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Evaluation of the anesthetic effect of nasal mucosa 
with tetracaine 0.5% on hemodynamic changes and 

postoperative pain of septoplasty: A randomized 
controlled trial

Abstract

The nasal septum repair surgery is the dangerous operations that any stimulation of 
this area causes a large change in the rhythm of the heartbeat and blood pressure. 
This study aimed to determine the effects of tetracaine 0.5% on changes in heartbeat 
and heart rhythm, hemodynamic changes during surgery, intraoperative bleeding, 
and pain after septoplasty surgery. The irregular double‑blind clinical trial registry of 
clinical trials Iran with the code number (IRCT: 20150526625N8) in the first half of 2013 
on 86 patients in Kashani hospital of Shahrekord. Having selected and matched the 
patients were divided into two groups. Case group was dropped tetracaine 0.5% in each 
of the nasal cavity 15 min before the beginning of the operation. The control group was 
dropped distilled water 15 min preoperation in each of the nasal cavity. The surgery 
lasted about 30–60 min. Clinical symptoms were evaluated after anesthetic induction 
as well as pain using the visual analog scale after the operation, in the recovery room. 
The collected data were analyzed using SPSS version software 17 through independent 
t‑test, Chi‑square, and repeated measures variance analysis. Postoperative pain intensity 
in the experimental group compared to the control group was significantly lower than 
the control group (P < 0.05); however, blood pressure and heart rate during anesthesia, 
there was no difference between groups (P > 0.05). Based on the findings, intake of 
tetracaine drop 0.5% has no impact on some hemodynamic changes during septoplasty 
operation. However, compared with the control group, pain was significantly reduced.
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INTRODUCTION

The nasal septum repair surgery is so-called septoplasty. 
Septoplasty can be performed with general anesthesia 

or intravenous sedation or by means of local anesthesia. 
Operative problems, including heart rate and blood pressure 
changes are due to the manipulation of area of surgery, since 
area of surgery has lots of nerve through the autonomic 
system and submucosal adrenaline and phenylephrine drop 
are commonly used to reduce bleeding during surgery that 
it causes changes in heart rate and predisposing patient 
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to cardiac arrhythmias and hypertension.[1] The use of 
appropriate topical anesthesia is high significance in patient 
satisfaction, reduced bleeding, and safety of surgery.[2] 
One of the methods used in septoplasty surgery is local 
anesthesia without general anesthesia. The advantage of 
this method is not to require general anesthesia and to 
reduce bleeding.[3]

Tetracaine is a local anesthetic, which is highly effective 
and has been commonly used for eye surgery for many 
years.[4,5] Tetracaine cause to control the passage of sodium 
through the cell membrane in competition with the calcium 
perfused on the nerve membrane receptors and to reduce 
action potential depolarization phase.This impacts started 
by reversible stabilizing of the nerve cell membranes, and 
consequently reducing the permeability of this membrane 
to sodium ions, and stop the conductivity of nerve impulses. 
Besides, its injections are used for spinal, epidural, peripheral 
nerve blockage, epineurium, and the lower extremities.[6] 
Tetracaine dose is 0.1–0.2 mg/kg and the duration time 
is 90–200 min.[7] Few side effects have been reported for 
tetracaine with therapeutic doses. However, if the patient 
has symptoms of poisoning such as seizures, vertigo, 
tinnitus, tremor or trembling, nervousness or unusual 
restlessness, vomiting will be occurred.[8] Of the benefits 
of anesthetic tetracaine can point out to its fast-acting, 
long-term, having low-risk of methemoglobinemia as 
well as strong anesthetic properties comparing other local 
anesthetics.[9] A study suggested the use of this drug in the 
nasal endoscopic surgery in their study.[10] Surgical repair 
of the nasal septum (septoplasty) is one of the high-risk 
surgerys because it is the place where nerve manipulation 
of the automated system is occurred. Any stimulation 
of this area causes significant changes in heart rate and 
blood pressure. Since to have peripheral vision, bleeding 
is needed to be few during surgery, so vasoconstrictor 
compounds such as adrenaline and phenylephrine is used. 
These compounds trigger to increase heart rate and blood 
pressure due to their high absorption.These factors are the 
main causes of irregular heartbeat and potential incidence 
of tachycardia and ventricular fibrillation. One proper 
solution is the use of anesthetic drops having good mucosal 
absorption. Which reduces painful nerve stimulation, to 
prevent high blood pressure and heart rate and reduces 
post-surgery restlessness of patient in the recovery room? 
Regarding the cases mentioned in this study, we aimed 
to assess the effects of tetracaine 0.5% on hemodynamic 
changes during surgery and postoperative septoplasty pain.

