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ABSTRACT: BACKGROUND: Puerperal Sterilization is one of the terminal contraceptive methods
accounting for about 85% of all sterilizations in India. Various options are available to provide
anaesthesia for puerperal sterilisation under laparoscopy. This study was aimed to evaluate the
efficacy of fentanyl - Oxygen- Nitrous oxide- Halothane sequence in providing adequate intra-
operative anesthesia with less awareness, rapid recovery and extended postoperative analgesia.
METHODS: Forty female patients of 20-40 years age group for puerperal sterilization were included
in this study. With standard monitoring care, all patients were induced with fentanyl 2 mcg/kg,
Oxygen-Nitrous oxide in the ratio of 50:50 with Halothane 0.5%. Halothane concentration was
increased to 1% after 1 minute, 2% until the peritoneum was opened and maintained at 1% till the
end of the surgery. RESULTS: Mean procedure duration was 20-30 minutes. Eye opening was
observed within one minute in 3 patients, within 2 minutes in 29 patients and within 3 minutes in 8
patients. Verbal command response was in 2 minutes for 3 patients, 3 minutes in 29 patients and 8
patients in 4 minutes. Heart rate fluctuation was significant during the first 5 minutes (+/- 7.095) of
surgical procedure. Fluctuation in systolic blood pressure was only 10-15% which lasted for few
minutes in all these patients. There was no significant change in diastolic pressure and arterial
oxygen saturation. Though two patients developed ventricular ectopics, it was subsided immediately
after discontinuation of Halothane. CONCLUSION: Short acting fentanyl can be used safely with
oxygen-nitrous oxide-halothane combination for short procedures like puerperal sterilization. This
technique is safe as well as cost effective.
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INTRODUCTION: Puerperal Sterilization is one of the terminal contraceptive methods. It accounts
for about 85% of all sterilizations in India. It is one of the National Health Programme in India. It can
be done as an interval procedure, post-partum or at the time of abortion. It can be done in many
methods of which minilaparotomy and laproscopy have become very common. Minilaparotomy is a
modification of abdominal tubectomy. The Pomeroy’s technique and Uchida technique are in
common use, of which Modified Pomeroy’s technique is employed in our institution. Puerperal
Sterilization requires adequate pain relief. It can be done under Local Anesthesia, Intravenous
Sedation, General Anesthesia and Regional Techniques.!

Till date the most commonly used techniques are i.v. Ketamine anesthesia and local
infiltration. These procedures had the disadvantages of post-operative delirium and awareness
respectively.? In this era, convention techniques cannot fulfill the criteria for day care surgery. This
can be overcome by a combination of a short acting opioid and inhalational agents.3

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 05/]Jan 15, 2015 Page 755



DOI: 10.14260/jemds/2015,/109

ORIGINAL ARTICLE

Narcotic analgesics are employed in all facets of care in surgical patients. They are used as:
1. Pre and post-operative analgesics.
2. Premedications to help prepare patients for surgery.
3. Anesthetic supplements as part of a neuroleptic or balanced technique.

4. A complete anesthetic in which a narcotic is the primary anesthetic.

Of all the available volatile anesthetic agents, Halothane is the cheapest and the most
commonly available volatile agent in developing countries. It is very potent, non-irritable volatile
agent used for induction and maintenance of anesthesia.# So we have combined short acting effective
opioid, fentanyl and a potent volatile agent, Halothane along with oxygen and nitrous oxide for
induction and maintenance of anesthesia for puerperal sterilization cases.567

AIMS AND OBJECTIVES:

AIM OF THE STUDY: To evaluate the efficacy of Fentanyl-Oxygen- Nitrous oxide-Halothane sequence
in providing adequate intraoperative anesthesia with less awareness and extended postoperative
analgesia.

OBJECTIVES OF THE STUDY: Minimal awareness.
e Good analgesia.
e Rapid recovery from anesthesia.

MATERIALS AND METHODS: This study was conducted in Rajah Muthiah Medical College and
Hospital, Annamalai University, Annamalai Nagar from January 2004 to January 2006 after formal
approval by ethical committee.

