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ABSTRACT

Background: Shoulder tip pain and discomfort due to peritoneal stretching is the major limiting factor of spinal
anaesthesia in laparoscopic surgeries. Aim of the study was to evaluate the effect of intravenous dexmedetomidine
along with small dose fentanyl in abolishing the shoulder tip pain during gynaecological laparoscopic surgery and to
assess its respiratory and hemodynamic effects.

Methods: 50 ASA grade | and Il, with age 18-50 yrs and weight 45-70 kgs, who were undergoing elective
gynecological laparoscopic surgeries with estimated pneumoperitoneum time of one hour or less, were included in the
study. Injection dexmedetomidine 1 mcg/kg was infused over a period of ten minutes before spinal anaesthesia with
3.5 ml of injection ropivacaine (0.75%) in lateral position. Injection fentanyl 0.5mcg/kg was given intravenously
before intraperitoneal insufflation. Shoulder tip pain, peri-operative heart rate, noninvasive blood pressure, end tidal
carbon dioxide, respiratory rate and sedation level using Ramsay sedation score were assessed at frequent intervals.
Results: 35 patients were comfortable with no complaints, 11 patients had mild and two patients had moderate
shoulder tip pain which was relieved by reducing abdominal pressure or/and an additional dose of fentanyl (25 mcg).
One patient had severe pain and had to be converted to general anaesthesia. Ready sedation score was 2 or 3 for all
the patients except one who was deeply sedated and had to be intubated. The drug combination used reduced the
shoulder tip pain in gynaecological laparoscopic surgeries performed under spinal anaesthesia while maintaining the
stable intra-operative hemodynamics.

Conclusions: This study has provided the preliminary evidence of feasibility of use of dexmedetomidine along with
low dose fentanyl to reduce the discomfort and shoulder tip pain during gyanaecological laparoscopic procedures of
short duration under spinal anaesthesia in selected patients.
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INTRODUCTION

Although general anaesthesia is considered as the gold
standard for laparoscopic surgeries, regional anaesthesia
in the form of subarachnoid block is a safer option in
patients with moderate medical problems related to
respiratory system where general anaesthesia along with

pneumoperitoneum can be hazardous.® However the
major limiting factor for the use of spinal anaesthesia in
laparoscopy is patient discomfort, anxiety and shoulder
tip pain.” The problem of shoulder tip pain is more severe
in gynecological laparoscopies compared to other
laparoscopic  surgeries because of the mandatory
trendelenberg position in the former.
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Several techniques have been used to alleviate this
problem with varying results.”’ Sedation and analgesia in
the form of midazolam, opioids and other agents like
ketamine and propofol have been used.®® In present
experience we have found that the amount of sedation
and analgesia needed for delineating the discomfort and
shoulder pain in gynecological laparoscopic procedures
leads to respiratory depression and hypoventilation.

We conducted this study to observe the feasibility of
using intravenous dexmedetomidine along with small
dose fentanyl to abolish the shoulder tip pain, thus
making the patient more comfortable without causing
excessive sedation and respiratory depression. From a
pilot study conducted on a small number of cases we
found that dexmedetomidine alone is not sufficient to
deal with the pain and discomfort during
pneumoperitoneum. We hypothesized that addition of
small dose of fentanyl will have a synergistic analgesic
action with dexmedetomidine without causing respiratory
depression and excessive sedation.

METHODS

After obtaining the approval of Institutional Ethics
Committee for the feasibility study; 50 patients
undergoing gynecological laparoscopic surgery were
included in the study. Written informed consent for the
procedure and study was obtained from all patients.
Patients with ASA grade | and Il, with age 18-50 years
and weight 45-70 kgs, who were undergoing elective
gynecological laparoscopic surgeries with estimated
pneumoperitoneum time of one hour or less (Table 1)
were included in this study.

Patients with a history of allergy to the study drugs,
pregnant and lactating women and those with a known
contraindication of spinal anaesthesia were excluded
from the study. In the preoperative visit, it was made
clear to the patient that any pain, discomfort or anxiety
will be dealt with administration of systemic drug or if
needed, conversion to general anaesthesia. Similarly, the
surgeons were communicated to ask for general
anaesthesia if they felt any technical difficulty out of the
anaesthetic procedure.

