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ABSTRACT

Obijective: It is assumed that lower endotracheal tube (ETT) cuff pressure is associated
with a lower incidence of postoperative sore throat. However, this is not confirmed in many
studies. The relation between ETT size and cuff pressure and the incidence of postoperative
sore throat were studied in three different facilities.

Methods: Three facilities at Hamad Medical Corporation, Qatar, Tertiary care hospital/
two secondary care hospitals (2ry (1) and 2ry (2)) were addressed in this study. ETT cuff
pressure and size were measured by blinded observer after induction of general anesthesia
and patients’ intubation before the surgery. The sore throat was recorded after full recovery
of the patients and before discharge from PACU by a blinded observer. Statistical analysis
was performed using Chi-square for comparing between two categorical variables, Pear-
son Correlation for parametric variables were used to correlate tube size to cuff pressure.
Spearman’s for non-parametric variables was used to correlate throat pain to changes in cuff
pressure and tube size (Sig. is p<0.05).

Results: The sore throat was not significantly correlated to either tube size or cuff pressure
in the three facilities. Only at 2ry (I), the tube size was significantly correlated to cuff pres-
sure, probably more standardized work.

Conclusion: A large number of trainees at tertiary care hospitals may explain the increased
incidence of postoperative sore throat and not ETT size and/or cuff pressure.

sure, when performing general anesthesia, appropriate en-
dotracheal tube (ETT) cuff pressure is essential in endotra-

Postoperative sore throat (POST) following endotracheal
intubation and general anesthesia is a common problem,
reaching up to 90% of exposed patients at some centers.!'-
31 POST has several risk factors that include demographic
features (e.g. female and young age),**! as well as clinical
aspects (e.g. anesthetic management, airway suctioning
and use of succinylcholine and nitrous oxide).l*”]

Concerning anesthetic management, two aspects stand
out, namely cuff pressure and cuff size. As for cuff pres-

cheal tube management, and guidelines recommend a cuff
pressure of 20-30 cm H,O.I'®l Despite such guidelines, the
research found that cuff pressure exceeded 40 cm H,O in
40-90% of the tested patients.’’ When pressures exceed
50 cm H,O, total obstruction of tracheal blood flow oc-
curs.l'” A range of complications is associated with high
cough pressure, including postoperative throat pain and
discomfort, laryngeal nerve palsy, hoarseness and stridor.
M Likewise, there is evidencel'? that higher cuff pres-
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sure was associated with an increased incidence of POST
(p=0.004), probably related to tracheal mucosal erosion.
Others!"®! similarly reported that high ETT cuff pressure
was suspected as the cause of the tracheal infection in an
unconscious patient. Hence, it is assumed that lower ETT
cuff pressure is associated with a lower incidence of POST.
However, this has not been confirmed in many studies.>'¥

Concerning ETT size and POST, a systematic review and
meta-analysis of three randomized controlled trials (with
509 patients) revealed that the ETT diameter of 6 mm
significantly decreased the incidence of POST in the post-
anesthesia care unit (PACU) compared to ETT size 7 mm.

In connection with demographic variables, women are
almost twice more likely to suffer from POST after en-
dotracheal intubation than men.l""] POST was present in
29.5% of the female participants who were intubated with
ETT size 6.5 mm and in 39.5% of those who were intu-
bated with ETT size 7.0 mm.['"") Other researchers®! also
reported that, among women, endotracheal tube No. 7.0
was significant risk factors for postoperative sore throat
(size 7 mm; p=0.02) (Jaensson et al. 2012a).

We observed a high incidence of POST at our tertiary
care hospital (TH) compared to other secondary care
hospitals (2ryH A and B) at the same institution. Hence,
to identify areas for improvement, we undertook a quality
improvement project (QIP) to explore the causes of such
a high incidence of POST. The specific objectives of the
QIP were to assess whether:

I. Is POST risk correlated to ETT size at three different
facilities

2. Is POST correlated to ETT cuff pressure at three differ-
ent facilities

3. Find out other factor/s that may be associated with
POST.

MATERIALS AND METHODS

Ethics and settings

The Departmental Quality and Safety Committee (QPS)
approved this quality improvement project (QIP) that was
conducted at three facilities at Hamad Medical Corpora-
tion, Qatar. One tertiary care hospital (TH) and two sec-
ondary care hospitals (2ryH A&B) included in this QIP.

