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Abstract 

Introduction- The safety margin of tracheal tube cuff pressure lies between excessive and 

insufficient pressure. Specifically, insufficient pressure can lead to air leakage, which lessens the 

effect of mechanical ventilation and results in the leakage of inhalation anesthetics, while excessive 

pressure can cause serious injury and affect blood flow to the tracheal mucosa, resulting in cough, 

hoarseness of voice prolonged intubation may cause tracheal stenosis, fistula, or tracheal rupture. 

Movement of the head and neck and the resulting displacement of the tracheal tube can alter cuff 

pressure. 

 

Material and Methods- We collect this sample size by using purposive sampling method. We 

select the individual who full fill the inclusion criteria and also give consent for participating in 

study. 

 

Result- In this study 59 (59%) female and 41 (41%) males. This study shows that 20 to 30 ET Cuff 

Pressure after change in Head and Neck Position in 41 (41%) cases and above 30 ET Cuff Pressure 

after change in Head and Neck Position in 59 (59%). 

 

Keywords- ET cuff Pressure, Head and neck position, post operative complication 

 

INTRODUCTION 

The safety margin of tracheal tube cuff pressure lies between excessive and insufficient pressure. 

Specifically, insufficient pressure can lead to air leakage, which lessens the effect of mechanical 

ventilation and results in the leakage of inhalation anesthetics
1
,while excessive pressure can cause 

serious injury and affect blood flow to the tracheal mucosa, resulting in cough, hoarseness of voice 

prolonged intubation may cause tracheal stenosis, fistula, or tracheal rupture
2-3

. Movement of the 

head and neck and the resulting displacement of the tracheal tube can alter cuff pressure
4
. Cuff 

shape design has advanced substantially in recent years. Forexample, a recent developed 

endotracheal tube (taper guard, covidien) has tapered cuff that seal the trachea better in compression 



Journal of Cardiovascular Disease Research   
ISSN: 0975-3583, 0976-2833 VOL 14, ISSUE 03, 2023  

 

2070 

to previously introduced ETT 
5,6

. Appropriate endotracheal tube (ETT) cuff pressure is required for 

positive pressureventilation during general anesthesia. Appropriate cuff pressure is 20 to 30cmH2O, 

andwhen the pressure is low, adequate ventilation may be impaired due to gas leakage
7–10

. 

Conversely, when the pressure is high, the airway mucosa may be pressed uponwhich can cause 

various complications
7-11

. The ETT cuff pressure can be affectedby several issues such as patient 

factors (e.g., differences in the size of the trachea and the position of the ETT cuff), anesthetic 

factors (e.g.,intra-operative use of high airway pressure and nitrous oxide), and cuff related factors 

(e.g., differences in cuff compliance, diameter, thickness and geometry)
12–19

. Modified Radical 

Mastoidectomy surgery for CSOM is a widely performed procedure requiring a specific surgical 

position that can facilitate exposure of operative site. However, this position can affect the ETT cuff 

pressure during surgery and increase post operative airway complications
20

. Use of an endotracheal 

tube with a tapered-shaped cuff (Taper Guard TM ETT, Covidien, Athlone, Ireland) improved the 

sealing effect compared to the ETT with a conventional cylindrical shaped cuff (Mallinckrodt ETT, 

Covidien, Athlone, Ireland)
17

. Lower cuff pressure was required with Taper Guard ETT to obtain an 

adequate seal compared to conventional ETT
18

.However, in some recent studies, Taper Guard ETT 

has been shown to increase the cuff pressure more than the conventional ETT after a position 

change during surgery
22, 23

.  If it is below the recommended cuff pressures the glottis seal is 

inadequate and it may lead to microaspiration
24

. Increased cuff pressure leads to tracheal 

complications, though often associated with long procedures, these complications mayoccur even 

after a short duration of anesthesia 
25

. The safety margin of endotracheal tube(ETT) cuff pressure is 

determined between over-inflation and under-inflation. Under-inflation can cause air leakage, which 

lessens the effect of mechanical ventilation and produces a leakage of inhalation anesthetics. ETT 

cuff pressure below 20 cmH2O is a risk factor of ventilator associated pneumonia
26, 27

