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Transdermal nitroglycerine 
enhances the post‑operative 
analgesic effect of intrathecal 
clonidine in abdominal 
hysterectomies

INTRoduCTIoN

Clonidine is frequently used as an adjuvant in spinal 
anaesthesia to enhance the quality and duration of 
post-operative analgesia,[1-3] transdermal nitroglycerine 
(tNTG) has been found to be useful for enhancing 
the post-operative analgesic effect of intrathecal (IT) 
sufentanil[4] and neostigmine[5] by release of nitric oxide 
(NO). This NO increases the intracellular concentration 
of cyclic guanosine monophosphate (cGMP), which 
produces pain modulation in the central and peripheral 
nervous system.[6,7] We have carried out this study to 
evaluate the effect of tNTG on IT clonidine.

METhodS

This was a prospective, randomized, placebo- 
controlled, double-blind study. Ethical approval was 
taken from the local ethical committee. ASA grade I 
or II patients scheduled for elective total abdominal 
hysterectomy, aged between 30 and 50 years and 
weighing between 45 and 65 kg were included. 
Patients with a contraindication to spinal anaesthesia 
and major neurological, cardiovascular, metabolic, 
respiratory, hepatic, renal disease or coagulation 
abnormalities were excluded from the study.

Patients were randomized by a computer into one of 
four groups (group B, BN, BC and BCN), consisting 
of 30 subjects each. Pain was assessed by the Visual 
Analog Score (VAS) scale. Heart rate and blood 
pressure were recorded at baseline and periodically.

After lumbar puncture, patients in the four groups 
(group B, BN, BC and BCN) received different 
combination of drugs [Table 1]. Fifteen degree 

head-down tilt was given after intrathecal drug 
administration. The nitroglycerin patch (Nitroderm 
TTS; Novartis Pharma, Global headquarters-Basel, 
Switzerland) was applied on non-anaesthetized area 
which has a total nitroglycerin content of 25 mg per 
patch and delivered nitroglycerin at 20–25 μg/cm2.h. 
The placebo patch was prepared by cutting the ECG 
electrode in the same shape as the tNTG patch. The drug 
combinations and placebo patch were prepared by the 
first anaesthesiologist; however, various observations 
were made by a second anaesthesiologist who was 
involved after the procedure had been performed. The 
cephalad spread of analgesia and the degree of motor 
blockade of the lower limbs was recorded every minute. 
The level of sensory blockade was assessed by loss of 
sensation to pin prick. Motor blockade was determined 
according to the Bromage scale.[8]

Patients were allowed to receive rescue analgesics 
on demand. Duration of analgesia was measured 
as time from intrathecal drug administration to the 
patient’s first request for analgesic. Rescue analgesia 
was provided by injection diclofenac sodium 75 
mg intramuscular (IM) in the gluteal region and 
requirement was recorded for 24 h. The duration of 
motor block was calculated from the time of attainment 
of Bromage Grade IV motor blockade (onset of motor 
block) till the reversal to Bromage Grade II. The tNTG 
patch or placebo patch was removed after 24 h.

Statistical analysis was done using analysis of variation 
(ANOVA). P value<0.05 was considered statistically 
significant. Data were presented as mean value±SD.

RESulTS

A total of 120 patients were enrolled in the study. The 
time interval from intrathecal drug administration to 
2-segment sensory regression was significantly prolonged 
in group BC (36±19 min) and BCN (139±21 min) as 
compared with group B (80±19 min) and BN (88±17 
min) (P<0.0001) [Table 2]. Duration of motor blockade 
was 115±13 min, 116±11 min, 160±19 min and 164±18 
min in the B, BN, BC and BCN groups, respectively 
[Table 2]. Statistical significance was found in group BC 
and group BCN as compared with group B and group BN.
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Table 1: Different combinations of drugs received by the four groups
Groups Group B (n=30) Group BN (n=30) Group BC (n=30) Group BCN (n=30)
Bupivacaine (intrathecal) 15 mg hyperbaric 