All the patients were given lorazepam 2 mg on the
morning of surgery. Inside the operation room after
attachment of the monitoring lines, patients were
preloaded with 10 ml/kg of crystalloid and were
premedicated with intravenous ondensetron 4 mg and
intravenous glycopyrrolate 0.2 mg.

Injection dexmedetomidine 1 mcg/kg was infused over a
period of ten minutes and patients were then given spinal
anaesthesia with 3.5 ml of injection ropivacaine (0.75%)
in L3-L4 or L4-L5 space in lateral position with a 26
gauge quincke needle using a midline approach. After
turning the patient supine, level of sensory block was
assessed. Before insufflation for pneumoperitoneum,

injection fentanyl 0.5mcg/kg was given intravenously.
Insufflation of gas was done at the rate of 1.5 litres/min
and the maximum abdominal pressure was kept at 12
mmHg. Supplementary oxygen at 4 liters/min was given
with face mask and ET CO, monitor was attached.

Intra-operative heart rate (HR), non-invasive mean blood
pressure (MBP), end tidal carbon dioxide (ETCO,), and
respiratory rate were monitored and noted preoperatively,
during dexmedetomidine infusion, after completion of
infusion i.e. before spinal anaesthesia, after spinal
anaesthesia, during creation of pneumoperitoneum, after
trendelenberg position, thereafter every 10 minutes, after
desufflation and on admission to Post Anaesthesia Care
Unit (PACU).

Hypotension (>20% decrease in systolic blood pressure)
was treated with intravenous fluid boluses and injection
mephentermine 3 mg in incremental doses. Bradycardia
(heart rate <50 bpm) was treated with intravenous
atropine 0.6 mg. Discomfort and shoulder tip pain were
comprehended either by verbal complaint by the patient
or by facial and body expression.

The severity of pain was gauged as nil, mild, moderate
and severe. Supplemental doses of fentanyl 25 ug were
given if the patient required. A conversion to general
anaesthesia was made, if the patient was too
uncomfortable, too sedated or the surgery got prolonged.

Sedation level using Ready sedation score was assessed
at every 15 minutes intraoperatively and every hour in
PACU. Time of complete regression of spinal
anaesthesia, post-operative nausea and vomiting (PONV),
retention of urine or any other side effects were noted in
PACU. A diclofenac sodium suppository 100 mg was
given at the end of the procedure and oral paracetamol 20
mg/kg was given after 6 hours as prophylactic analgesic
when the patients were allowed oral sips of water.

Statistical analysis

Statistical analysis of perioperative hemodynamic
changes was done using paired Student’s t test. A p value
more than 0.05 was considered insignificant.

RESULTS

The dermatome level of analgesia at T3-T5 level was
achieved satisfactorily in all patients. Out of 50 patients,
plan of surgery was changed for one patient after
anaesthesia by the surgical team and an open surgery was
performed instead of laparoscopy. Two patients needed
conversion to general anaesthesia, one for severe pain
and the other for excessive sedation and an anticipated
prolonged surgery (Table 1). The cardiovascular changes
were minimal and anticipated. After dexmedetomidine
infusion there was a decrease in heart rate from the base
line 79.349.51 to 62.1+6.27 which again increased during
insufflation of gas.
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Table 1: Patient characteristics and operative
information (n=49).

Patient characteristics Operative
_information
Age (years) 35.5+12.1
Weight (Kg) 55.47+ 9.7
Height (cm) 155.51+8.7

Surgical Procedures

Diagnostic laparoscopy with dye test 10

Diagnostic laparoscopy and ovarian 9
cyst puncture

Laparoscopic ovarian cysyectomy 11
Adbhesiolysis for chronic PID or 13
endometriosis

Laparoscopic tubal recanalisation 6

Duration of spinal anaesthesia (minutes) 261.5+34.8

Data are represented as MeanzStandard Deviation or number of
subjects.

There was an increase of MBP baseline 88.3£6.50 mmHg

considerably after spinal anesthesia to 71.9+5.8 mmHg
and got improved after CO, insufflation (Table 3, Figure
1). ETCO, and respiratory rate increased after
insufflation of CO, till 15 minutes in a step wise manner
and stabilized thereafter without any further increase till
decompression of the pneumoperitoneum, when it
returned to normal. SpO, showed a slight decrease after
creation of pneumoperitoneum and trendelenberg
position (Table 3).

