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Abstract

Background: Shivering is a frequent phenomenon in postoperative period. Post spinal shivering causes a major distress for pa-
tients and may induce some complications. Investigations to control shivering could not mange it completely.
Objectives: The aim of this randomized single-blind study was to investigate how much the high dose (50 µg) of intrathecally
administered fentanyl would influence the incidence and severity of shivering in patients undergoing abdominal hysterectomy.
Methods: In this prospective clinical trial, seventy healthy patients scheduled for abdominal hysterectomy under spinal anesthesia
using 75 mg of hyperbaric 5% lidocaine were randomly allocated to receive an additional 50 µg (1 mL) of fentanyl intrathecally
(group F) or normal saline 1 mL (groups).Then the level of shivering was measured with crossly and mahajon scale and analyzed
with chi-square test using SPSS version 17 software.
Results: The incidence of shivering up to two hours after spinal anesthesia was 13 from 35 patients (37.2 %) in group F, and 27 from 35
patients (77.2%) in group S. The difference was statistically significant (P < 0.01). The shivering score was significantly lower in group
F. There was no difference in the incidence of pharmacologic side effects.
Conclusions: Addition of 50µg fentanyl to 75 mg of hyperbaric 5% lidocaine intrathecally can reduce the incidence and severity of
shivering in patients who receive abdominal hysterectomy without increasing other side effects.
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1. Introduction

Thermoregulation in warm-blooded species (ho-
moeothermic) is a process that allows the body to
maintain its normal temperature. This condition in
homoeothermic species, having an even internal tem-
perature, is called homeostasis. All thermoregulation
mechanisms are designed to return the body to home-
ostasis. A normal and safe temperature has a very narrow
window – between 37°C and 37.8°C [1]. Within a few degrees
of this narrow range, body may experience signs that
show the body temperature is changing. Researches show
that hypothermia is common during deep sedation or
general anesthesia and is frequently affiliated with patient
discomfort and shivering [2]. Hypothermia during anes-
thesia is a common per operative thermal disturbance
and patients lose heat primarily from the skin to the
environment through several processes.

When patient’s brain receives a temperature warning
from their body, it sends signals to various organs and body

systems, which try to slow or increase heat production and
the result will be coetaneous vasodilatation, vasoconstric-
tion, sweating and shivering. With The drop in core tem-
perature, patients may become hypothermic enough to
commence shivering. The concomitant use of sedation not
only compounds the depression of thermoregulation but
obtunds the patient’s subjective sensations. Shivering is
the body’s defense when behavioral compensation, maxi-
mal arteriovenous shunt and vasoconstriction fail to main-
tain the core temperature [3]. Shivering which is oscilla-
tory muscular activity that rise up the metabolic heat pro-
duction, happens as a main complication of hypothermia
between 40% to 60% of volatile Inhalational anesthetics.
Shivering happens about 30% in patients with a core tem-
perature of 35.5°C and about 90% with body temperature
of 34.5°C. These consequences are directly related to the du-
ration of operation and also the condensation of volatile
anesthetic [1, 4, 5]. Although it occurs frequently, it remains
poorly understood.
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Main factors that can cause shivering are young age,
endoprosthetic operation and core hypothermia. Shiver-
ing can double up the oxygen consumption and carbon
dioxide production up to 200% which causes adverse my-
ocardial outcomes in high risks cases and increase the
metabolic heat production up to 60%. Hyperthermia (38
- 39°C), metabolic acidosis, increases intraocular and in-
tracranial pressures, incidental trauma, disrupts medical
devices, and interferes with electrocardiography and pulse
oximetry monitoring are the consequences of shivering [2,
5, 6].

It is vital to all shivering cases to be prevented, thereby
counteract hypothermia. If shivering does occur, it can
be treated by warming up the skin surface since skin tem-
perature contributes to control of thermoregulatory re-
sponses. In most cases from moderate to severe pharmaco-
logic treatments are needed to stop shivering. The drugs,
opioids, that is effective for treating shivering after general
anesthesia include meperidine, alfentanil, fentanyl, and
morphine [3].

Considering some side effect of intravenous drugs for
management of shivering [1], today the main focus is to
prevent shivering by injecting substances that act on opi-
oid receptors to produce morphine-like effects into the
subarachnoid space, interval between the arachnoid mem-
brane and the pia mater. The most common case that this
prevention can be used is C/S (cesarean section) since shiv-
ering causes intensive discomfort for patients [1].