bupivacaine
15 mg hyperbaric 
bupivacaine

15 mg hyperbaric 
bupivacaine

15 mg hyperbaric 
bupivacaine

Saline or clonidine (intrathecal) 0.5 mL of saline 0.5 mL of saline 50 μg of clonidine 50 μg of clonidine
Transdermal patch Placebo patch tNTG patch Placebo patch tNTG patch
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Mean time to rescue analgesia was significantly 
prolonged in group BCN (464±48 min) as compared 
with group BC (302±54 min) (P<0.0001). In groups BC 
and BCN, the mean VAS score at 2 h was zero (no pain), 
and it rose to 29.2±4 and 28.3±3, respectively, at the 
time of giving rescue analgesia. The total number of 
intramuscular diclofenac requirements in 24 h was less 
in group BC (mean 1.63) and group BCN (mean 1.30) 
(P<0.0001). On comparison of group B (120±21 min) 
with group BC (302±54 min), the mean time for rescue 
analgesia was found to be statistically significant. The 
VAS score at 2 h in group B and group BN was 27.5±6 
and 26.3±5, respectively. It rose to 29.4±7 and 28.5±6 
at the time of giving rescue analgesia. The number of 
IM diclofenac in 24 h was higher for group B (mean 
3.20) and group BN (mean 3.17).

As per the sedation score [Table 3], 18 patients were 
sedated in group BC and 16 patients in group BCN. 
None of the patients were sedated in groups B and BN.

Post-operative nausea, vomiting, headache, bradycardia 
and hypotension were not statistically significant in 
the different groups [Table 4].

dISCuSSIoN

In the present study, addition of tNTG patch to 0.5% 
heavy bupivacaine and 50 μg IT clonidine significantly 
prolonged the time to rescue analgesia in the 
immediate post-operative period without significant 
side-effects. Thus, it decreased the requirement of IM 
diclofenac injections. Studies have been done in the 
past to investigate the effect of tNTG on IT sufentanil, 
fentanyl and neostigmine. In a study of orthopaedic 
surgery, the time to first rescue analgesia was longer for 
the sufentanil-NTG group (785±483 min) as compared 
with the other groups.[4] In our previous study, we 
showed that tNTG patch enhanced the analgesic effect 
of IT fentanyl in gynaecological surgeries.[9]

Combination of both intrathecal neostigmine and tNTG 
was found in an average of 14 h of effective analgesia 
after vaginoplasty, but neither alone.[5] tNTG prolonged 
the mean duration of post-operative analgesic 
effect of neostigmine in patients with abdominal 
hysterectomies in our previous study.[10] tNTG also 
enhances the antinociceptive effect of epidural S (+) 
ketamine.[11] In the present study, tNTG along with IT 
bupivacaine delayed the time to rescue analgesia but 
it did not change the requirement of IM diclofenac 
injections significantly as compared with bupivacaine 
alone.

The possible mechanism of analgesia by IT clonidine 
is through release of acetylcholine, which may act 
directly on spinal cholinergic receptors subtypes as 
well as indirectly through the stimulation of release 
of the second messenger NO in the spinal cord. tNTG 
could have enhanced the analgesic effect of clonidine 
by providing NO source.

CoNCluSIoN

In this study, tNTG has enhanced the post-operative 
analgesic effect of IT clonidine without any significant 

Table 4: Characteristics of haemodynamics and incidence 
of side‑effects (intra‑operative and early post‑operative 

period)
Groups Bradycardia 20% fall 

in MAP
PO 

headache
PO nausea 

and vomiting
Group B 2 3 0 2
Group BN 3 1 2 0
Group BC 1 11 1 3
Group BCN 0 12 0 0
PO: Post‑operative; MAP: Mean arterial pressure; #Fall of BP>20% from base 
level; $HR<60 min. It was statistically not significant between the groups

Table 3: Sedation score
0 Awake, alert
1 Mild sedation, easy to rouse
1S Asleep, easy to rouse
2 Moderate sedation, unable to remain awake
3 Difficult to rouse

