
85

ORIGINAL ARTICLE

Pak J Surg 2014; 30(1):85-90

Introduction:
Tracheostomy is the procedure of exteriorizing 
the cervical trachea by creating a stoma usually 
at the anterior surface of neck. It is a life sav-
ing procedure which bypasses any obstruction 
at the proximal level of the airway and reduces 
the dead space to facilitate ventilation and re-

moval of retained secretions at the distal level of 
the airway. Tracheostomy is one of the surgical 
procedures known since the ancient times. It 
was portrayed on Egyptian tablets dating back 
to 3600 B.C1. Th e earliest known references to 
Tracheostomy were made in “Rigveda”, a sa-
cred Hindu book published around 2000 B.C2. 

Abstract:
Objective: Th e current study was conducted on tracheostomy operation to highlight the dif-
ferent indications and complications encountered at the tertiary care level hospitals of urban 
Sindh.
Study design: Cross-sectional descriptive study.
Sett ing and Duration: Th is multicenter study was conducted at the departments of E.N.T. & 
Head Neck surgery, Liaquat University Hospital Hyderabad, Abbasi Shaeed Hospital Karachi 
and Baqai Medical University Hospital Karachi for a period of one year from November 2011 
to October 2012.
Methodology: Out of 287 cases, 266 were selected of either gender or age that underwent 
tracheostomy for whatever indication in emergency situation or in elective environment. All 
the patients were registered with a defi nite protocol beside the diff erent essentials. Th e indica-
tions of the procedure and the intra operative, early & late post operative complications were 
recorded on a predesigned proforma.
Results: Th is study spanned over a period of one year. 266 patients were included in the study. 
57.9% of the patients were male and 42.1% were females. Th e age ranged from 4-70 years. 
55.6% of the patients underwent tracheostomy in emergency while 44.4% were tracheost-
mized electively. Th e commonest indications were laryngeal & laryngopharyngeal malig-
nancies which aff ected 47.7% patients. Th e overall rate of complications was 31.2%. Among 
them 39.75% were per operative, 38.55% were early post operative and 21.68% were late post 
operative. 22.93% complications occurred during emergency tracheostomy while 8.27% com-
plications occurred during tracheostomies done electively. Th e commonest complication was 
surgical emphysema which aff ected 16.86% patients.
Conclusion: Since the most frequent indications in the current study were laryngo pharyngeal 
malignancy and head and neck trauma, therefore most of the patients underwent tracheosto-
my in emergency in operation room. Th is study endorsed the common observation of various 
studies that complications are more frequent in emergency mode. However this study also 
observed that the frequency of complications is more with less experienced surgical residents.
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Th en evolving through the era of denial and ac-
ceptance, fi rst documented case of a successful 
tracheostomy was done by an Italian Physician 
Antoni Musa Brasavola in 1546 on a patient suf-
fering from a laryngeal abscess with successful 
outcome3. Later in eighteenth century, George 
Martin developed the double cannula trache-
ostomy tube, an idea still popular & accepted 
due to the outer tube remaining in place and 
the inner tube being removed periodically to 
clean & maintain the patency of the Tracheos-
tomy tube4. Similarly in 1869, Trendelenberg 
fi rst introduced the use of a cuff ed tracheostomy 
tube which later proved very benefi cial in the 
management of the aspiration problem5. Th en 
throughout the nineteenth century tracheosto-
my enjoyed increasing popularity but the mor-
bidity & mortality of the procedure remained 
high. It was early 1900s when Chavelier Jackson 
standardized the procedure & demonstrated the 
means to reduce the morbidity & mortality by 
careful intra & post operative care6. Now with 
the modern facilities available, new vistas are be-
ing explored in the form of new indications (like 
management of paralyzed & obstructive sleep 
apnea patients) and new modalities (like Percu-
taneous Dilatational Tracheostomy) to ensure 
reduced morbidity and mortality with simplic-
ity of the procedure.