The aim of our study was to review perioperative tem-
perature monitoring and the effects of intrathecally anes-
thetic drugs, 50µg (1 mL) fentanyl, on preventing shivering
in abdominal hysterectomy undergoing by spinal anesthe-
sia.

2. Methods

This prospective randomized clinical trial was per-
formed in Zahedan, Ali Ebn-e Abitaleb from June 2014 to
February 2015. This clinical trial approved by the institu-
tional review board and the ethics committee of Tehran
University of Medical Sciences, Tehran, Iran and, submit-
ted in Iranian registry of clinical trial with the number of
IRCT2015022416162N2.

Inclusion criteria were as follow: all patients who were
candidate for abdominal hysterectomy, age between 35 - 55
years, with American society of anesthesiologist’s classifi-
cation I and II.

Exclusion criteria was as follow: allergy or intolerance
to amid-type local anesthetics, cancer, obesity (body mass
index 30 kg/m2), contraindication to a spinal puncture (co-
agolopathy, infection in the spinal site and patient refuse)

addiction to narcotics, sedatives or any medication likely
to alter thermoregulation.

To have an 80% power to detect 36 percent difference
in the primary outcome (Shivering) between two groups
as significant (at the 2-sided 5% level), 35 subjects in each
group were required.

2.1. Randomization

Informed consent was obtained from all patients and
they randomly allocated into two equal groups (35 patients
in each group). Randomization was done using a random
number sequence with a computer-generated randomiza-
tion scheme with block size of six. Concealment procedure
was maintained with numbered cards in sealed envelopes.
Envelopes were prepared by an epidemiologist who was
not involved in the allocation of patients. As the author
open a numbered envelope, patients were allocated into
one of two treatments.

All patients were monitored by pulse oximetry, non-
invasive blood pressure measuring device and doing con-
tinuous electrocardiography (SAZGAN, model VectRA, Iran)
before starting the procedure of surgery. Venous access
was obtained in upper limb with a 20G catheter. Intra ve-
nous fluids in the form of lactated ringer’s solution were
infused at rate of 15 cc/kg/h. Fluids were not warm (room
temperature). The ambient temperature was maintained
at 22-24°C. Lumbar puncture was performed at L3-L4 with
a 25G Quincke (B.Braun Germany) spinal needle. A combi-
nation of 75 mg of hyperbaric 5% lidocaine with 50 µg (1
mL) fentanyl (group F) or 1 mL normal saline (group S), was
administered intrathecally.

All patients were placed in the supine position. Supple-
mental oxygen was given via a facemask at rate of 5 lit/min
during the operation.

When spinal anesthesia was established with pin prick
test, the surgeon started the operation. All operations were
performed with the same surgeon. After the initiation of
surgery, presence of shivering was observed and recorded
as the primary outcome and , shivering was graded by us-
ing Crossland Mahajon Scale as the secondary outcome as
follow:

0 = no shivering
1 = piloerection or peripheral vasoconstriction but no

visible shivering.
2 = muscular activity in only one muscle group.
3 = muscular activity in more than one muscle group

but not generalized.
4 = shivering all over the body.
The evaluation was done by an investigator blinded

to the patient’s group allocation every 5 minutes during
surgery and at recovery room for two hours. If shivering
occurred, it was recorded and graded and if the grade was
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3 or 4, it was considered sever shivering and rescue treat-
ment in the form of 25 mg of IV meperidine was given.

For treatment of symptomatic or non-symptomatic
hypotension (SBP < 30% from baseline or less than 80
mmHg), bolus of fluid and incremented dose of 5 - 10 mg
ephedrine was used.

If patients reported pain during the surgery, bolus
dose of 50 - 100 µg fentanyl was administered and the pa-
tients were excluded from the study. Tympanic membrane
temperature were recorded every 20 minutes during and
post of anesthesia up to two hours. 4 mg ondansetron
was used intravenously to treat nausea and vomiting. The
flowchart of participants and group division has been
shown in Figure 1.

2.2. Statistical Analysis

The differences between quantitative variables in
groups were analyzed with chi-square test using SPSS
software version 17.