. However, 

over-inflation of the ETT cuff can cause early signs and symptoms like sore throat and hoarseness 

of voice and prolonged intubation can cause serious injuries and affect blood flow to the tracheal 

mucosa
28

, resulting in tracheal stenosis
29

. After tracheal intubation, ETT can be displaced by 

movement of the patient’s head and neck
30

. Movement of the head and neck and the displacement 

of ETT can cause a change in ETT cuff pressure
31, 32

. There was a report on the effect of position 

change from supine to prone on cuff pressure
33

. To decrease the incidence of post-operative 

complications associated with change in ET tube intracuff pressure, few studies showed (Jung TH 

et al., Liu Jet et al.,)
 24

 that measurement of ET tube intracuff pressure intra-operatively is necessary.  

 

MATERIALAND METHODS 

 

The proposed study was conducted on patient of either sex aged 18 - 65-year ASA physical status I-

II, schedule for MRM surgery in at G.R.Medical College & JA Group of Hospitals , Gwalior. 

 

Sample Size Calculation: 

 

SAMPLE SIZE- For the sample size we using the formula = 4pq/d
2
P= 60% (Proportion of patient 

undergoing MRM Surgery for CSOM) Allowable error = 10 

Total sample size=96 

 

SAMPLING METHOD- we collect this sample size by using purposive sampling method. We 

select the individual who full fill the inclusion criteria and also give consent for participating in 

study. After approval from ethical committee and obtaining informed consent from all patient. 

 

Study Design-prospective observational study 
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Methodology: - 

All the patients underwent a detailed pre-operative anaesthetic check up with history, general 

physical examination, airway assessment and systemic examination one night before surgery. All 

the routine investigations including, complete blood count, blood sugar, renal function test, liver 

function test, coagulation profile, blood grouping and Rh typing, ECG for patients over 40 years of 

age and chest X ray were obtained. Patient’s informed consent was taken. Patients were 

premeditated with T. Alprazolam 0.25mg and T. Ranitidine 150mg at 10pm one night before 

surgery and at 7am on the day of surgery.  On the arrival of the patient to operating room, an 18- 

gauge intravenous catheter was inserted and 6ml/kg/hr crystalloid infusion was started. All the 

monitors including, oxygen saturation (SpO2), non-invasive blood pressure, electrocardiography 

will be connected and the baseline values were recorded. Pre- oxygenation with 100 percent oxygen 

was done for 3 minutes. General anaesthesia was induced with IV Fentanyl 1.5mcg/kg, propofol 2-

2.5mg/kg followed by vecuronium bromide 0.1mg/kg to facilitate orotracheal intubation. The 

trachea was intubated with cuffed endotracheal tube of appropriate size. After intubation, ET cuff 

was inflated manually. We as observer, measured the cuff pressure and brought down the cuff 

pressure to 25cm of H2O that is within the normal range. 

 We measured the cuff pressure of every patient using AG cuffill manometer just after intubation 

and note their1
st
readingof cuff-pressure kept at 25cm of H2O. 

 1
st 

reading of cuff-pressure of every patient considered as their baseline cuff pressure. 

 Then we noted down the cuff-pressure change of endotracheal tube after change in head and 

neck position according to operative site. 

 If any change occur reding cuff pressure we noted down this pressure change and manipulated 

the cuff pressure with the help of AG Cuffill manometer towards patient  base line (25cm of 

H2O) 

 For every 15 minutes we measured the cuff pressure if any change in cuff pressure,we change 

the cuff pressuree within normal range(25 cm of H20) 

 And repeated this procedure every 15 minutes till the end of surgery and just before extubation 

and made a chart. 

 

After surgery got over, we looked for post operative complications in the form of  

1. Sore throat 

2. Hoarseness of voice 

 

The above image is AG cuff fill manometer which is a FDA and CE approved device, used in the 

present study to measure the intra cuff pressure of the endotracheal tube. It is an easy to use, 

compact, intuitive device and is the smallest cuff inflator and pressure regulator available. It is 

suitable for use with all endotracheal tubes and tracheostomy tubes. It can be used for up to 100 

times on one battery. It is non- replaceable. This device shuts off automatically, has 10 cc volume 

and has a male luerlock that fits standard one-way valve on endotracheal tubes.  