For the last 2000 years, the main indication for 
tracheostomy used to be the relief of the upper 
airway obstruction by bypassing the proximal 
obstruction. But with the advances in trauma-
tology and I.C.U. care for the last 50 years, more 
of the patients requiring prolonged airway man-
agement through mechanical ventilatory sup-
port, need tracheostomy to have a more safe and 
comfortable period of weaning from mechanical 
ventilation which avoids complications of trans 
laryngeal intubation with added advantages of 
facilitated nursing care. Hence for the last half 
a century, tracheostomy has been accepted as a 
chief indication for the treatment of lower air-
way obstruction and artifi cial assisted ventila-
tion by off ering the advantage of reduced dead 
space.7 And this has rendered mandatory for the 
personnel engaged in ICUs to keep themselves 
up to date with knowledge and skill about the 

changing management approaches along with 
improvement in conventional armamentarium.

Historically, tracheostomy has been associated 
with a high rate of complications and signifi cant 
mortality. Several studies in literature reveal that 
these complications have been higher in emer-
gency situations and in children as compared 
to elective situations and adults.8 Th e complica-
tions of tracheostomy can be divided into per 
operative, early post operative & late post opera-
tive complications.

Th e purpose of the current study was to present 
our experience of tracheostomy at tertiary care 
teaching hospitals with regards to its indications 
and complications in both emergency and elec-
tive situations in the circumstantial environ-
ment of operation theatre or Intensive care unit 
(I.C.U.).

Methodology:
Th is was a cross sectional descriptive study 
which spanned over one year from November 
2011 to October 2012. It was conducted jointly 
at the departments of E.N.T & Head & Neck sur-
gery Liaquat university hospital Hyderabad, Ab-
basi Shaheed Hospital Karachi and Baqai Medi-
cal University Karachi. Out of two hundred and 
eighty seven consecutive patients, tracheostomy 
operation was performed in two hundred and 
sixty six patients of both genders and all age 
groups who underwent tracheostomy either in 
emergency situations or within an elective envi-
ronment. Th e exclusion criteria of our study was 
cases with multiple systemic comorbidities in-
cluding hypertension, blood disorders, chemo-
therapy recipients and patients on anti coagu-
lant therapy etc. All the patients were registered 
with a defi nite protocol by fi lling a pre designed 
proforma equipped with demographic data, de-
tails of present illness mirroring the indication 
for the procedure, relevant physical examination 
& investigations, details of the surgical proce-
dure of tracheostomy and postoperative follow 
up with note of any att endant complications 
described as per operative, early and late post-
operative. Where the emergency situation war-
ranted the risk of morbidity or mortality due to 
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delay in the performance of tracheostomy, then 
it was accomplished aft er reaching the decision 
to do so by a brief history and physical examina-
tion; and rest of the record was maintained aft er-
wards. Occurrence of any complications during 
or aft er the surgical procedure of tracheostomy 
was also recorded in the Performa. Finally all the 
data was fed into SPSS version 15 to obtain the 
statistical assistance.

Results:
Th is study spanned from November 2011 to 
October 2012. Two hundred Sixty six consecu-
tive patients in whom Tracheostomy was per-
formed for diff erent indications were recruited 
in this study. Out of 266 patients included in this 
study, 154 (57.9%) were male and 112(42.1%) 
were female showing male preponderance. Th e 
age ranged from 4 years to 70 years. Th e most 
frequent age group which underwent tracheos-
tomy was 41-50 years & it accounted 25.2% of 
patients. 148(55.6%) patients underwent emer-
gency tracheostomy and 118(44.4%) under-
went tracheostomy electively. In 176(66.2%) 
patients, tracheostomy was done in operation 
theatre and in 90(33.8%) patients tracheostomy 
was done at bedside in intensive care unit. Th e 
indications for tracheostomy were varied. Most 
of the patients were suff ering from laryngeal 
and laryngopharyngeal malignancies and they 
accounted 127(47.7%) patients. Among other 
indications, 48(18.0%) were comatose patients 
with road traffi  c accidents. 37(13.9%) had facio 
maxillary trauma with bullet or other assault in-
juries. 14(5.3%) patients underwent tracheosto-
my due to intubation problems and prophylactic 
reasons. 12 (4.5%) patients were tracheosto-
mized each for malignancies above laryngopha-
ryngeal level and for benign laryngeal tumors. 
Less common indications included 7(2.6%) 
patients each for tetanus and cut throat. In this 
study, 2(0.8%) patients were tracheostomized 
for badly impacted foreign bodies at laryngo-
pharyngeal level causing severe stridors. All the 
patients in this study underwent tracheostomy 
under local anesthesia. Overall 83 complications 
occurred in 74 patients, showing a complication 
rate of 31.2%. Th ese were 33(39.75%) per op-
erative, 32(38.55%) early post operative and 

