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ABSTRACT

Aim: The purpose of this study was to evaluate thece®f intravenous Clonidine hydrochloride on hegmadnic
changes associated with laryngoscopy and pin heklth application in patients undergoing craniotesni
M ethod: Fifty, adult patients of ASA grade | & Il weredluded in this study and divided in two groups bfeéach.
Group-l patients received 5 ml of normal saline 1B0-minutes before induction while in group-Il injeo
Clonidine hydrochloride 2 mcg/kg was given. We ateed mean blood pressure and heart rate at 1, 3 amdutes
after laryngoscopy and application of pin headdbol We also studied intraoperative events ancdpesative side
effects.Results: Increase in heart rate and blood pressure diaitypgoscopy and pin insertion was attenuated by
Clonidine hydrochloride (P< 0.001). The number efignts developed hypertension were more in comrolp
than Clonidine group and required another drugtabikize the hypertensive response. Two patient€lonidine
group developed bradycardia but treated with dr@gnclusion: We concluded that intravenous Clonidine
hydrochloride given in the dose of 2 mcg/kg was safd appropriate as a premedication drug for ateqontrol
of heart rate and blood pressure thus, maintaimimgcranial pressure for neurosurgical anesthesia.
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Introduction

Anesthesia  for  craniotomy presents special increase in ICP may lead to displacement of brain
considerations .The brain is enclose in a rigidlskud tissue and cerebellar tonsillar herniation. As 6@
the majority of craniotomies are perform for the depends on MAP, we anesthesiologists’ play a very
treatment of space occupying lesions. At the sameimportant role in maintaining the ICP throughoue th
time, the brain is a vascular organ presentingmtiae =~ surgery by controlling the MAP. The skull pin head
for massive perioperative hemorrhage. Tolerandbef holder used to secure the head produces an intense
brain to interruption of substrate delivery is mmiail. nociceptive stimulus when applied and results imupb
Maintenance of adequate blood flow to the brainfis increases in blood pressure and intracranial preSsu
fundamental importance in neuroanesthesia. In theAnesthetic and physiologic factors controlled bg th
Presence of a space-occupying lesion, the brain haanesthesiologist have profound effects on the brain
limited compensatory ability before intracranial Interactions between anesthesia and surgical o&com
pressure (ICP) increases. During this time everutein  can be expected. Maintenance of stable hemodynamic
during anesthesia for intracranial surgery is ets3eto
*Correspondence optimize cerebral perfusion and to prevent acute
D.SMakwama, Associate Professor, Department of increases in ICP. Many different approaches haea be
Anaesthesia, Gujarat Cancer and Research Institute, used with varying success to prevent the acute
Civil Campus, Ahmedabad, India increases in blood pressure often seen in assatiati
E Mail: daminisanjay@yahoo.com with the stimulation of intubation and pin headdwl
applicatiorn2].
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The centrally actingo2-agonist Clonidine decreases reversed with injection glycopyrrolate 0.4mg and
hemodynamic responses to painful stimuli during injection neostigmine bromide 0.05mg/kg. To assure
anesthesia, anesthetic requirements and the stressomparability between the groups, the intubatiors wa
response to surgery. Injection Clonidine is weitexli graded by the authors as

as a premedication for neurosurgery. The presadiyst 1 = easy and quick 2 = requiring manipulation or
was designed to assess the effects of intravenousdditional instrumentation 3 = difficult, requiring
Clonidine hydrochloride on hemodynamic changes repeated or prolonged attempts

during laryngoscopy and pin head-holder application Hemodynamic interventions were done according to
that affect intracranial pressure during craniotohvie the following protocol

also studied safety and efficacy of the drug. Hypotension, defined as SBP >20% below the
preoperative reading, was treated by using bolus of
Method lactated Ringer’s solution intravenously or 3mg