 

INCLUSION CRITERIA- 

1. Patient of any gender schedule for elective MRM surgery for csom 

2. Age 18 to 65 year 

3. Patient with ASA physical statusⅠ and Ⅱ 

 

EXCLUSION CRITERIA- 

1. Refusal or consent denied from patient, 

2. Patient with ASA physical status more than 2 

3. Emergency surgery patient 

4. Patient with uncontrolled HTN,DM,CVA and Previous history of sore throat 
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5. Difficult airway 

6. Patient with facial trauma 

 

OBSERVATIONS AND RESULT 

 

Table 1: Gender Distribution 

Gender No. of patients Percent Valid Percent 

Female 59 59.0 59.0 

Male 41 41.0 41.0 

Total 100 100.0 100.0 

 

Table 1 shows that 59 (59%) female and 41 (41%) males were participated in our study. 

 

Table 2: Age Distribution 

Age no of patients percent valid percent 

10 to 20 years 27 27.0 27.0 

21 to 31 years 42 42.0 42.0 

32 to 42 years 23 23.0 23.0 

43 to 53 years 4 4.0 4.0 

54 to 64 years 4 4.0 4.0 

 

Table2 shows that more cases in 21 to 31years age group, while 27 (27%) cases in 10 to 20 years 

age group, 42 (42%) cases in 21 to 31 years age group,23 (23%) cases in 32 to 42 years age group 

and only 4 (4%) cases in 43 to 53 years and 54 to 64 years age groups each. 

 

Figure 1: Diagnosis 

 
 

Figure 1 shows that out of 100cases, 26 (26%) cases were B/L CSOM, 32 (32%) cases were left 

CSOM, 34 (34%) cases were right CSOM, 4 (4%) cases were right CSOM atticoantral disease, 3 

(3%) cases were right CSOM with post aural abscess in our study. 

 

26 

32 

35 

4 

0 

3 

0 

 Distribution of patients according to diagnosis 

B/L CSOM LEFT CSOM

RIGHT CSOM RIGHT CSOM ATTICOANTRAL

DISEASE RIGHT CSOM WITH POST

AURAL ABSCESS
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Figure 2: Distribution of participants according to surgery 

 
 

Figure 2 shows that out of 100 cases of surgery, only one case of cortical mastoidectomy, 40 (40%) 

cases of left MRM, , 55 (55%) cases of right Ear MRM and 2% case of revision MRM 2% case  

 

Table 3 :Post-operative sore throat 

Post-operative Sore throat No of patients Percent Valid Percent 

NO 80 80.0 80.0 

YES 20 20.0 20.0 

Total 100 100.0 100.0 

 

Table 3 shows that post-operative sore throat was present in 20(20%) cases in our study. 

 

 
Figure 3: Post operative hoarseness of voice 

 

Figure 3 shows that post operative hoarseness of voice was present in only 10 (10%) cases in our 

study. post operative hoarseness of voice absent in 90 (90%) cases in our study 
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Table 4: Systolic Blood Pressure of the participants 

Systolic Blood Pressure No of patients Percent Valid Percent 

<120 51 51.0 51.0 

120-130 30 30.0 30.0 

>130 19 19.0 19.0 

Total 100 100.0 100.0 

 

Table 4 shows that Systolic Blood Pressure on 51 (51%) patients were below 120 mm Hg, Systolic 

Blood Pressure of 30 (30%) patients were between 120 to 130 mm Hg and Systolic Blood Pressure 

above130 mm Hg were in 19 (19%) cases. 

 

 
Figure 5: Diastolic Blood Pressure of the participants 

 

Figure 5 shows that Diastolic blood pressure below 80 in 66 (66%) cases, Diastolic blood pressure 

between 80 to 89 mm of Hg in 15 cases and Diastolic blood pressure above 89 in 19 (19%) cases. 

 

Table 5: Mean Arterial Blood Pressure of the participants 

Mean Arterial Blood Pressure 

Mean Arterial Blood Pressure No of patients Percent Valid Percent 

70-100 80 80.0 80.0 

>100 20 20.0 20.0 

Total 100 100.0 100.0 

 

Table 5 shows that 70 to 100 Mean arterial pressure in 80 (80%) cases and above 100 mean arterial 

pressures in 20 (20%). Most of the cases mean arterial pressure in between 70 to100. 