Table 2: Incidence and severity of shoulder tip
pain in 49 patients.

No pain Mild pain

Moderate Severe

| 35(71.4%) 11 (22.4%) 2(41%) 1(2.0%) |

35 patients were comfortable and did not complain of any
discomfort or shoulder pain. 11 patients had mild, two
patients had moderate shoulder tip pain and abdominal
discomfort (Table 2).

after dexmedetomidine infusion which decreased

Table 3: Perioperative hemodynamic changes.

Variables Baseline  After After spinal After CO2 Intra After 1 hour
Dexem Anaesthesia insufflation operative  desufflation Post
infusion operative

MBP 88.3+9.53 93.7£9.24  71.94+8.50* 73.05+4.31 75.3+5.67 76.84+8.21 81.01+7.33

(mmHg)

Heart rate (bpm) 79.3+9.51 62.146.27* 66.5+7.15*  71.448.05 72.3+6.53  75.31+7.31 74.6+6.77

ETCO, 31.5+1.44 31.840.88 30.88+1.38  38.3+2.21* 36.8+2.11* 33.4%1.70 31.6+1.02

(mmHg)

Respiratory rate 1414129 13.9+1.11  14.01+1.26 21.9+2.51 20.8+2.61 14.6+1.1 13.8£1.21

(per minute)

Oxygen saturation ~ 98.1+1.20 98.01+1.31 97.9+1.16 97.1+1.13 97.3+0.9 97.8+1.24 98.05+1.29

SpO2 (%)

Data is expressed as Meanzstandard deviation. MBP= Mean Blood Pressure, ETCO, = End tidal carbon dioxide (n= 47%). *Significantly
(p<0.05) different from baseline. #Excluding two patients who needed conversion to general anaesthesia.

100 e MBP A supplemental dose of fentanyl or s]i_ght decreasg in
9% abdominal pressure or both were sufficient to alleviate
80 == Heart rate the problem in all the 13 patients. One patient had severe
70 discomfort which was not relieved by any of the above
60 methods and had to be converted to general anaesthesia.
50
40 4 . . . . . . . Ready sedation score was 2 or 3 for all the patients

& & F S &QQ & K except one who was deeply sedated and was ultimately
& & Y,é g&‘z’ S SR intubated and given general anaesthesia as surgery was
@*“& ﬁ,'&% ,\0* anticipated to be prolonged. Postoperatively, none of the

© &00 yi& patients had PONV, analgesia in addition to the routine
yg@ prophylactic one was demanded by only two patients at

night who were given a repeat dose of diclofenac
suppository. All the patients resumed oral intake on the
day of surgery. One patient had urinary retention and
needed catheterization.

Figure 1: Variation of mean blood pressure (MBP)
and heart rate perioeratively.
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DISCUSSION

General anaesthesia with muscle relaxation and
controlled ventilation has been the preferred anesthetic
technique for laparoscopic procedures utilizing carbon
dioxide (COy) as insufflating gas for
pneumoperitoneum.’  Spinal anaesthesia is usually
avoided for some side effects including shoulder pain
secondary to diaphragmatic irritation and discomfort
besides the suppressive effect on the respiratory
mechanical function along with the mechanical effect of
pneumoperitoneum. Use of sedation and analgesics to
alleviate the shoulder pain and abdominal discomfort
due to stretching of peritoneum have a suppressive
effect on the compensatory respiratory responses for
increased intra-abdominal pressure and increased CO,
load. Hence general anaesthesia with controlled
ventilation is adopted for even minor and diagnostic
laparoscopic procedures.

Shoulder pain during laparoscopic procedures is actually
a referred pain which occurs due to diaphgramatic
irritation during pneumoperitoneum and arises from C5
dermatome. Therefore it is not possible to alleviate it
with the spinal analgesic effect alone. There is a clear
evidence of decrease in tidal volume and an increase in
the end tidal CO, and arterial CO, after the creation of
pneumoperitoneum under spinal anaesthesia; due to
mechanical effect of pneumoperitoneum and the
absorption of CO, from nperitoneal surface.’® In a
conscious patient undergoing laparoscopy  with
pneumoperitoneum, under spinal anaesthesia, the
preserved inspiratory diaphragmatic activity maintains
ventilation and, the gas exchange within physiological
limits.’>** Therefore, while administering a systemic
drug to alleviate the shoulder pain it has to be kept in
mind that the ventilatory response to hypercapnia is well
preserved.