METHODS

The irregular double-blind clinical trial registry of clinical 
trials Iran with the code number (IRCT20150526625N8) in 
the first half of 2013 on 86 patients in Kashani hospital of 
Shahrekord University of medical sciences was performed. 
Determining the sample size with analysis method accuracy 

with the formula n = Z²α/2σ²/d² by, respectively, choose to 
enter the study the patient’s age 15–35 years, candide for 
septoplasty and class American Society of Anesthesiologists 
1,2. exclusion criteria were having hypertension, sensitivity 
to tetracaine, history of addiction to opioids, nonsteroidal 
anti-inflammatory drugs used >5 days in recent months, 
body mass index >30 and <5/18, duration of surgery >45 min, 
The use of any drug except for during anesthesia is required 
and is not defined.

Patients randomization was by patient file number. Patients 
were divided into two groups after reviewing the necessary 
5 min before induction of anesthesia into the nasal cavities 
of the intervention group, and the control group received 
0.5% tetracaine and distilled water was dropped. Of a 
general anesthesia were the same for both groups induction 
of anesthesia (fentanyl 3 µg/kg, thiopental 5 mg/kg, and 
atracurium 0.5 mg/kg) were used. For maintenance of 
anesthesia of propofol 5 mg/kg/h was used. Heart rate and 
blood pressure were recorded every 5 min until the end of 
anesthesia.

At the end of surgery and anesthesia, patients were 
transferred to the recovery room and 30 min after the 
transition to recovery pain scores were determined using 
visual analog scale (VAS). Patients were matched for age 
and sex into two groups using t-test and Chi-square test. 
Data from this study were collected from the checklists 
software was analyzed by SPSS version 17 (Chicago, IL: 
SPSS. Inc) with variance analysis, Chi-square tests, t-test 
were analyzed. Statistical significance was considered as 
0.05.

In this study, the expected tetracaine  reduced hemodynamic 
changes and postoperative pain in the intervention group.

Prespecified primary and secondary outcome measures 
induced by nasal mucosal numb was by tetracaine. 
This blocking stimulation of sympathetic system cause 
unchanged of blood pressure and heart rate perioperation 
and reduced of postoperative pain.

According to interviews, history taking, clinical and 
laboratory findings, patients were assigned to the 
interventions of interest representing by the cards labelled 
A or B encoded by an anesthesia nurse who poured into 
the nose.

RESULTS

In this study of 86 patients undergoing septoplasty surgery 
were 34 patients on the basis of exclusion criteria were 
excluded from the study [Figure 1].

According to the independent t-test, there was no significant 
difference between the two groups in terms of age. The mean 
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age of the fi rst group was 18.28 years, and 37.31 years were 
the second group (P > 0.05).

In the fi rst group, 28 patients (5/87%) and 4 patients (12.5%) 
were female and 25 patients in the second group (3/83%) 
were male and 5 (16.7%) were female. Using the Chi-square 
test, there was no signifi cant diff erence between the two 
groups in terms of sex (P > 0.05).

In this study, based on analysis of variance with repeated 
changes in systolic blood pressure and heart rate in four 
steps variables measured in the two groups showed no 
signifi cant diff erence (P > 0.05) [Tables 1 and 2].

Average pain intensity 30 min after arriving at recovery 
based on the VAS scale using analysis of variance indicated 
the intensity of pain after surgery in Group A (cases) 
compared to the second group (control) was signifi cantly 
lower were P < 0.05 [Table 3].

DISCUSSION

The results of our study showed that tetracaine 0.5% is 
eff ective in reducing pain in patients who have undergone 
septoplasty surgery but has no eff ect on hemodynamic 
changes.

In a similar study on 200 patients undergoing septoplasty, 
the results showed signifi cantly lower pain scores in patients 
treated with tetracaine than in patients treated with cocaine.

