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USE OF ORAL TRAMADOL TO PREVENT POST-ANAESTHETIC SHIVERING IN
PATIENTS UNDERGOING SURGERY UNDER SPINAL ANAESTHESIA
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ABSTRACT

Shivering is a common and distressing problem after spinal anaesthesia which occurs due to
heat loss and core to peripheral redistribution of body heat, resulting in reduction of core body
temperature. Post anaesthetic shivering has deleterious metabolic and cardiovascular effect
which should ideally be prevented by pharmacological methods that are economically and
practically feasible in all settings compared to many physical methods. Therefore, this study was
conducted using a centrally acting analgesic, oral Tramadol hydrochloride prophylactically for the
prevention of perianaesthetic shivering after spinal anaesthesia. This prospective observational
study was carried out in 106 patients of ASA I or II, aged 15 to 70 yrs of age undergoing lower
limb or lower abdominal surgery under spinal anaesthesia. Postanaesthetic shivering was
evaluated during the surgery. Shivering was observed in 11 (10.4%) patients and among them
2 (1.9%) patients had grade 1, 6 (5.7%) patients had grade 2, 2 (1.9%) patients had grade 3 and
1 (0.9%) patients had grade 4 type of shivering. Sedation was observed in 19 (17.9%) patients.
The result of this study concluded that oral tramadol is very safe and superior to various drugs
studied till date and can be used prophylactically as a part of premedication for the prevention
of postanaesthetic shivering in patients undergoing surgery under spinal anaesthesia.
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INTRODUCTION

Spinal anaesthesia was the first major regional
technique introduced into the clinical practice.
On August 1898, August Bier performed a
first surgery under  spinal anaesthesia at
the Royal Surgical Hospital of the University
of Kiel, Germany.! Spinal anesthesia refers
to a technique that provide fast and deep
surgical block through the injection of small
doses of local anesthesia directly into the sub-
arachnoid space.? By interrupting the afferent
transmission of painful stimuli and abolishing
the efferent impulses responsible for skeletal
muscle tone, neuraxial blocks can provide
excellent operating conditions.?

Spinal anaesthesia givesawhole new dimension
and option to the anaesthesiologist providing
alternative to general anesthesia.® It is useful
for procedure of known duration that involves
the lower extremities, perineum, pelvic girdle
and or lower abdomen. It may also be indicated
when patient wish to remain conscious or
when some comorbid condition such as severe
respiratory disease or any airway that may be
difficult to manage increase the risk of using
general anaesthesia.

Neuraxial blockade can reduce pulmonary
and possible cardiac morbidity although the
mortality benefit appears minimal.* Inspite of
all the benefits and advantages of the spinal
anesthesia it is not devoid of any demerits.
It is frequently associated with side effects
including hypotension, bradycardia, decresead
expiration, nausea, vomiting and urinary
retention.> One of the frequent side effect is
shivering, which is unpleasant and thoroughly
discomfortable after surgery and with many
grades, from mild form of having skin eruption
to a severe form with generalized continuous
skeletal muscele contracton with prevalance
up to 50-80%.6

Postanaesthetic shivering is spontaneous
involuntary rhythmic, oscillating tremor
like muscle hyperactivity that increases
metabolic heat production up to 600% after
regional or general anesthesia.” The aetiology
of shivering is not clearly understood yet,
but it is supposed to be usually triggered
by hypothermia or decrease in core body
temperature.® Core temperature is maintained
with in a normal range during exposure to
cool environment because of sympathetically
mediated vasoconstriction. Spinal anaesthesia
produce vasodilation which facilitates core
to peripheral redistribution of heat and cool
periphery is warmed at the expenses of the
core compartment.’ Shivering is a physiological
compensatory response to core hypothermia

due to redistribution of heat as a result of
vasodilation from chemical sympathectomy
of spinal anaesthesia.® While cold induced
thermoregulatory shivering remains the most
common aetiology, pain, disinhibited spinal
reflexes, decresed sympathetic activity and
respiratory alkalosis are the other possible
cause.?

Shivering is associated with important
adverse effect especially to those recovering
from anesthesia. Patients report shivering is
remarkably uncomfortable and some even
find associated cold sensation worse than
surgical pain and also aggravates wound pain
by stretching the incision. Increased muscular
activity during shivering may increase oxygen
demand by as much as 500% and also leads to
increased carbon dioxide production that leads
to hypoxemia, hypercarbia and lactic acidosis
which may be deleterious to the patient with
limited cardio respiratory reserve.®®9 Shivering
also may interfere with the monitoring of the
patient causing artifacts of electrocardiogram,
blood pressure and pulse oxymetry.”1°

Many therapeutic strategies for treating and
prevention of shivering exist. The efficacy of
various pharmacological and physical method
has already been established.’® Warming the
operating room, administration of the warm IV
fluids and active cutaneous warming of patient
are the best physical methods of preventing
post spinal shivering.''? In addition, variety
of pharmacological agent including clonidine,
meperidine, nefopam, ketamine and finally
tramadol has been used for treating as well as
prevention of postanaesthetic shivering.'%'?