Forty female patients of 20-40 years age group for puerperal sterilization were included in
this study

Informed consent was obtained from all the patients.

INCLUSION CRITERIA:
1. Physical status ASA 1.
2. Age 20-40

EXCLUSION CRITERIA:
1. Patients with chronic respiratory illness.
Patients allergic to opioids.
Patients with history of PIH, Eclampsia, recent jaundice.
Patients with diabetes mellitus

v W

Patients with congenital/acquired valvular heart disease

All the patients were subjected to continuous ECG, pulse oximetry, Non-invasive blood
pressure monitoring during the intraoperative and immediate post-operative period

PREMEDICATION: All the patients were premedicated with Inj. Glycopyrollate 0.2mg im and Inj.
Diazepam 0.2mg/kg body weight im 45 minutes prior to induction.
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PROCEDURE:

e Patients were placed in supine position.

e [V access was secured.

e Pre oxygenation with 100% oxygen through Bains circuit was done for 3 minutes.

¢ Inj. Fentanyl 2 mcg/kg was administered intravenously.

e Oxygen-Nitrous oxide in the ratio of 50:50 with Halothane 0.5% was administered. The
concentration of Halothane was increased to 1% after 1 minute and 2% after minutes.

e The surgery was started after confirming the depth of anesthesia with loss of eyelash reflex and
regular and smooth respiration (adequate abdominal muscle relaxation). The concentration of
Halothane was maintained with 2% until the peritoneum was opened. Then the concentration
of Halothane was reduced to 1% and was maintained till the end of the surgery. The recovery
was confirmed with spontaneous eye opening and adequate respiration(rate and rhythm) and
response to verbal commands. All the patients were subjected to continuous ECG, pulse
oximetry, non-invasive blood pressure and respiratory rate monitoring during the
intraoperative and immediate postoperative period for 30 minutes.

OBSERVATIONS:

DISTRIBUTION OF PATIENTS ACCORDING TO AGE: Age distribution among the age group of 20-40
years were as follows: 1.25 patients in the age group of 20-25 years 2.13 patients in age group of 26-
30 years 3.2 patients in age group of 31-35 years.

DISTRIBUTION OF PATIENTS ACCORDING TO WEIGHT: All the patients weighed between 40-
70kgs. Among these 15 patients weighed between 41-50kgs, 22 patients weighed between 51-60kgs
and 3 patients weighed more than 60 kgs.

DISTRIBUTION OF CASES ACCORDING TO DURATION OF PROCEDURE: Duration of procedure
lasted for 20-30 minutes time. Surgical procedure lasted for 20 mins in 24 patients, procedure lasted
for 25 minutes in 15 patients. For only 1 patient the procedure lasted for 30 minutes

DISTRIBUTION ACCORDING TO RECOVERY (EYE OPENING): Eye opening time was taken as sign of
recovery from anesthesia. Eye opening was observed within one minute in 3 patients. In 29 patients,
eye opening was observed within 2 minutes and 8 patients eye opening was observed in 3 minutes.

DISTRIBUTION OF PATIENTS ACCORDING TO RECOVERY (RESPONSE TO VERBAL COMMANDS):
Patient’s response to verbal commands was considered as sign of good recovery. 3 patients
responded to verbal commands in 2 minutes. 29 patients responded to verbal commands in 3
minutes and 8 patients responded to verbal commands in 4 minutes

HEART RATE AT VARIOUS INTERVALS: Heart rate variation was observed between 75-90 beats/
minute in all patients over a period of 20 minutes. Heart rate during pre-induction was 84.95 +/-
6.324, after 2 minutes was 87.15 +/-5.868, after 5 minutes was 86.65 +/- 7.095, after 10 minutes was
82.15 +/- 6.443, after 15 minutes was 82 +/- 6.469 and at the end of procedure 81.85 +/- 6.784 with
a p value of <0.001. Heart rate fluctuation was significant during the first 5 minutes of surgical
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procedure. Heart rate attained pre induction value at the end of the procedure. A rise in heart rate did
not have any systemic effect or warranted any intervention.