3. Results

Seventy women were recruited to this study: There
were no significant differences in age, BMI, surgical time,
height of sensory black or body temperature between the
two groups prior to anesthesia (Table 1).

Table 1. Demographic Data and Baseline Variablesa

Variables Group F (n = 35) Group S (n = 35) P Value

Age, y 44.9 ± 8.2 41.7 ± 7.7 0.097

BMI 28.83 ± 8.7 29.13 ± 9.1 0.888

Surgery time, min 60 ± 35 62 ± 41 0.826

Highest segment
blocked median,
range

T9 (T8 to T10) T9 (T7 to T10) 0.273

Baseline temperature,
°C

36.2 ± 0.3 36.3 ± 0.3 0.167

aValues are expressed as mean ± SD.

We had totally 30 patients (42.9%) without shivering
and 40 patients (57.1%) with some degree of shivering. In
the latter group, we observed one patient with grade 1, one
patient with grade 2, seven patients with grade 3 and 31 pa-
tients with grade 4 of shivering.

In fentanyl + lidocaine group, 13 patients (37.2%) and
in- lidocaine group alone, 27 patients (77.2%) had shivering.
the difference was statistically significant (P 0.001). (

These results illustrate that there is a significant differ-
ence in the intensity of shivering between the two groups
(P < 0.001) (

Table 2. Incidence of Shiveringa

Variable Groups P Value

Lidocaine Lidocaine + Fentanyl

Have shivering 27 (77/2) 13 (37/2)

Not shivering 8 (22/8) 22 (62/8)

Total 35 (100) 35 (100) < 0.001

aValues are expressed as No. (%).

The incidence of spinal adverse effect was not statis-
tically significant between two groups by fisher test (P <
0.059) (Table 3).

4. Discussion

The most important finding of this study was the 40%
reduction in the incidence of shivering after abdominal
hysterectomy with the administration of intrathecal fen-
tanyl 50 µg (1 mL).

Shivering is a frequent complication in the postopera-
tive period that may occur as an adverse effect of surgery
and anesthesia.

Shivering increases metabolic heat production. In ad-
dition to heat rising, there is marked increase in oxygen
consumptions and carbon dioxide production with poten-
tial risk of complications in patient with cardiovascular or
pulmonary impairment [1].

Today pharmacological agents have been used for the
prevention and treatment of shivering. A wide variety of
agents with the different mechanism of action is available
for use [1, 3, 7], but unfortunately there is no gold-standard
drug for the treatment of postoperative shivering and the
relative efficiency of pharmacological intervention to pre-
vent this phenomenon is not well understood [3].

Intravenous administration of drugs including mag-
nesium sulfate, clonidine, opioids, physostigmine, on-
dansetron and ketanserin has been suggested for treat-
ment of shivering [8-11]. The opioid, fentanyl, is known to
affect the normed physiologic response to hypothermia,
thus it can reduce the occurrence of shivering but, be-
cause of some side effect of intravenous opioids for man-
agement of shivering [1] today, injection of opioids into
the subarachnoid space has been used specially for pre-
vention of shivering after cesarean section. Prevention of
shivering rather than treatment after its onset and, non-
administration of intravenous opioids to a patient due to
possibility of inducing nausea and vomiting were reported
as two advantages of using opioids administered by this
route [1].
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Assessed for eligibility (n = 86)

Randomized (n = 70)

Excluded (n =  16)

� Not meeting inclusion criteria (n = 7)

� Declined to participate (n=9)

Allocation

Follow-Up

Analysis

Allocated to 50 µg Fentanyl + 

Lidocain (n = 35)

Allocated to Lidocain + 1 cc 

normal Saline (n = 35)

Lost to Follow-up (n = 35)

Analysed (n = 35)

Lost to Follow-up (n = 35)

Analysed (n = 35)

Figure 1. Flowchart Showing Participants and Group Disposition

Table 3. Incidence of Spinal Side Effect

Side Effects Group P Value

Lidocaine Lidocaine+ Fentanyl Total

Headache 1 (2/85) 3 (8/55) 4 (5/71)

Nausea 2 (5/70) 2 (5/70) 4 (5/71)

Vomiting 1 (2/85) 2 (5/70) 3 (4/28)