Tramadol hydrochloride, a centerally acting
analgesic is effective in treatment of shivering
after spinal anaesthesia.!? Tramadol, a
cyclohexanol derivative, has p agonist activity
as well as acts as an inhibitor of serotonin and
norepinephrine uptake.® In addition it also
encourages hydroxyltriptamine secretion
which act on body temperature regulation
centers.’? Incomparison to intravenous
formulation oral tramadol is cost effective and
associated with the minimal adverse effect.?®
In this study we evaluated the prophylactic
efficacy of the tramadol’s oral formulation
in preventing postanaesthetic shivering in
patients undergoing surgery under spinal
anaesthesia.

MATERIALS AND METHODS

This prospective observational study was
carried out at Department of Anesthesiology,
Nepal Medical College Teaching Hospital from
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June to November 2022 after approval from
Institutional Ethical Committee. An informed
consent was obtained from the patients. 106
patients undergoing lower limb or lower
abdominal surgery belonging to American
Society of Anesthesiologist (ASA) Class I and
Class II under SAB were enrolled for the study.
Patients who were obese (body mass index
>30) or febrile, patient who have any history
suggestive of allergy to tramadol , ischemic
heart disease, cerebrovascular disease, thyroid
dysfunction, severe diabetic / autonomic
neuropathy, infection of urinary tract or
external auditory meatus were excluded from
the study. All patients received oral tramadol
50 mg, 2 hours prior to the surgery. Spinal
anesthesia was given at lumbar vertebrae L3-
L4 or L4-L5 interspace using hyperbaric 0.5%
bupivacaine 2-3 ml.

All surgery were performed in the operation
theater which was maintained under a constant
humidity and an ambient temperature of
around 22+2°C. No means of active rewarming
was used in the tudy unless it was required for
the rescue measures. Pre-warmed intravenous
fluids was wused. Heart rate, noninvasive
blood pressure, SpO,, skin temperature was
recorded every 5 min from the baseline for
1 hr and then after every 15 min for the rest
of the observation period. Shivering and its
severity was recorded by the same attending
anesthesiologist as per grading given by Wrench
et al.®® If perioperative shivering occured it was
treated with reassurance, warming blanket or
meperidine.

Grading status of shivering as per Wrench et al

Grade 0 :No shivering

Grade 1 :One or more of Piloerection: Periph-
eral cyanosis without other cause, but
without visible muscular activity

Grade 2 : Visible muscle activity confined to
one muscle group

Grade 3 : Visible muscle activity in more than
one muscle group

Grade 4 : Gross muscular activity involving
the whole body.

Associated symptoms such as nausea

vomiting, bradycardia (heart rate <50/min)
and hypotension (systolic blood pressure <
20% of baseline) was recorded. Bradycardia
and hypotension was treated with atropine
and mephentermine respectively in titrated
doses. The sedative side-effect of tramadol was
assessed with a four-point sedation score as per
Filos et al.**

1. Awake and alert

2. Drowsy, responsive to verbal stimuli

3. Drowsy, arousable to physical stimuli
4. Unarousable

Statistical analysis was done using SPSS 17.

RESULTS

Total 106 patients were involved in this study.
The mean age of patients involved in the study
was 39.6 + 14.01 yrs. Out of 106 patients 64
were male and 42 were female with M:F ratio
of 60.4/39.6% and 68 patients belonged to
American Society of Anaesthesiologist (ASA)
grade of physical status, ASA T and 38 to ASA II
(Table 1).

In this study, shivering was observed in 11
(10.4%) patients and was absent in 95 (89.6%)
patients (Table 2). Among them, 2 (1.9%)
patients had grade 1, 6(5.7%) patients had grade
2, 2 (1.9%) patients had grade 3 and 1 (0.9%)
patient had grade 4 type of shivering (Table 3).

The mean axillary temperature was similar
during shivering and throughout the study
period in all patients (Table 4).