 

Table 6: ET-Cuff Pressure After Intubation of the participants 
ET-Cuff Pressure After Intubation No of patients Percent Valid Percent 

20-30 29 29.0 29.0 

>30 71 71.0 71.0 

Total 100 100.0 100.0 

 

Table 6 shows that 20 to 30 ET Cuff pressure after intubation in 29 (29%) cases and above 30 ET 

Cuff Pressure after Intubation in 71 (71%). Most of the cases ET Cuff  Pressure after Intubation in 

above30. 

 

  

 

70 

 

60 

 

50 

 

40 
D BP below80 D BP 80 to89 D BPabove89 



Journal of Cardiovascular Disease Research   
ISSN: 0975-3583, 0976-2833 VOL 14, ISSUE 03, 2023  

 

2075 

Table 7: ET-Cuff Pressure after change in Head and Neck Position of the participants 
ET-Cuff Pressure after change in Head and Neck Position No of patients Percent Valid Percent 

20-30 41 41.0 41.0 

>30 59 59.0 59.0 

Total 100 100.0 100.0 

 

Table 7 shows that 20 to 30 ET Cuff Pressure after change in Head and Neck Position in 41 (41%) 

cases and above 30 ET Cuff Pressure after change in Head and Neck Position in 59 (59%). Most of 

the cases ET Cuff Pressure after change in Head and Neck Position in above30. 

 

Table 8: Intra operative ET Cuff Pressure change in various interval 
ET Cuff Pressure 

ET-Cuff 

Pressure 

After 

intubation 

After change in 

head and Neck 

position 

15  

min 

30  

min 

45  

min 

60 

min 

75  

min 

90  

min 

105 

 min 

120 

 min 

135 

 min 

150  

min 

<20 0 0 0 0 0 0 0 0 0 0 0 0 

20-30 
29  

(29%) 
41 (42%) 

37 

(37%) 

44 

(44%) 

40 

(40%) 

35 

(35%) 

51 

(51%) 

58 

(58%) 

38 

(38%) 

46 

(46%) 

51 

(51%) 

57 

(57%) 

>30 
71 

 (71%) 
59 (58%) 

63 

(63%) 

56 

(56%) 

60 

(60%) 

65 

(65%) 

49 

(49%) 

42 

(42%) 

62 

(62%) 

54 

(54%) 

49 

(49%) 

43 

(43%) 

 

Table 8 shows that 20 to 30 ET Cuff pressure after intubation in 29 (29%) cases and above 30 ET 

Cuff Pressure after Intubation in 71 (71%). After change in head and neck position 20 to 30 ET 

Cuff Pressure 41  (41%) and more than 30 59 (59%), 20 to 30cm H2O after 15 Minute in 37 (37%) 

cases and above 30 ET Cuff Pressure After 15 Minute in 63 (63%). 20to30ETCuff Pressure after 30 

Minute in 44 (44%) cases and above 30 ET Cuff Pressure after 30 Minute in 56 (56%) cases. 20 to 

30 ET Cuff Pressure after 45 Minute in 40 (40%) cases and above 30 ET Cuff 

Pressure After 45 Minute in 60 (60%) cases. 20 to 30 ET Cuff Pressure after 60 Minute in 35 

(65%)cases and above 30 ET Cuff Pressure after 60 Minute in 65 (65%) cases. 20 to 30 ET Cuff 

Pressure after 75 Minute in 51 (51 %) cases and above 30 ET Cuff Pressure after 75 Minute in 49 

(49%)cases. 20 to 30 ET Cuff Pressure after 90 Minute in 58% cases and above 30 ET Cuff 

Pressure after 90 Minute in 42% cases. 105 Minute in 38% cases and above 30 ET Cuff Pressure 

after 105 Minute in 62% cases.  ET cuff pressure 20-30 after 120 min in 46% cases and above 30 

ET Cuff Pressure after 120 minute in 56% cases.  20 to 30 ET Cuff Pressure after 135 Minute in 51 

(51%) cases and above 30 ET Cuff Pressure after 135 Minute in 49 (49%) cases. 20 to 30 ET Cuff 

Pressure after 150 Minute in 57% cases and above 30 ET Cuff Pressure after 150 Minute in 43 

(43%) cases. 