RESPIRATORY RATE AT VARIOUS INTERVALS: Respiratory rate was maintained in the range of 15-
25 breaths/min. Respiratory rate during pre-induction was 14.48 +/- 1.281, after 2 minutes was
23.48 +/-3.530, after 5 minutes was 25.33 +/- 2.718, after 10 minutes was 16.25 +/- 1.822, after 15
minutes was 15.60 +/- 1.446 and at the end of procedure 15.60 +/- 1.194 with a p value of
<0.001.Tachypnoeic states was observed for few minutes, which was nullified by deepening the
surgical plane of anesthesia. During surgical procedure, 2-5 minutes after induction, this minimal
change in respiratory rate was observed

BLOOD PRESSURE AT VARIOUS INTERVALS: Systolic blood pressure variation was observed
between 100-120mmHg range. Systolic blood pressure during pre-induction was 117.65 +/- 18.783,
after 2 minutes was 115.30 +/-8.858, after 5 minutes was 107.45 +/- 7.103, after 10 minutes was
107.30 +/- 6.861, after 15 minutes was 108.2 +/- 6.321 and at the end of procedure 109.2+/- 6.776
with a p value of <0.001. Fluctuation in systolic blood pressure was only 10-15% which lasted for few
minutes in all these patients. Systolic blood pressure returned to normal values at the end of the
procedure. This variation in systolic blood pressure did not require any treatment.

Diastolic blood pressure fluctuation was observed in the range of 60-80 mmHg. It persisted in
the normal range. There is no significant change in diastolic pressure. Diastolic blood pressure during
pre-induction was 78 +/- 4.051, after 2 minutes was 76.05 +/-5.574, after 5 minutes was 69.80 +/-
5.317, after 10 minutes was 70.1 +/- 5.002, after 15 minutes was 70.65 +/- 4.583 and at the end of
procedure 71.15 +/- 4.365 with a p value of <0.001.

In all these patients, there were mild rise in systolic blood pressure with the normal range of
diastolic pressure, MAP change did not have any significance. Mean arterial pressure during pre-
induction was 92 +/- 4.851, after 2 minutes was 89.1 +/-6.172, after 5 minutes was 82.2 +/- 5.140,
after 10 minutes was 82.23 +/- 4.737, after 15 minutes was 82.98 +/- 6.282 and at the end of
procedure 83.53+/- 4.114 with a p value of <0.001.

SPO2: Arterial oxygen saturation maintained within the normal range of 96-99%.
SIDE EFFECTS: 2 patients developed ventricular ectopics which subsided immediately after
discontinuation of Halothane without treatment

DISCUSSION: Forty female patients of age group of 20-40 years belonging to ASA I posted for
puerperal sterilization were selected for this study. All the patients were evaluated preoperatively for
anesthetic fitness for surgery and an informed consent was obtained. They were pre-medicated with
inj. glycopyrollate 0.2mg and Inj. Diazapam 0.2mg/kg body weight intramuscularly 45 minutes before
induction. Injection fentanyl 2 mcg/kg body weights was administered intravenously 3 minutes
before induction with oxygen-nitrous oxide-Halothane sequence. All patients were assessed for
induction, hemodynamic stability and recovery. Halothane is a very potent and most commonly used
inhalational agent for induction of anesthesia. It allows rapid and smooth induction. The time of
induction of anesthesia in this study was less (2-3 minutes) when compared to other studies where
Halothane alone was used.8910.11
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This technique was found to provide good operating conditions and thus reducing the
duration of surgery. The hemodynamic parameters were maintained throughout the perioperative
period. There was a minimal reduction in the heart rate and blood pressure which was comparable
with studies done by Hoch et al, Kikura et al, Piat et al, Canet et al, Sarner et al, Tanaka et al,
Michaloudis et al, Hall et al., McKinney et al.12-24 Only 2 patients developed ventricular ectopics, which
disappeared after discontinuation of Halothane without treatment.25-27 The recovery from anesthesia
was smooth and fast. The patients recovered from anesthesia in 2-4 minutes. The postoperative
period for all the patients was uneventful.