Table 1: Demographic variables

Characteristics Mean SD
Age(years) 39.6 14.01
M/F 64/42 (60.4/39.6%)
ASA(I/II) 68/38 (64.2/35.8%)

Table 2: Incidence of shivering

Incidence n =106
Yes 11 (10.4%)
No 95 (89.6%)

Table 3: Severity of shivering

Grading of shivering n =106
0 95 (89.6%)
1 2 (1.9%)
2 6 (5.7%)
3 2 (1.9%)
4 1 (0.9%)

Table 4: Temperature pattern of patients

Temperature Mean SD
Base line temperature 97.31°F  0.65
Temperature during 9745 F 0.35
shivering
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Table 5: Severity of sedation

Grading of sedation n =106
1 87 (82.1%)
2 18 (17%)
3 1 (0.9%)
4 0 (0%)

In this study, 18 (17.0%) patients had grade 2 and
1 (0.9%) patient hade grade 3 type of sedation.
Eighty seven (82.1%) patients were fully awake
and alert and no patients experienced grade
4 type of sedation during the study period
(Table 5). No patient in this study had nausea,
vomiting, or pruritis as a side effect of the drug
used.

DISCUSSION

Perioperative shivering is very unpleasant
and annoying for the patients. Prevention or
treatment of perioperative shivering is very
necessary, so various methods and medications
are used but no method or an ideal drug has yet
been identified. Prevention is preferable than
treatment as patients do not experience this
unpleasantstate.Oraltramadoliseasilyavailable
and cheaper. It is readily absorbed following
oral administration. Oral bioavailability is
around 68% after a single dose and increases
to 90% at a steady state. Many studies have
investigated the effectiveness of tramadol in
postanaesthetic shivering and reported it to
be equal or more superior to pethidine with
low risk of respiratory depression, tolerance
and dependence in treatment and prevention
of postanaesthetic shivering.>1® Hence, in this
study, we have used oral tramadol in search for
more safer and effective drug for the prevention
of postanaesthetic shivering.

In our study, oral Tramadol 50 mg was very
effective in providing prophylaxis against
shivering with minimal side effects in patients
undergoing surgery under spinal anaesthesia.
The incidence of shivering was 10.4% and
among them 5.7% of patients had grade 2, 1.9%
had grade 1, 1.9% had grade 3 and only 0.9% 0f
patient had grade 4 type of shivering. Axillary
temperature pattern was similar in all paients
during shivering and throughout during study
period. There was no incidence of nausea,
vomiting or pruritis and 17% of patients had
grade 1 and 0.9% of patient had grade 2 type
of sedative effect. This is similar to studies
conducted by Tewari et al,® which showed that
tramadol reduces the incidence and severity
of perianaesthetic shivering with minimal side

effects in patients undergoing transurethral
resection of prostate under spinal anaesthesia.

In a study conducted by Adinehmehr et al?*
oral tizandine and tramadol were comparable
in respect to their effect in decreasing the
incidence and intensity of shivering when
used prophylactically in patients under
spinal anaesthesia which was similar to our
study. Mittal et al® in 2014 evaluated the
effects of dexmedetomidine and tramadol on
haemodynamics and shivering after spinal
anaesthesia and concluded that tramadol is
as effective as dexmedetomidine in reducing
shivering rate, nausea and vomiting.

Tsai and Chu?* compared the antishivering
potency and side effcts between tramadol,
amitriptyline and pethidine for the treatment
of post epidural shivering in parturients and
found that both tramadol and pethidine have
similar shivering reducing effects whearas
tramadol decreases the incidence of central
depressive effects, hence could be considered
superior to pethidine for the treatment of
shivering.

Atashkhoyietal?®studied the effectof single dose
of tramadol on prevention of post anaesthetic
shivering prior to induction of general
anaesthesia and found that the incidence of
shivering was significantly lower in tramadol
group. Similar reports were published by
Javaherforoush et al** which support the safety
and effectiveness of tramadol in prevention
and treatment of post anaesthetic shivering.
Heidari et al* studied the prophylactic use of
oral tramadol for prevention of post anaesthetic
shivering in general anaesthesia and found that
it reduces the severity of shivering requiring
treatment significantly.

Most of the studies support the use of tramadol
as safer and as effective or superior to
various drugs studied for the prevention of
shivering supported also by our study. Hence
we concluded that oral tramadol can be used
prophylactically as a part of premedication for
the prevention of postanaesthetic shivering
in patients undergoing surgery under spinal
anaesthesia.

Conflict of interest: None
Source of research fund: None

REFERENCES

1. Wulf HF. The Centennial of Spinal Anesthesia.
Anesthesiol 1998; 89: 500-6.

NMC)




NEPAL MEDICAL COLLEGE JOURNAL

2.

10.

11.

12.

13.

Di Cianni S, Rossi M, Casati A, Cocco C, Fanelli G.
Spinal anesthesia: an evergreen technique. Acta
Biomed 2008; 79: 9-17.

Butterworth JF, Mackey DC, Wasnick JD. Morgan
and Mikhail’s Clinical Anesthesiology. 5" ed. New
Delhi: McGraw- Hills education; 2013. Chapter
45, Spinal, Epidural and Caudal Blocks.938-1105.