 

DISCUSSION 

 

In this study 59 (59%) female and 41 (41%) males were participated in our study. In the study of 

Kara H et al
33

., 61.3% female participants were involved. Kim, H.J. et al
29

 reported 44% female 

and 56% male in their study. In this study more cases were in 21 to 31 years age group, while 27 

(27%) cases in 10 to 20 years age group, 42 (42%) cases in 21 to 31 years age group, 23 (23 %) 

cases in 32 to 42 years age group and only 4 (4%) cases in 43 to 53 years and 54 to 64 years age 

groups each. In the study of Kim, H.J. et al
29

 mean age was 35.2±13.8 years and more common age 

group was 30 to 40 years. It has been observed from the above study that out of 100 cases, 26% 

were bilateral CSOM, 42% were Right CSOM and 32% were Left CSOM. We have observed that 

post operative complication in the form of sore throat and hoarseness of voice in studies patient, 

despite of regular monitoring of ET-cuff pressure in every 15-minute interval during ENT surgery 

we found 20% patient suffered from shore throat, 10% patient suffered from hoarseness of voice. 

Liu Jet et al
24

., reported that even in procedures with short duration, high endotracheal tube cuff 

pressure has been reported to result in postoperative complications. Christensen AM et al.
34

, and 

Hisham AN et al
35

., also concluded in their study, the post operative sore throat is a common 
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airway complication of patients undergoing thyroidectomy under general anaesthesia, with an 

incidence of 62%to 84%. S Kiran et al.
36

, observed in their study that the incidence of hoarseness 

of voice after endotracheal intubation varies widely from 14% to 50% but it was mostly temporary. 

In a retrospective study of 3093 patients who had endotracheal intubation during anaesthesia, the 

incidence of hoarseness was 49% in the immediate post-operative period. H Yamanaka et al
37 

observed that post-operative hoarseness of voice developed in 49% of the patients on the day of 

surgery and in 29%,11% and 0.8% on day 1,3 and 7 postoperative days, respectively.  

K.Maruyamaet al
38

 observed that post-operative hoarseness of voice developed in 55% of the 

patients immediately after surgery. In present study  only 10 (10%) cases in our study. post 

operative hoarseness of voice absent in 90 (90%) cases in our study. In this study change in pressure 

measure after changing the head and neck position for the surgery and at 15min, 30min, 45min, 

60min, 75min, 90min, 120min, 135min and 150min intra- operatively. It has been observed that the 

maximum change in the ET tube cuff pressure was found immediately after intubation (>30cm of 

H2O) (71% patients in our study). Giusti et al
39

., in which it was observed that the manual 

palpation accurately estimated the cuff pressure in only 10% of the patients.  De Godoy et al.
40

, 

showed cuff pressure rise in 50.7% of their measurements in mechanically ventilated patients after 

35° semi recumbent position to lateral position and back, while using target intra cuff pressure 

interval of 24.5-29.9cm of H2O. In our study, we have observed that change in cuff pressure in 

between 20 and 30cm of H2O after change in head and neck position in 41% cases and >30cm of 

H2O was observed in 59% cases. Sultan et al.
41

, have shown that several factors influenced the 

change in the cuff pressure, like change in tracheal muscle tone, hypothermia, change in head and 

neck position.  Stanley et al
42

., conducted the study in which they found nitrous oxide increased 

cuff gas volume resulting in increased in endotracheal tube cuff pressure. It has been observed that 

over all the average change in intra cuff pressure was raised for 5.94 cm of H2O with SD-1.93 cm of 

H2O after every 15 minutes interval. Hence every time, the cuff pressure was observed to be >25cm 

of H2O, we changed it manually to 25cm of H2O with the help of digital automatic manometer cuff 

(AG Cuffill). This finding is consistent with Jain MK et al
43

., and Trivedi et al.
36

, suggested that 

the ideal range for ET tube cuff pressure is typically between 20 and 30 cm of H2O. It was observed 

from the study conducted by Doyle DJ et al
44

., describe a continuous digital display of endotracheal 

tube cuff  pressure is mandatory during surgery. 
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