injection mephentermine if more profound or
This study was conducted after the permission ofprolonged hypotension. Hypertension, defined as SBP
ethical committee and after taking informed cons#nt >30% above baseline, was treated by using injection
50 patients of age group of 18-70 year, weighing 40 propofol 0.5mg/kg. Bradycardia, defined as HR < 60
108 kg and ASA grade | and Il who were posted for bpm was treated with injection glycopyrrolate or
craniotomy. Patients allergic to protocol drugs, on injection atropine. Hemodynamic variables were
regular antihypertensive drugs, with infratentorial allowed to stabilize after any interventions before
tumor, tumor near brainstem, intracranial pathology intubation or pin head-holder application. Systolic
causing alteration in conscious state and pattekiag blood pressure (SBP), mean blood pressure (MAP),
nimodipine therapy were excluded from the study. Al heart rate (HR), SpO2 and EtCO2 were measured
the patients were subjected for physical and syistem before induction followed by 1 minute, 3 minutesl &n
examination preoperatively. Routine investigatide®@ |  minutes each after laryngoscopy and pin head-holder
complete blood count, renal function test, livemdtion application. Intraoperative adverse events like
test, blood glucose, serum electrolytes, andhypotension, hypertension, bradycardia, arrhythmias
electrocardiogram, chest X-ray, HIV and HBsAg were were recorded along with interventions undertal@n t
done. Patients were randomly allocated in two gspup correct them. In the postoperative period for 24rko
of 25 each. Group A patients received injectiommadr  the patients were monitored carefully for signs of
saline 5 ml while in group B injection Clonidine hypoxia, cyanosis, raised ICP, vomiting, pain,
hydrochloride 2mcg/kg was given 10-15 minutes shivering and sedation (sedation was graded as 1=
before induction (A dilution of 15 mcg/ml). All awake and communicative, 2= awake but drowsy, 3=
patients were given their regular medications. No asleep but easily roused and 4= unarousable).
sedative premedication was used. After taking thee  Calculation: - Results for parametric data wereragul
operation theatre, vital sign monitor was attactoeithe as Mean = SD. The resultant data between groups was
patient and baseline heart rate, blood pressure2,Sp analyzed by using unpaired student’s t-tests wiseZea
EtCO, and respiratory rate were measured. Pretest was used to analyze data within groups. Itimoiba
oxygenation was done. All patients were inducechwit and pin head-holder application was analyzed as
injection glycopyrrolate 0.2 mg, injection fentanyl independent events. A p value of <0.05 was siganific
citrate 4mcg/kg, injection thiopentone sodium 5ngg/k
intravenously. Oral intubation was done with Result
appropriate size flexometallic cuff tube after otjen
vecuronium bromide 0.1lmg/kg. Patients were The characteristics of patients in two groups were
maintained with 50% oxygen, 50% nitrous oxide, comparable in terms of age, gender, weight, hedet r
sevoflurane and injection vecuronium bromide blood pressure and intubation score (Table-1).
1mcg/kg/minute as an infusion. Muscle relaxatiors wa

Table 1. Patients characteristics

Group-A Group-B P value
Age(years) 44.4 +/- 14.06 46.48 +/- 16.36 0.58
Weight(kg) 62.6 +/-11.4 60.6 +/-11.4 0.45
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Sex(M/F) 18/7 20/5 1
Heart rate(bpm) 78.84 +/- 6.7 78.12 +/- 6.31
SBP(mm of Hg) 125.44 +/- 8.6 126.88 +/- 8.5 0.55
I ntubation scor e(1-3) 1 1 1
Table 2: Heart rate changes
Heart rateper min. Group- A Group- B P value
Baseline 78.84 +/- 6.71 78 +/- 6.31 0.65
L aryngoscopy 1 minute 82.78 +/- 7.05 82.81 +/- 6.69 0.98
3 minute 96 +/- 8.19 85.93 +/- 6.95 <0.001
5 minute 109 +/- 9.20 87 +I-7.07 <0.001
Pin head holder 1 minute 89.88 +/- 7.65 84 +/- 6.76 <0.001
3 minute 98 +/- 8.32 87 +/-7.01 <0.001
5 minute 102 +/- 8.73 88 +/- 7.13 <0.001

This table shows heart rate changescdmtrol group heart rate increased both during laryngoscopy and pin head-

holder application while in clonidine group it remains unchanged and statistically significant.