18(21.68%) late post operative. Out of overall 
83 complications, 61(22.93%) complications 
occurred in 53 patients who underwent tra-
cheostomy in emergency. Similarly, 22(8.27%) 
complications occurred in 21 patients who un-
derwent tracheostomy electively in I.C.U. set-
ting. Still categorizing, among the electively 
done in ICU, 7(31.81%) complication occurred 
per operatively, 10(45.45%) occurred in early 
postoperative phase & 5(22.72%) occurred in 
late post operative period. Similarly among the 
tracheostomies done in emergency, 26(42.62%) 
were per operative, 22(36.06%) early post oper-
ative and 13(21.31%) were late post operative. 
Another interesting observation was that out of 
83 complications, 66 complications occurred 
singly in 66 patients; 14 complications occurred 
in 7 patients with 2 complications in each pa-
tient while rest of the 3 complications occurred 
in one patient. During this study we were also 
keen to know the impact of the operator on 
the overall result. Hence we observed that out 
of 266 cases, 145(54.51%) cases were done by 
the residents & post graduate trainees and 121 
(45.48%) were done by consultants. Out of 83 
complications, 59 (71.08%) occurred in cases 
done by residents & trainees while 24 (28.91%) 
occurred in cases done by consultants. No mor-
tality occurred in this study due to the trache-
ostomy procedure. Due to lack of any standard-
ization, the defi nitions and classifi cation for the 
complications, suggested by Durbin CG 2005 
were followed9. 

Discussion:
Tracheostomy is a lifesaving procedure, the 
practice of which can be traced since the ancient 
age. Enjoying the diff erent phases of denial & 
acceptance through the history, now it has be-
come an established entity. Not even this, but 
now-a-days diff erent vistas are being explored 
to widen the horizons of its utility both in terms 
of exploring new indications as well as in terms 
of exploring newer innovative modalities to sim-
plify it & to reduce its att endant complications. 
Previously for about 2000 years, it was practiced 
only to bypass the upper airway obstruction. 
But now for about half a century it has found its 
role in the lower airway obstruction to protect 
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the lower airway and to provide ventilatory sup-
port by reducing the dead space. Similarly, pre-
viously it used to be more an emergency proce-
dure, but now with modern traumatology, it has 
been assigned still an important role in critically 
ill patients, being managed electively in ICUs. 
Hence any condition, whether it be infl ammato-
ry, traumatic or neoplastic in origin and which is 
causing upper airway obstruction, may require 
tracheostomy to bypass the obstruction. Also as 
a role to manage the lower airway, bedside tra-
cheostomy in ICU setup has also gained popu-
larity for the patients with prolonged intubation 
for diff erent indications, to wean them or ease 
their ventilation by aspirating the bronchial se-
cretions during prolonged ventilatory support 
with att endant reduction of dead space.

Th e current study has observed a wide spectrum 
of indications for tracheostomy (Table-1). Th e 
commonest indication for tracheostomy in this 
study was upper airway obstruction due to la-
ryngeal & laryngo pharyngeal malignancies. It 
was observed in 127(47.7%) patients. Th is fi g-
ure is comparable with Waldron et al (1990)10 
and Choudhary et al (2008)11 who had airway 
obstruction due to tumors in 60.5% and 66.66% 
of cases in their study. Diff erent studies in world 
literature show diff erent indications to be the 
most observed indication in that area, perhaps 
due to inherent ecological patt ern there. Also 
diff erent age groups have diff erent indications 
to be the most prevalent due to diff erent rea-
sons. Th e commonest indication in 55.1% of pa-
tients was upper airway obstruction secondary 
to traumatic causes in the study by Gilyoma et 

al 201112. Also in children the commonest in-
dications recorded were upper airway obstruc-
tion by recurrent laryngeal papilloma and by 
laryngotracheal stenosis in 43.5% and 80% re-
spectively13, 14. In the current study, tracheosto-
mies done in emergency situation, accounted in 
148(55.6%) &118(44.4%) tracheostomies were 
done electively. Among the 118 elective trache-
ostomies 90 were done in I.C.U. sett ing and 28 
were done in operation theatre. Among the 90 
I.C.U. tracheostomies, 48 patients were coma-
tose due to head injury, 35 due to Facio maxil-
lary trauma with bullet injury and other assaults 
and 7(2.6%) patients were tracheostomized due 
to tetanus. Th e reason for these I.C.U. tracheos-
tomies was to replace the impending prolonged 
intubation in the patients been managed in 
I.C.U. Rests of the 28 elective cases were done 
on scheduled operation list in operation theatre. 
Th ey included 14 prophylactic, 5 cut throat and 
9 patients with benign laryngeal tumors.