Sample and procedures

A purposive sample of 100 ASA [&2, male and female pa-
tients with Mallampatti one, who were six hours fasting and
aged 1840 years, were recruited from each facility. A mar-
gin of error of 0.057 at 95% confidence was used. ETT cuff
pressure and size were measured using a cuff manometer by
an observer after induction of GA and patients’ intubation
using traditional Macintosh blade 3 or 4 for adult male and
female patients. All participating patients received Propofol
2 mg/kg, Fentanyl 2 mg/kg and Rocuronium as one mg/kg
to facilitate intubation. All intubations were carried out af-

ter three mins of intravenous injection of Rocuronium. All
patients who did not fulfill the previous criteria and the pa-
tients who were asthmatic or doing laryngeal surgery were
excluded from the audit. The level of training of anesthesi-
ologist performing intubation was identified as Trainee (T)
or Non-Trainee (NT). ETT size was left to the decision of
the primary anesthesiologist (in the range of 6-8 mm). All
primary anesthesiologists were blinded to the audit.

Outcomes

POST was recorded after full recovery of patients and be-
fore discharges from PACU by a second observer as yes
or no regardless of the degree of POST. The minimal Stay
in PACU is one hour; patients with rapid discharge of less
than one hour were excluded.

Statistical analysis

Statistical analysis was carried out using SPSS v20, with a
significance level set at p<0.05. Eighty-one patients from
tertiary care hospital, 78 from 2ry (2) and 90 from 2ry (I)
were analyzed for the POST.

Chi-square test was used for comparing two categorical
variables, Pearson Correlation for parametric variables
were used to correlate tube size to cuff pressure. Spear-
man’s for non-parametric variables was used to correlate
throat pain to changes in cuff pressure and tube size.

RESULTS

After excluding all patients who did not fulfil the inclusion
criteria, a total of 81, 77 and 92 patients were included in
the audit from TH, 2ryHA and 2ryHB hospitals, respec-
tively. Mean surgery time was 122480 mins. Trainees (T)
comprised 30% of the anesthesia providers at TH com-
pared to 0% T at 2ryHA and 2ryHB.

Figure | shows the incidence of POST at three Facilities.
The TH exhibited the highest incidence of POST (27%),
which was significantly higher compared to 7.5% at 2ryHA
and 7.6% at 2ryHB (p<0.05).

Figure 2 shows that 35% of the sample had a cuff pressure
235 cm H,O, where 13% had a pressure between 30—40
cm H,O.
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Figure 1. Incidence of POST at three facilities. *Significant
(p<0.05).
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Figure 2. Comparison of ETT cuff pressure at the three facilities.

POST was significantly correlated to cuff pressure and
ETT size at TH, while it was not significantly correlated
to ETT size and cuff pressure at 2ryHA and two facilities.

Figures | & 2 represent the changes in ETT size and cuff
pressure at the three facilities.

Table | shows that only at TH, the tube size was signifi-
cantly correlated to cuff pressure, and that POST was not
significantly correlated to either tube size or cuff pressure
at any of the three facilities.

DISCUSSION

Sore throat is a common side effect of general anesthesia
and is reported by 30% to 70% of patients after tracheal
intubation.l') Chang et al.l'l reported that minor sore
throat after endotracheal intubation could adversely af-
fect patient satisfaction and postoperative function. The
ETT cuff performs a critical function of sealing the airway
during positive pressure ventilation. Borhazowal et al.l'8]
stated that there is a narrow range of cuff pressure re-
quired to maintain a functionally safe seal without exceed-
ing capillary blood pressure. The findings of the current
audit do not correlate POST to either ETT size and/or
ETT cuff pressure at any of the three facilities. The high
incidence of Trainee at the TH (30%) and the failure to use
cuff manometer may explain the high incidence of POST
at this facility compared to others. The total incidence of

POST is still the lowest recorded incidence compared to
other published studies (35-90%).['*!

In agreement with our audit, Ozer et al.,l'”! in their study
on the influence of the experience of the person on the
cuff inflation pressure, have concluded that experience
alone is not sufficient and a manometer should be used
in routine inflation of the cuff to reduce the postoper-
ative complaints. They also found a correlation between
cuff pressure and anesthesia duration with postoperative
complaints; however, we did not do a correlation between
surgery duration and POST in this study.