Table 3: Mean arterial pressure changes

M ean arterial  Group- A Group- B P value
pressure  changes
mm of Hg
Baseline 95 +/- 6 93.55 +/- 5.69 0.38
L aryngoscopy 1 minute 102 +/- 6.42 98.15 +/- 5.98 <0.001
3 minute 112 +/- 7.08 101.03 +/- 6.26 <0.001
5 minute 125 +/- 7.56 110 +/-6.71 <0.001
Pin head holder 1 minute 103 +/- 6.48 98.22 +/- 5.97 0.052
3 minute 109 +/- 6.9 104.45 +/- 6.55 <0.001
5 minute 120 +/- 7.56 109 +/- 6.66 <0.001

In this table mean arterial pressure increasedovimrol group than clonidine group (p < 0.005). MARreased
maximum at 5 minutes from 95 +/- 6 to 125 +/- 7&tr laryngoscopy and 120 +/- 7.56 after pin hbeliler
application in control group, while in clonidineagip it increased from 93.55 +/- 5.69 to 110 +/-16and 109 +/-

6.66 each.

Table 4:No. of patientsrequiring intervention and amount of drugs use
Drugs Group- A No. of pts. Group- B No.of pts. P value
Fluid bolus(ml) 100 +/- 39.51 2(8%) 121 +/- 57.64 8(32%) 0.580
Propofol (mg) 90 +/- 23.12 25(100%) 49 +/- 24.38 6(24%) <0.001
Glycopyrrolate(mg) 0 0 0 +/-0.04 2(8%) 1

of propofol given also differed in both groups that
laryngoscopy and pin head-holder application inugro show that the patients pre-treated with Clonidiig d

A was significant.Propofol was given to all patein not develop as much hypertension as the patients in
group A whereas in group B, only 6 patients were control group. In comparing for hypotension, a &arg
given which was statistically significant. The ambu  proportion of patients developed hypotension inugro

The number of patients developing hypertensionnduri
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B. Fluid bolus was given to 8% patients in groug®A  both the groups. However, in the placebo group the
compared to 32% in group B. No patients requiredaverage MAP rise was higher during both
injection mephentermine for hypotension. When laryngoscopy and pin head-holder application than
bradycardia was compared, it was seen in only 2clonidine group. Selina &t al[4] noted the MAP of the
patients in the Clonidine group and the maximum experimental group decreased steadily throughaoat th
decrease in HR was up to 55bpm and treated with inj perioperative period, while in control group platea
glycopyrrolate. In group A, no patient developed reached up to 107 mm of Hg. at the time of burehol
bradycardia. As we also recorded ECG changes andnd then gradually declined. It was proved thatlystu
observed that only 1 patient in group A, developedgroup was better. According to W. Scott Jellethal
arrhythmia in the form of occasional atrial prematu fluctuation of MAP was minima]l]. Dorotheeet al
complexes that subsided spontaneously in a 2-3noted that patients treated with Clonidine had lowe
minutes. In postoperative care unit we saw thaermfn  values of MAP than patients with placebo[5].Oral
the patient developed hypoxia or cyanosis due toClonidine premedication in craniotomy a study
respiratory depression. Nausea and vomiting due toconducted by Trailet al noted that in Clonidine group
raised ICP or side effect of various anesthetiogdru lower SBP on arrival in the operative room,
were not seen. We observed that only 1 patient inpreinduction and post intubation than control
group A and 2 patients in group B had developedgroup[6].0n comparison between the two groupset th
bradycardia which was treated with injection various intervals we found that except from one
glycopyrrolate. In group A 15patients and 12pasént  reading (1min after laryngoscopy) all the time #er
group B (p=0.39) had a sedation score of 1, 1(eptti was a significant difference in HR between the two
in group A and 12 patients in group B had a sedatio groups. Maximum increase in average HR was seen
score of 2 while only 1 patient had a score of 3 in 5min after laryngoscopy, when the mean HR increased
group B. As all the p values were more than 095 i by 46.84% + 8.8% in group A and 26.16% + 6.67% in

statically insignificant. group B. The difference in HR between the two gsoup
was 22 + 2.19 that was highly significant (p<0.001)
Discussion Selina Fet al[4] in their study observed that just after

intubation the rise in HR between the two groups wa
not statistically significant but once incision wasde