CONCLUSION:
TO SUMMARISE THE STUDY:
e Fentanyl - short acting analgesic.
e Halothane- a potent volatile agent.
e Nitrous oxide-Oxygen for induction and maintenance of anesthesia provided good analgesic
effect, minimal awareness, minimal hemodynamic changes and early recovery.

The induction of anesthesia was smooth and rapid with combination of these drugs. It also
provided better surgical conditions with good relaxation thereby reducing the duration. This
sequence provided good anesthesia with minimal changes in hemodynamic parameters. This
sequence can be used for short duration surgical procedures which allow early ambulation of
patients. This technique is safe as well as cost effective.

REFERENCES:

1. Alex Y. Bekker, Paul Berklayd, Irene Osborn, Mark Bloom; Joel Yamush and Herman Turndorf
(2000). The recovery of cognitive function after Remifentanil-nitrous oxide anesthesia is faster
than isoflurane-nitrous oxide-fentanyl combination in elderly patients, Anesthesia and
Analgesia 91; 117-122.

2. Beskow A., Westrin P (1999) Sevoflurane causes more postoperative agitation in children than
does Halothane, Acta Anaesthesiologica Scandinavica 43: 536.

3. Canet ], Sanchis ], Zegri A, Liorete C, Navajas D, Casan P(1994), Effects of Halothane and
Isoflurane on ventilation and occlusion pressure, Anesthesiology 81 (3): 563-571.

4. Chan, Mathew T.V. Mainland, Phoebe; Gin, Tony, Minimum alveolar concentration of Halothane
and Enflurane are decreased in early pregnancy, Anesthesiology, 85 (4): 782-786.

5. Chia YY, Lice K, Wang J], Kuo MC and Ho ST; (1999), Intraoperative high dose fentanyl induces
postoperative fentanyl tolerance, Canadian Journal of Anesthesia, 46; 872-877.

6. Deloach LJ; Higgins MS; Caplan AB and Stiff JL (1998), The visual analog scale in the immediate
postoperative period, intrasubject variability and correlation with the numeric scale,
Anesthesia and Analgesia 86; 102-106.

7. Divekar DS, Suri YV, Mehta SP, Gupta ID, Lai M (1990), Evaluation of induction characteristics of
single vital capacity breaths of halothane-nitrous oxide-oxygen, Journal of Anesthesiology and
Clinical Pharmacology 6 (3); 239-242.

8. Doi M and lkeda K, (1993), Airway irritation produced by volatile anesthetics during brief
inhalation- comparision of halothane, Enflurane, Sevoflurane and isoflurane, Canadian journal
of anesthesia, 40: 122-126.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 05/]Jan 15, 2015 Page 759



DOI: 10.14260/jemds/2015,/109

ORIGINAL ARTICLE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Duke PC, Trosky S (1980). The effect of Halothane with Nitrous oxide on baroreflex control of
the heart in man, Canadian Anesthesia Society Journal 27: 531-534.

Eger and Edmond (2001) Age, Minimum Alveolar concentration and Minimum alveolar
concentration -awake, Anesthesia and Analgesia, 93 (4); 947-953.

Eger, Edmond |, Laster Michael ], Gregory, George A Katoh, Takasumi; Sonner, James M. (2003),
Women appear to have the same minimum alveolar concentration as men: A retrospective
study, Anesthesiology 99 (5): 1059-1061.

Enright AB, Parker JB(1998), Double blind comparison of Alfentanil-Nitrous oxide and Fentanyl
-nitrous oxide for out-patient surgical procedures, Canadian Journal of Anesthesia 35; 462-467.
Ghoneim MM, Dhanaraj ], Chi WW (1984), Comparison of 4 opioid analgesics as supplements to
nitrous oxide anesthesia, Anesthesia and Analgesia 63; 405-412.

Glenski JA, Friesen RH, Lane GA, Young S and Glascock J (1998), Low dose sufentanil as
supplement to Halothane-nitrous oxide anesthesia in infants and children, Canadian Journal of
Anesthesia 35; 379-384.

Guler N, Kati I, Demirel CB, Bilge M, Eryonucu B, Topal C (2001), Effect of volatile anesthetics on
QTc interval, Journal of Cardiothoracic Vascular Anesthesia 15 (2); 188-191.