In the present study, there was significant increase in
ETCO, after insufflation with a compensatory increase
in respiratory rate which reached 21.9+2.51 breaths per
minute. Respiratory depression was unlikely with the
analgesic technique used. Dexmedetomidine, an a2
agonist is frequently used as a short term sedative
analgesic in ICU and in preoperative period as
premedication, as an anaesthetic adjuvant, and
postoperative sedative and analgesic.™

Presynaptic activation of o2 adrenoceptor in locus
ceruleus inhibits the release of norepinephrine and
results in sedative and hypnotic effects. Locus ceruleus
is the site of origin for the descending medullospinal
noradrenergic pathway known to be an important
modulator of nociceptive neurotransmission.
Stimulation of a, adrenoceptors in this area terminates
the propogation of pain signals leading to analgesia. At
the spinal cord, stimulation of o, adrenoceptor at the
substantia gelatinosa of the dorsal horn leads to
inhibition of firing of nociceptive neurons and inhibition

of release of substance P. Also the o, adrenoceptors
located at the nerve endings have a possible role in the
analgesic mechanism of a, agonists by preventing
norepinephrine release. Thus dexmedetomidine has
supraspinal, spinal and peripheral sites of analgesic
action."®

Combinations of medication that offer synergistic effect
allow reduction in required dosage and decrease in dose
related side effects. Badvaik et al have clearly shown the
synergistic analgesic action of dexmedetomidine and
fentanyl in their study.'* They have advocated use of the
combination of dexmedetomidine with fentanyl for
sedation and analgesia during minimal to mildly painful
procedures that require conscious sedation. In the present
study, we exploited this synergistic analgesic effect of the
two drugs to decrease the shoulder tip pain while
maintaining a conscious sedation with a ready sedation
score of 2 or 3 without any respiratory depression.
Dexmedetomidine itself does not cause any respiratory
depression and a small dose of fentanyl used in our study
did not cause any serious respiratory depression.

Regarding hemodynamics, the changes were found to be
within physiological limits. The initial increase in Mean
blood pressure (MBP) is anticipated due to a2 mediated
vasoconstriction. We had given a prophylactic dose of
glycopyrrolate to avoid any bradycardia. Though there
was a decrease in heart rate from base line in all cases,
only one patient had bradycardia which could be reverted
with intravenous atropine. Postoperative pain was
minimal and most of the patients were pain free. This
could be attributed to the analgesic effect of spinal
anaesthesia along with the prophylactic use of diclofenac
suppository and oral paracetamol.

The present study has demonstrated the efficacy of
combination of bolus dose of dexmedetomidine with low
dose fentanyl in alleviating the discomfort and shoulder
pain during gynecological laparoscopies. However, for
analyzing respiratory depression, considering more
variables of the respiratory dynamics such as
measurement of tidal volume and blood gases would have
given a more accurate picture. Another limitation of the
study is that the plasma concentration of fentanyl was not
measured. As per the literature the range of plasma
concentration of fentanyl providing analgesia without
respiratory depression is 0.6-2 ng/ml. Thus, measuring
the plasma concentration of fentanyl would add to the
evidence that the combination does not cause respiratory
depression.

CONCLUSION

This study has provided the preliminary evidence of
feasibility of use of dexmedetomidine along with low
dose fentanyl to reduce the discomfort and shoulder tip
pain during gyanaecological laparoscopic procedures of
short duration under spinal anaesthesia in selected
patients. The drug combination used maintains the intra-
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operative hemodynamic stability with minimal side
effects. Spinal anaesthesia along with the above
mentioned drug combination provides good muscle
relaxation and optimum operative field while maintaining
the hemodynamic stability and facilitates postoperative
analgesia. Further comparative evaluations with other
regional or general anaesthetic techniques involving large
sample size would be appropriate to establish the
significance of this technique in laparoscopic surgeries
performed under spinal anaesthesia.
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