In addition, it was demonstrated that adrenaline solution 
with a local anesthetic tetracaine is eff ective and safe for 
patients undergoing septoplasty.[11]

In contrast of results of our study, in the study by Grant 
and Johnston pain and discomfort were reported by some 
patients during or after surgery receiving local anesthetic 
tetracaine.[12,13]

In the study by Drivas, to compare the eff ects of cocaine 
solution 4% compared with tetracaine 2% with adrenaline, 
local anesthetics for patients undergoing septoplasty 
surgery showed signifi cantly less pain in the tetracaine 
group than cocaine group.[14] In the study by Bourolias, 
the eff ect of lidocaine spray with a tetracaine solution in 
48 patients undergoing laryngoscopy was examined, and 
it was shown that mean pain score was signifi cantly lower 
in the tetracaine group than that of lidocaine. Furthermore, 
no side eff ects were reported for the use of lidocaine or 
tetracaine in both groups.[15]

In the current study, the patients had shown no complications 
regarding the use of tetracaine 0.5. In a similar survey, pain 
score in tetracaine group was reported less than normal 
saline in patients undergoing septoplasty surgery. Besides, 
in this study, no adverse eff ects were reported for tetracaine 
group.[16]

In the study by Ezra, tetracaine 0.5% was mentioned as a 
safe and eff ective local anesthetic in many cases, such as 
cataract surgery.[17]

In the current study, the use of tetracaine 0.5% was not 
eff ective on the blood pressure and pulse rate and changes 
of these hemodynamic variables were reported similar in 
both groups.

86 patients undergoing septoplasty

14 patients were
excluded before

entering

72 patients were studied

10 patients were excluded due to
problems during anesthesia

30 the second
group (control)

32 patients in Group I
(intervention group)

Figure 1: The entry and exit of patients

Table 1: The average heart rate between the two 
groups
Average systolic 
blood pressure

Intervention 
group 

(mmHg)

Control 
group 

(mmHg)

P

Before anesthesia 134±14 120±24 >0.05
10 min after anesthesia 132±20 122±25 >0.05
15 min after anesthesia 120±32 125±22 >0.05
20 min after anesthesia 114±34 124±20 >0.05

Table 2: Average heart rate between the two 
groups
Average heart rate Intervention 

group
Control 
group

P

Before anesthesia 92±6 84±4 >0.05
10 min after anesthesia 87±5 89±6 >0.05
15 min after anesthesia 85±7 86±9 >0.05
20 min after anesthesia 86±2 94±4 >0.05

Table 3: Mean pain intensity between the two 
groups after surgery
 Intervention 

group
Control 
group

P

The mean pain score 
on a scale from VAS

2.35±0.68 3.53±1.1 <0.05

VAS: Visual analog scale



Madineh, et al.: The analgesic effect of nasal mucosa with tetracaine 5%

119Journal of  Advanced Pharmaceutical Technology & Research | Volume 8 | Issue 4 | October‑December 2017

In a similar study by Kobayashi, it was seen in patients 
undergoing prostate surgery, there were significant 
differences between the two groups, tetracaine 0.5% with or 
without phenyl ephedrine 0.25% given to the beginning time 
of induction at the maximum level of the sensory blockade 
and blood pressure.[18]

In another study, hemodynamic changes and anesthetic 
effects of bupivacaine and tetracaine in 200 patients aged 
40 to 75 years were studied and the results showed that 
blood pressure and heart rate decreased significantly in 
both groups, but the difference between the two groups 
was In study after spinal anesthesia for cesarean section 
with general anesthesia with lidocaine by Madineh et al. 
concluded that pain after surgery with spinal anesthesia 
with lidocaine under general anesthesia not significant.[19]

In study after spinal anesthesia for cesarean section with 
general anesthesia with lidocaine by Nishiyama et al. 
concluded that pain after surgery with spinal anesthesia 
with lidocaine under general anesthesia.[20]

The weak points of the current study were a low number 
of samples and low age range.

CONCLUSIONS

According to results of the study, local anesthetic by 
tetracaine drop can be a safe and effective way in reducing 
pain after septoplasty surgery. Thus, it is recommended 
to use this drop to reduce pain in the septoplasty surgery.