Hall JE, Oldham TA, Stewart JIM and Harmer M(1997), Comparison between Halothane and
Sevoflurane for adult vital capacity induction, British journal of anesthesia, 79: 285-288.

Hill GE, English AE, Lunn ] (1978), Cardiovascular responses to nitrous oxide during light,
moderate and deep halothane anesthesia in man, Anesthesia and Analgesia, 57: 84-94.

Hoch HH, Fictner D, Krischewiski ] (1990) Hemodynamic changes during the induction phase of
Halothane -Nitrous oxide anesthesia in childhood, Anesthesiol Rearim 15 (1): 37-42.

Joshi GP (2003) Inhalational techniques in ambulatory anesthesia, Anesthesiol Clin North
America 21 (2); 263-272.

Kajal N, Dedhia, Amala Kudalkar(2004), Comparison of Sevoflurane and Halothane for
induction of anesthesia and laryngeal mask airway insertion in pediatric patients, Indian
Journal of Anesthesia, 48 (6); 465-468.

Kikura M, lkeda K, (1994), Effects of Isoflurane-nitrous oxide and Halothane-nitrous oxide
anesthesia on myocardial contractility assessed by transesophageal echocardiography, British
Journal of Anesthesia, 72 (3); 315-320.

Mackinney MS, Fee JPH (1998), Cardiovascular effect of 50% Nitrous oxide in older adult
patients aesthetised with Isoflurane or Halothane, British Journal of Anesthesia 80; 169-173.
McKinney MS, Fee JPH, Clarke RST (1993), Cardiovascular effects of Isoflurane and Halothanein
young and elderly adult patients, British Journal of Anesthesia, 71: 696-701.

Michaloudis D, Fraidakis O, Lefaki T, Dede I, Kanakoudes F, Askitopoulou H, Pollard BJ (1996),
Anesthesia and the QT interval in Humans. The effects of Isoflurane and Halothane, Anesthesia
51 (3); 219-224.

Piat V, Dubois MC, Johanet S, Murat I (1994), Induction and recovery characteristics and
hemodynamic responses to Sevoflurane and Halothane in children, Anesthesia and Analgesia
79: 840-844.

Sarner, Joel B, Levin, Mark, Davis, Peter ], Lerman, Jerrold, Cook D Ryan, Motoyama, Elsuro K
(1995) Clinical characteristics of Sevoflurane in children- a comparison with Halothane,
Anesthesiology 82 (1); 38-46.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 05/]Jan 15, 2015 Page 760



DOI: 10.14260/jemds/2015,/109

ORIGINAL ARTICLE

27. Tanaka S; Tsuchida H, Nakabayashi K, Seki S, Namiki A(1996), The effects of Sevoflurane,
Isoflurane, Halothane and Enflurane on hemodynamic responses during inhaled induction of
anesthesia via mask in human, Anesthesia and Analgesia 82: 821-826.

AUTHORS:
1. T.Jeyanthan
2. B.Balamurugan
3. G.N. Pitchchaiaya
4. K. Srinivasan

PARTICULARS OF CONTRIBUTORS:

1. Consultant Anaesthesiologist, Department
of Anaesthesia, Dr. Jeyasekharan Hospital,
Nagarcoil.

2. Associate Professor, Department of
Anaesthesia, CHRI, Kelambakkam,
Chennai.

3. Professor & HOD, Department of
Anaesthesia, Annamalai University,
Chidambaram.

4. Professor, Department of Anaesthesia,
Annamalai University, Chidambaram.

NAME ADDRESS EMAIL ID OF THE
CORRESPONDING AUTHOR:

Dr. B. Balamurugan,

Flat F3, No. 24,

Akshaya Apartments,

Venkatesan Street, T. Nagar,
Chennai-600017.

E-mail: drbala.srmc@gmail.com

Date of Submission: 19/12/2014.
Date of Peer Review: 20/12/2014.
Date of Acceptance: 05/01/2015.
Date of Publishing: 13/01/2015.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 05/]Jan 15, 2015

Page 761