Occurrence of complications is a part of any sur-
gical procedure & tracheostomy is no exception. 
However the frequency & severity of the com-
plications depends on various factors like skill 
& experience of the surgeon, patient’s anatomi-
cal & physiological factors and the specifi c ap-
proach to the procedure9. Similarly, emergency 
situation at the time of the procedure with re-
gards to the deteriorating status of the patient & 
the non conducive operative environment also 
cast its shadow on the outcome. Th at’s why vari-
ous studies in literature are of the opinion that 
the frequency of the complications is higher in 
emergency situations & in children as compared 
to elective situations & in adults8.

Since there is no universally agreed standard 
for defi ning & reporting the complications of 
tracheostomy, we have adopted & followed the 
suggested defi nitions as laid down by Durbin 
CG 20059. In our study, overall 83 complica-
tions occurred in 74 patients with no procedural 
mortality (Table-2). Th is comprises a rate of 
31.20% which occupies a mid position among 
diff erent local & international studies, inclusive 
of Adoga et al (2010), Manzoor et al (2000), 
Hadi & Akram (1995), Hamid et al (2010)

Table 1: Indications for Tracheostomy

Indications Numbers Percentage
Laryngeal & Laryngo Pharyngeal Malignancies 127 47.7%

Head Injury 48 18.0%

Facio Maxillary Trauma 37 13.9%

Diffi  cult Intubation & Prophylactic 14 5.3%

Benign Tumors Of Larynx 12 4.5%

Malignancy Above Layrngo Pharyngeal Level 12 4.5%

Tetanus 07 2.6%

Cut Th roat 07 2.6%

Foreign Bodyimpacted In Airway 02 0.8%

Total 266 99.9%
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and Rohail et al (2010), claiming complication 
rates of 15%, 27%, 45%, 56% and 84% respec-
tively14-18.

Diff erent studies in world literature come out 
with diff erent complications to be the most 
frequent in their area due to diff erent ecologi-
cal, environmental and technical factors there. 
Th e most frequent complication in our study 
was surgical emphysema which occurred in 
14(16.86%) of the cases. Th is is the presence 
of air in the subcutaneous tissues evidenced as 
crepitation under skin on palpation. It usually 
occurs due to leakage of air between trachea & 
tracheostomy tube in the presence of tight su-

turing of skin & subcutaneous tissues which 
acts as ball valve resulting in trapping of the air. 
Our fi gures of surgical emphysema are higher 
when compared with Zaidi (1992)19, Amusa et 
al (2004)20, Hamid et al (2010)17and Rohail 
et al (2010)18, claiming 1.5%, 4.5%, 6% and 8% 
respectively. Th ough these results look to be on 
higher side on the comparison scale, but it can 
be justifi ed by the explanation of the surgery 
been done by persons of diff erent skill & experi-
ence from consultant to the resident with obvi-
ous gravity towards less experienced. In the cur-
rent study, 71.08 % complications occurred in 
tracheostomies done by residents & trainees as 
compared to 28.91% complications observed in 
cases done by consultants. We tried to compare 
this observation with other studies but we could 
not fi nd any study covering this variable. 

Conclusion:
Th ough with the evolution of modern trauma-
tology & intensive care facilities, lower airway 
management has come out to be an important 
indication of tracheostomy, but laryngo pharyn-
geal malignancies and Head & Neck trauma are 
still signifi cant indications of tracheostomy in 
this part of world. Th is study has also endorsed 
the usual opinion in world literature about the 
complications of tracheostomy to be more fre-
quent in emergency situations. Th e complica-
tions att ributed to tracheostomy are usually 
more with less experienced residents as com-
pared to the more experienced consultants and 
senior nursing staff . 
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