Table 2: Characteristics of sensory and motor blockade
Groups Group B (n=30) Group BN (n=30) Group BC (n=30) Group BCN (n=30)
%Time for 2 segment regression (min.) 80±19 88±17 136±19 139±21
#Total duration of analgesia (min.) 120±21 136±19  302±54 464±48
@Onset of motor block (min.) 9±1.06 8.23±1.2 8.4±1.3 8.6±1.4
$Total duration of motor block (min.) 115±13 116±11 160±19 164±18
¥No. of IM diclofenac in 24 hrs 3.20 (3–4) 3.17 (3–4)  1.63 (1–2) 1.30 (1–2)
%Statistical significance between Gp. B & Gp. BN (P<0.05)**; Gp. B & Gp. BC(P<0.0001)***; Gp. B & Gp. BCN (P<0.0001)***; Gp. BN & Gp. BC (P<0.0001)***; Gp. 
BN & Gp. CN (P<0.0001)***; Gp. BC & Gp. BCN (P<0.0001)**; #Statistical significance between Gp. B & Gp. BN (P<0.05)**; Gp. B & Gp. BC (P<0.0001)***; Gp. B 
& Gp. BCN (P<0.0001)***; Gp. BC & Gp. BCN (P<0.0001)***; Gp. BN & Gp. BC(P<0.0001)***; Gp. BN & Gp. BCN (P<0.0001) ***; ¥Statistical significance between 
Gp. B & Gp. BN (P>0.05)*; Gp. B & Gp. BC (P<0.0001)***; Gp. B & Gp. BCN (P<0.0001)***; Gp. BC & Gp. BCN (P<0.0001) ***; Gp. BN & Gp. BC(P<0.0001)***; 
Gp. BN & Gp. BCN (P<0.0001)***; Foot notes: Gp-group, *P>0.05 (Non-Significant); **P<0.05 (Significant); ***P<0.0001 (Highly Significant); @Bromage Grade IV; 
$ Return to Bromage Grade II
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alteration of haemodynamics and increase in incidence 
of nausea and vomiting. The effect was synergistic and 
possibly mediated through NO.
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A rare, potentially hazardous, 
malposition of the nasotracheal 
tube

INTRoduCTIoN

Difficult intubation is a patient related problem that 
anesthesiologists need to address in their practice. 
Although various visual aids are now available for 
facilitating insertion of endotracheal tube (ETT), 
human errors do occur. A few unwritten guidelines 
about the process of intubation using fiberoptic 
bronchoscope (FOB) exist, but none are standardized. 
At times, it may not be possible to follow the guidelines 
for reasons beyond the control of anesthesiologists. 
The authors report in here a case of failed endotracheal 
intubation attempted using the FOB aid. The failure 
was masked by ability to ventilate the patient, observing 
normal end tidal carbon dioxide curves, and return of 
ventilated tidal volume. This brief communication is 
being published to highlight the errors that may creep 
if the standard procedure is not followed. The authors 
wish to reiterate that visualization of the carina and 
tracheal rings must be the end point for a successful 
endotracheal intubation.

CASE REPoRT

A 42-year-old, 140-kg male patient was scheduled for 
right hip arthroplasty. The patient smoked 20 cigarettes 
daily for the past 20 years. He was using continuous 
positive airway pressure mask during nights for the 
past 5 years as he had been diagnosed to be suffering 
from obstructive sleep apnea. The laboratory tests were 
unremarkable, except for haemoglobin concentration 
of 19 G/dl. Only the soft palate and the base of the 
uvula were visible on oral examination (Mallampati 
grade 3). He also had short neck and limited extension 
of the neck. It was decided to electively intubate the 
patient’s trachea via the nasal route using fiberoptic 
bronchoscopy guide in view of the above-described 
problems. The patient was explained about the 
procedure and an informed consent to the same effect 
was obtained from him. The patient was administered 
0.2 mg of glycopyrrolate injection intravenously 
prior to commencement of endoscopy. As per the 
institutional protocol, the nasal passage was topically 
anaesthetized using xylometazoline nasal drops, 
3 ml of 4% topical xylocaine in both nostrils, 10% 
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