Control of hemodynamic parameters during . ; - . .
neurosurgical procedures is of great concern to themcreased in HR was very significant until 60miteaf

neuroanesthesiologist whose goals include ensuringﬁqura opening. The pulse rate of Clonidine grouis wa

optimal cerebral perfusion pressure. Clonidine appe inf;:ct)a?rz(:ivewng;ir:) d ng:? dalcarr?j?g?,va;h;%l:iggg%f%;he
to possess many properties that make it an appgealin P P : y

; : tients in the high-dose group, 10% in the lowedos
adjunct to the Intraoperative management of pa . 2
neurosurgical patient$l]. The present study was group,oand n 5% in the placebo group [.8]' In _dy
randomized controlled demonstrated that only 8% patient’'s developed bradycardia. Scottiskell

hemodynamic changes associated with Iaryngoscop)}g thzt'.rei?;dy ﬁgoxséethag dbzgggn;ngeagorﬁltgg?ﬁg of
and pin insertion in patients undergoing craniotomyI patl w v 'dine. inati

can be ameliorated more efficiently when Clonidine oirtzls(;)llc::::?égetr?emtj)lggzcaiggsziglgrzgjigfr? rat Hﬁ;ﬁ
was used as intravenous premedication. Mean age o? P o

both groups were close to each group. Baselinehkeig 1]. Dorothee [5] noted that patients treated with

pulse and mean pressure were also showed glonidine had lower values of heart rate from the
significant similarity between each group. preinduction to the early postanesthesia recovery

Intravenous route was chosen to provide exact drudOerIOdS than patients who had received placeboy The

dosing and the gap between administration of dndy a studied endocrine effect and noted that plasmasobrt
induction of patients. A gap of 10-15 minutes was and aldosterone concentration was also decreased.

chosen because onset of action of intravenousDevendra Gupta[7] studied oral atenolol and Claredi

Clonidine is 2-28 minutes. An average of 15 minutes premedicaf[ion on cardiovascular response to nasal
was taken. Costellet al [2] used oral Clonidine while speculam lmserpon ?nd s_tated t?atl heart rate zg\le[é
Farve et al[ 3] administered Clonidine 3 mcg/kg 10 on speculam Insertion In control group, while: no
minutes before surgery. The dose, route of changes in atenolol and clon!dme group. They also
administration and time interval was similar to our noted that 10 out of 22 patients in control group

study. In our study the MAP showed an increasenduri developed hypertension as compared to only 2 ih eac

: ) .. . clonidine and atenolol groups.Fentanyl requirement
both laryngoscopy and pin head-holder application i control group was 136.9+77.6mcg/kg/hr as compared
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to clonidine group 73.8+36.6mcg/kg/hr and atenolol References

group 70.8+28.7mcg/kg/hr. that is statistically
significant. Propofol requirement was also greater
the control group 143.08+53.29mcg/kg/hr whereas in
clonidine group it was 119.23+20.80mcg/kg/hr and
118.42+22.67mcg/kg/hr in atenolol group. Bradycardi
was seen in 2 patients in atenolol group without
hypotension that responded to atropine. This dstas
that the adverse events in our study were likershei
KritonFilos et al[8] studied 2 doses of clonidine 2-
2.5mcg/kg and 4-4.5mcg/kg with a placebo. In the-lo
dose group the maximum decrease of MAP ranged
between 18-19%, whereas in the high dose ranged
between 25-34%. In the high dose group 30% of patie
but none in the low-dose group or in the placebaugr
were treated for hypotension. 65% patients expeeiérman
increase in MAP >115 mm Hg throughout the study
period, whereas no patient in the clonidine tregexdips
exhibited a MAP increase.