Gropper MA, Cohen NH, Eriksson LI, Fleisher LA,
Leslei K, Wiener-Kronish JP. Miller’s Anesthesia.
9t ed. Philadelphia: Elsevier; 2020. Chapter 45,
Spinal, Epidural, and Caudal Anesthesia.1413-46.

O’Neill ], Helwig E. Postoperative management
of the physiological effects of spinal anesthesia.
J Perianesth Nurs 2016; 31: 330-9.

Luggya TS, Kabuye RN, Mijumbi C, Tindimwebwa
JB, Kinth A. Prevalence, associated factors
and treatment of post spinal shivering in a
Sub-Saharan tertiary hospital: a prospective
observational study. BMC Anesthesiol 2016; 16:
100.

Abdelrahman RS. Prevention of shivering during
regional anaesthesia: comparison of Midazolam,
Midazolam plus Ketamine, Tramadol, and
Tramadol plus Ketamine. Life Sci J 2012; 9: 132-9.

Lopez MB. Postanaesthetic shivering - from
pathophysiology to prevention. Rom | Anaesth
Intensive Care 2018; 25: 73-81.

Gaballah K, Abdallah S. Effects of oral
premedication with tramadol, pregabalin or
clonidine on shivering after spinal anaesthesia in
patients undergoing hysteroscopic procedures.
Anaesthesiol Intensive Therapy 2020; 52: 187-96.

Tewari A, Dhawan I, Mahendru Vet al. Use of oral
tramadol to prevent perianesthetic shivering in
patients undergoing transurethral resection of
prostate under subarachnoid blockade. Saudi |
Anaesth 2014; 8: 11-6.

Choi K, Park B, Moheet A et al. Systematic
Quality Assessment of Published Antishivering
Protocols. Anesthesia Analgesia 2017; 124: 1539-
46.

Javaherforoosh F, Akhondzadeh R, Aein K et
al. Effects of Tramadol on shivering post spinal
anesthesia in elective cesarean section. Pak |
Med Sci 2009; 25: 12-7.

Wrench IJ, Singh P, Dennis AR, Mahajan RP,
Crossley AW. The minimum effective doses of
pethidine and doxapram in the treatment of
post-anesthetic shivering. Anesthesia 1997; 52:
32-6.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Filos KS, Goudas LC, Patroni O, Polyzou V.
Hemodynamic and analgesic profile after
intrathecal clonidine in humans. A dose-
response study. Anesthesiol 1994; 81: 591-60.

le Roux PJ, Coetzee JF. Tramadol today. Curr
Opin Anaesthesiol 2000; 13: 457-61.

Mathews S, Al Mulla A, Varghese PK, Radim K,
Mumtaz S. Postanaesthetic shivering-a new look
at tramadol. Anaesthesia 2002; 57: 394-8.

Trekova NA, Buniation AA, Zolicheva NI.
Tramadol hydrochloride in the treatment of
postoperative shivering. Anesteziol Reanimatol
2004: 86-9.

Grond S, Sablotzki A.Clinical pharmacology of
tramadol. Clin Pharmacokinet 2004; 43 :879-923.

Kaye K, Theaker N. New South wales therapeutic
assessment group. TRAMADOL: A position
statement of the NSW therapeutic assessment
group Inc. Sydney: NSW TAG; 2001.

Adinehmehr L, Salimi S, Majedi MA, Alizadeh
A, Sane S. Comparision the effects of oral
tizanidine and tramadol on intra and post-
operative shivering in patients underwent
spinal Anaesthesia. Adv Biomed Res 2018; 7: 140.

Mittal G, Gupta K, Katyal S, Kaushal S.
Randomised double-blind comparative study of
dexmedetomidine and tramadol for post-spinal
anaesthesia shivering. Indian J Anaesth 2014; 58:
257-62.

Tsai YC, Chu KS. A comparison of tramadol,
amitriptyline, and meperidine for postepidural
anesthetic shivering in parturients. Anesth
Analg 2001; 93: 1288-92.

Atashkhoyi S, Niazi M, Iranpour A. Effect of
tramadol adiministratian previous to induction
of general anesthesia on prevention of
postoperative shivering. J Zanjan Univ Med Sci
Health Serv 2008; 16: 29-36.

Javaherforoosh F, Akhondzadeh R, Olapour A,
Sammi M. Effects of tramadol on shivering post
spinal anesthesia in elective cesarean section.
Pak J Med Sci 2009; 25: 12-7.

Heidari SM, Rahimi M, Soltani H, Hashemi SJ,
Shabahang S. Premedication with oral tramadol
reduces severity of postoperative shivering after
general anesthesia. Adv Biomed Res 2014; 3: 64.

NMC)