Acknowledgments
This article was obtained from a research project (approval 
no. 1507) by the Deputy of Research and Technology of the 
Shahrekord University of Medical Sciences.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Hwang PH, McLaughlin RB, Lanza DC, Kennedy DW. Endoscopic 
septoplasty: Indications, technique, and results. Otolaryngol Head 
Neck Surg 1999;120:678-82.

2. Atkinson R, Rushman G, Alfred L. A Synopsis of Anaesthesia. UK: 
Butterworth-Heinemann; 1993.

3. Becker GD. Fundamentals of anatomy and surgery of the nose. 
Arch Otolaryngol 1971;94:375.

4. Covino BG. Pharmacology of local anesthetic agents. Ration Drug 
Ther 1987;21:1-9.

5. Noorily AD, Noorily SH, Otto RA. Cocaine, lidocaine, tetracaine: 
Which is best for topical nasal anesthesia? Anesth Analg 
1995;81:724-7.

6. Györke S, Lukyanenko V, Györke I. Dual effects of tetracaine on 
spontaneous calcium release in rat ventricular myocytes. J Physiol 
1997;500(Pt 2):297-309.

7. Young AL, Leung GY, Cheng LL, Lau TT, Lam PT, Lam DS. 
Randomised controlled trial on the effectiveness of lidocaine gel 
vs tetracaine drops as the sole topical anaesthetic agent for primary 
pterygium surgery. Eye (Lond) 2009;23:1518-23.

8. O’Brien L, Taddio A, Ipp M, Goldbach M, Koren G. Topical 
4% amethocaine gel reduces the pain of subcutaneous 
measles-mumps-rubella vaccination. Pediatrics 2004;114:e720-4.

9. Barash PG. Clinical Anesthesia. 6th ed. USA: Lippincott Williams 
& Wilkins; 2009.

10. Bizakis JG, Lachanas VA, Drivas EI, Kyrmizakis DE, Prokopakis EP, 
Benakis AA, et al. Cocaine flakes versus tetracaine/adrenaline 
solution for local anaesthesia in septoplasty. Rhinology 
2004;42:236-8.

11. Lavy JA, Small GV, Jay N, Radcliffe GJ. A prospective randomized 
controlled study of 4% lignocaine solution in Merocel nasal pack 
removal. Rhinology 1996;34:219-21.

12. Grant RL, Acosta D. Comparative toxicity of tetracaine, 
proparacaine and cocaine evaluated with primary cultures of rabbit 
corneal epithelial cells. Exp Eye Res 1994;58:469-78.

13. Johnston RL, Whitefield LA, Giralt J, Harrun S, Akerele T, Bryan SJ, 
et al. Topical versus peribulbar anesthesia, without sedation, 
for clear corneal phacoemulsification. J Cataract Refract Surg 
1998;24:407-10.

14. Drivas EI, Hajiioannou JK, Lachanas VA, Bizaki AJ, Kyrmizakis DE, 
Bizakis JG. Cocaine versus tetracaine in septoplasty: A prospective, 
randomized, controlled trial. J Laryngol Otol 2007;121:130-3.

15. Bourolias C, Gkotsis A, Kontaxakis A, Tsoukarelis P. Lidocaine 
spray vs tetracaine solution for transnasal fiber-optic laryngoscopy. 
Am J Otolaryngol 2010;31:114-6.

16. Noorily AD, Otto RA, Noorily SH. Intranasal anesthetic effects of 
lidocaine and tetracaine compared. Otolaryngol Head Neck Surg 
1995;113:370-4.

17. Ezra DG, Allan BD. Topical anaesthesia alone versus topical 
anaesthesia with intracameral lidocaine for phacoemulsification. 
Cochrane Database Syst Rev 2007;(3):CD005276.

18. Kobayashi Y. Effect of adding phenylephrine on spinal anesthesia 
with tetracaine in elderly patients. Masui 2012;61:579-82.

19. Madineh H, Abedin Zadeh M, Ghaheri H. Comparison of 
post cesarean section pain with general and spinal anesthesia. 
J Shahrekord Univ Med Sci 2005;6:43-50.

20. Nishiyama T, Komatsu K, Hanaoka K. Comparison of hemodynamic 
and anesthetic effects of hyperbaric bupivacaine and tetracaine in 
spinal anesthesia. J Anesth 2003;17:218-22.