Hence, our study showed that those patients net pr
medicated with Clonidine required another drug to
stabilize the hypertensive response during laryogog
and pin head-holder application. Saline requirenvess
greater in the Clonidine group but it was not very
significant though it was seen that the extent of
hypotension was not very substantial as the SBRemev
decreased below 85mm Hg.

Samantaray Aet al[9] observed the average pain score
was less in the clonidine. As our study gave an
insignificant p value (p>0.05), it was postulatdthtt it
could be because their dose was higher (3mcg/kg) as
compared to ours (2mcg/kg). Their results on bratdia
were similar to our study. The average sedatiorresco
revealed p= 0.74 and respiratory depression ga®e/f3=
This result is also parallels to our study as mesalfor the
sedation score was always more than 0.05.

As a result of this study we believed that intrauen
Clonidine given in the dose of 2mcg/kg 10min before
induction is appropriate and safe as a premeditatiog.

Conclusion

We concluded that preoperative intravenous cloeidin
hydrochloride in a dose of 2mcg/kg 10-15 minutefoilee
induction was very effective in controlling fluctiens in
heart rate and blood pressure during laryngoscaopypéin
head-holder application in craniotomy patients.also
produces stable hemodynamic throughout the surgery.
Clonidine hydrochloride was safe in terms of
hemodynamic parameters like overt bradycardia and
hypotension in the given dose.

Sour ce of Support: Nil
Conflict of Interest: None

1

W. Scott Jellish, M. Angele Theard, Mary Ann
Chang, John P. Leonetti, C. Michale Crowder and
Rene Tempelhoff. The effects of clonidine
premedication and scalp infiltration of lidocaine o
hemodynamic response to laryngoscopy and skull
head-holder insertion during skull base procedures.
Skull base:An Interdisciplinary Approch.2001;11(
3):169-76.

Tim G. Costello and John R. Cormack. Clonidine
premedication decreases hemodynamic responses
to pin head-holder application during craniotomy.
Anesthesia Analgesia 1998; 86: 1001-4.

Favre JB, Gardaz JP, Ravussin P. Effect of
clonidine on ICP and on the hemodynamic
responses to nociceptive stimuli in patients with
brain tumors. J. NeurosurgAnesthesiol 1995;
7(3):159-67.

Farhana Selina, A K M Akhtaruzzaman and K A
Talha. Effects of oral clonidine on stability of
mean blood pressure in craniotomy. J. Med. Sci.
Res. 2007; 09(1):8-14.

Dorothee M. Gaumann, EdomerTassonyi, Robert
W. Rivest, Marc Fathi and Alain F. Reverdin.
Cardiovascular and endocrine effects of clonidine
premedication in neurosurgical patients. Can J
Anaesth 1991, 38, 7:837-43

Traill, Roger, Gilies and robert. Clonidine
premedication for craniotomy: Effects on blood
pressure and thiopentone dosage. Journal of
Neurosurgical Anesthesiol 1993; 5:171-7.

Gupta D, Srivastava S, Dubey RK, Prakash PS,
Singh PK, Singh U. Comparative evaluation of

atenolol and clonidine premedication on
cardiovascular response to nasal speculum
insertion during trans-sphenoid surgery for

resection of pituitary adenoma: A prospective,
randomised, double-blind, controlled study. Indian
J Anaesth 2011; 55:135-40.

Kriton S Filos, Ourania Patroni, Leonidas C.
Goudas, Orestes Bosas, Anastasios Kassaras and
Sotirios Gartaganis. A dose-response study of
orally administered clonidine as premedication in
the elderly: evaluating hemodynamic safety.
Anesth Analg .1993; issue 6, 77:1185-92.
Samantaray A, Rao MH, Chandra A.The effect on
post-operative pain of intravenous clonidine given
before induction of anaesthesia. Indian J Anaesth
2012; 56:359-64.

Makwama et al
www.apjhs.com

ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2015; 2(3):57-61

61



