may not be 
experienced enough. In some instances, the surgeon 
may be required to do a tracheostomy either as an 
elective procedure under local anaesthesia before the 
start of the surgery or as an emergency procedure 
when it becomes impossible to maintain oxygenation 
by the methods available at that point in time. It is 
better for the surgeon to establish a surgical airway 
at the opportune time noting that delay may cause 
irreversible brain damage.  

 

Equipment used in management of 
difficult airway 

Some of the equipment required for the 
management of difficult airway are simple and are 
available in most district hospitals in the Central 
Region of Ghana as at the beginning of 2012. These 
include stylets, bougies and laryngeal mask airways. 
There are other more sophisticated items of 
equipment for the management of difficult airway 
such as the flexible fibreoptic laryngoscope which is 
considered the “the gold standard” for difficult 
intubation. Another group of equipment which is 
becoming popular is the Rigid Indirect 
Laryngoscope. Examples are Airtrach, T-Trach and 
C-Mac. C-Mac is currently available at the Korle Bu 
Teaching Hospital in Ghana. These devices view the 
larynx indirectly with the assistance of a video 
screen. The learning curve for the Rigid Indirect 
Laryngoscope is shorter than that of the flexible 
laryngoscope which views the larynx directly. It is 
worth noting that the initial and maintenance cost of 
these equipment is high.   
 
Assessment of the paediatric airway 

The assessment of the paediatric airway follows 
the same principles as that of adults. That is: history, 
examination and investigations.  History of snoring 
and day time somnolence may be pointers to 
expected difficult airway. Examination of children 
may reveal congenital anomalies such as cleft palate 
and some of the other disorders mentioned earlier. It 
may be difficult to do certain examinations such as 
Mallampati classification in children due to lack of 
co-operation. 
 
Recommendations  

The expertise and equipment required in the 
management of patients with difficult airway are not 
always available even in tertiary institutions. It is 
important that the management of health facilities 
takes steps to acquire some of these equipment. A 
large number of airway devices continue to be 
developed by manufacturers. Acquisition of these 
devices does not necessarily mean that practitioners 
will have the necessary skills or interest in their use, 
as revealed in surveys conducted in the USA and 
Canada where only 2 techniques, namely: direct 
laryngoscopy and fibreoptic intubation remained the 
most popular means of intubating patients.
 To ensure that anaesthetists, as well as surgeons are 
trained in the use of these equipment, regular 
workshops with the use of models and simulators are 
important. The use of simulators has improved 
safety in the aviation industry; the same can be 
applied to anaesthesia.

15, 16 

17 The Ghana College of 
Physicians and Surgeons can act as a facilitator in 
the whole process. Regular workshops on the 
management of the difficult airway can be organised 
by the College for all Fellows, Members, as well as 
Residents. The training of all practitioners has 
become more important as patients may require the 
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management of their airway outside the operating 
theatres, especially, when surgery is being done 
under local anaesthesia and there is no anaesthetist 
available. 

The Role of Database 
Currently there are no data in Ghana on patients 

with difficult airway and no international database 
exists either. Some societies and individual hospitals 
elsewhere, however, have maintained their own 
database.18-20

1. Pearce A. NAP4 Project- Assessment and 
planning. Accessed 
at:

If practitioners, including non-
anaesthetists are encouraged to collect data and 
transmit to a central location, for example, to the 
Faculty of Anaesthesia of the Ghana College of 
Physicians and Surgeons, Ghana will soon create a 
register of patients with difficult airway. Since many 
patients with difficult airway may return for another 
operation at a later date, the database can be utilised 
as the basis for information and the management of 
such patients. The Difficult Airway Society in the 
UK has created a national difficult airway base 
linked to the Medic Alert registry in that country. 
 
Conclusion 

This paper has outlined the assessment of the 
airway of surgical patients by using the same 
principles used in the assessment of patients as a 
whole. That is: history, examination and 
investigations. Even though all surgical patients 
have potential difficult airway, some may be more 
obvious than others. No single criterion is sensitive 
enough in the diagnosis of difficult airway. Early 
identification by the surgeon, communication with 
the anaesthetist and assistance at induction will help 
in minimizing or preventing critical incidents arising 
from the airway management of the surgical patient. 
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