Trivedi et al.?” found that routine ETT cuff pressure mea-
surements reduced endotracheal intubation-related com-
plications, and recommended the use of simple manome-
ter to guide ETT cuff pressure rather than relying on
subjective assessment. They found that anesthesiologists
even with teaching experience over five years were un-
able to inflate the ETT cuff to the recommended range.l”
Cuff is more likely to be overinflated when conventional
methods are followed. In Sweden, the main risk factor for
developing sore throat in men was intubation by person-
nel with <3 months’ work experience.F! Sultan et al.,?'""in
their review of the literature on endotracheal cuff pres-
sure, suggested that complications related to endotracheal
intubation were multifactorial, but elevated cuff pressure
might be the major contributing factor and should be
avoided. Cuff pressure adjustment at short time intervals
would be helpful in reducing postoperative sore throat.*?
Studies have shown that cuff inflation by a manometer is
the best means of achieving ideal cuff inflation pressures.['*]

We undertook actions taken, and the findings of the QIP
were disseminated by email to all the Anesthesia Staff
members. All faculty members are now encouraged to use
a cuff manometer when inflating the ETT cuff and pass the
education material to trainees and anesthesia technicians
involved in the clinical service.

CONCLUSION

A large number of trainees at tertiary care hospital who
are not using cuff manometer when inflating ETT cuff may
explain the increased incidence of postoperative sore
throat and not ETT size and/or cuff pressure alone at the
tertiary care hospital, a risk factor of POST that was not

Table 1. Correlation between ETT size and cuff pressure and POST
Hospitals (TH) POST 2ryl POST 2ry2 POST
(n=81) (n=77) (n=92)

ETT size .071 966 444
ETT cuff pressure 129 .784 121

TH 2ryl 2ry2

(TH) ETT cuff pressure (n=81) 2ryl ETT cuff pressure (n=77) 2ry2 ETT cuff pressure (n=92)

ETT size (p-value) .002" .366 .653

*Significant (p<0.05). ETT: Endotracheal tube; POST: Postoperative sore throat; TH: Tertiary hospital; 2ry|: Secondary hospital A; 2ry2: Secondary hospital B.
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Endotrakeal Tup Boyutu ve Manset Basinainin Ameliyat Sonrasi Bogaz Agnsinin
Insidansina Etkileri: U¢ Saglik Kurulu Arasindaki Karsilastirma

Amag: Disiik endotrakeal tiip (ETT) manset basincinin, diisiik ameliyat sonrasi bogaz agrisi sikligi ile iligkili oldugu varsayilmaktadir. Ancak,
birgok calismada bu dogrulanmamistir. ETT boyutu, manget basinci ve ameliyat sonrasi bogaz agrisi insidansi arasindaki iliski tg farkl saglik
kurulusunda incelendi.

Gereg ve Yontem: Bu calismada Katar’da Hamad Tip Kurumu (Hamad Medical Corporatio) biinyesindeki bir tigtincii ve iki ikinci basamak
hastane (2ry [1] ve 2 ry [2]) incelendi. ETT manset (kaf) basinci ve boyutu genel anestezi indiiksiyonu ve hastalarin entiibasyonundan sonra
ve anestezi sonrasi bakim tinitesinden (PACU) taburcu edilmeden énce galisma hakkinda bilgisi olmayan bir gézlemci tarafindan olgiildi. iki
kategorik degiskeni karsilagtirmak igin ki-kare testi kullanilarak istatistiksel analiz yapildi. Tiip boyutunu manset (kaf) basinciyla korele etme
amaciyla parametrik degiskenler icim Pearson korelasyonu kullanildi. Bogaz agrisini manset basincindaki ve tiip boyutundaki degisikliklerle
iliskilendirmede parametrik olmayan degiskenler igin Spearman korelasyon testi kullanildi (p<0.05).

Bulgular: Ugiincii basamak hastanede gok sayida yeni stajyerin varligi bogaz agrisinin gériilme sikhigini agiklayabilir. Ug saglik kurumunda da
bogaz agrisi, tiip boyutu veya manget basinci ile anlamli sekilde korele degildi. Yalnizca ikinci basamak hastanede, tiip boyutu muhtemelen
daha fazla standartlastiriimis galisma sonucu manset basinciyla 6nemli 6lgiide korele idi.

Sonug: Ugiincii basamak hastanelerde ¢ok sayida stajyerin bulunmasi ETT biiyiikligii ve/veya manget basincini degil, ancak ameliyat sonrasi
bogaz agrisi sikliginin nigin arttigini agiklayabilir.

Anahtar Sozciikler: Ameliyat sonrasi bogaz agrisi; bogaz agrisi; endotrakeal tlip boyutu; manset basinci.