Total 4 (11/40) 7 (19/95) 11 (15/7) 0.059

When opioid is administered in the subarachnoid
space, it can act in non- specific sites of white matter or spe-
cific receptors in the dorsal horn of the spinal cord. There is
also the rostral redistribution to cerebrospinal fluid, a cer-
tain amount of the drug diffuses into the epidural space
and conveyed to the venous system. The clinical effects ob-
served in patients are the result of these three routes of dis-

tribution [2].
Among opioids meperidine seems to be most effec-

tive when administer intravenously, but it is controversial
when we used them intrathecally. There are some studies
about the intrathecal administration of meperidine whit
different doses. Intrathecal meperidine 0.2 mg/kg associ-
ated with hyperbaric lidocaine 0.75% was effective in re-
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Figure 2. Severity of Shivering

ducing the incidence and intensity of shivering after ce-
sarean section [12]. Another study was performed to com-
pare the effect of different doses of intrathecal meperidine
on the incidence and intensity of shivering and other side-
effects after spinal anesthesia for cesarean delivery. They
used 0.2, 0.3 and 0.4 mg/kg of meperidine , and find that
the high dose of intrathecal meperidine is effective in re-
ducing the incidence and intensity of shivering associated
with spinal anesthesia for cesarean delivery but the high
incidence of nausea and vomiting is unpleasant for the
patient and can be a major problem with a high dose of
meperdine [13].

Fentanyl is a highly ionized, lipophilic µ receptor ag-
onist that provide faster onset of action (5 - 10 minutes)
but, with shorter duration of action (4 - 6 hours). When it
is administered intrathecally, the unionized component is
rapidly transferred into the spinal cord and affect afferent
thermal inputs at the spinal cord [14].

Intrathecal 0.2 mg/kg meperidine versus 20 µg in-
trathecal fentanyl for prophylaxis of shivering in lower
limb orthopedic surgeries under spinal anesthesia, show
that total incidence and intensity of shivering was similar
between groups F and M [15].

The present study was designed by intrathecal 50 µg
(1 mL) fentanyl for prophylaxis of post spinal shivering, to
detect the efficiency and complication of this high dose
fentanyl, because there is not enough study about the fen-
tanyl different doses and practically more simple calcula-
tion and injection (as 1 mL fentanyl is equal to 50 µg fen-
tanyl) and for detection if this higher dose is more effective
in reducing the incidence and intensity of shivering asso-
ciated with spinal anesthesia. Also, we test this dose on the
abdominal hysterectomy cases, because of the other stud-
ies were done on cesarean section almost.

Chow et al. study showed the administration of small
dose (12.5 µg) of intrathecal fentanyl had significant in-
fluence on incidence and severity of shivering during
transurethral resection of prostate under spinal anesthe-

sia. (65.8% in control group and 12.2 in the study group)
[16].

Techanivate et al. study showed intrathecal fentanyl 20
µg added to hyperbaric lidocaine plus Morphine can re-
duce the incidence and severity of shivering without in-
creasing other side effects in cesarean section [17]. In an-
other study Techanivate et al. reported that intrathecal 20
µg fentanyl significantly improved the quality of analgesia
and the incidence of shivering in group F was significantly
lower than group S (35%.vs.70%; P 0.023) [18].

Our results are in agreement with the data found in
these studies but we had a 40% reduction in shivering in-
cidence. It seems that usage of 50 µg (1 mL) intrathecal
fentanyl in our study had benefits without additional side
effects. but our results in comparison with Sadegh et al.
study is different, they added 25 µg fentanyl to lidocaine
for cesarean section and they revealed that 25 µg fentanyl
can reduce the incidence and severity of shivering about
65%, that is very higher than our results [14].

These differences may be due to environmental factor,
as like as operation room temperature and racial differ-
ences or surgery type.

4.1. Conclusions

The present study suggests that the addition of 50 µg
(1 mL) fentanyl to 75 mg of hyperbaric 5% lidocaine during
spinal anesthesia for hysterectomy provides a decrease in
the incidence of shivering in the immediate postoperative
period up to two hours, without any adverse effect. How-
ever there are some controversies about the optimal effec-
tive and safe dose of intrathecal fentanyl, thus further stud-
ies are warranted to determine the optimal dose of Fen-
tanyl for clinical use.
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