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 Background: We sought to investigate the effect of morphine and fentanyl on shivering when used adjunctively with bupi-
vacaine during spinal anesthesia in patients undergoing varicose vein surgery on an outpatient basis.

 Material/Methods: The study included a total of 90 patients, aged 25–45 years, ASA I–II, scheduled to undergo endovenous la-
ser ablation under spinal anesthesia for lower extremity venous insufficiency/varicose vein disease. Patients 
were randomly allocated into 3 groups: Group M (morphine group) received 5 mg 0.5% hyperbaric bupivacaine 
+ 0.1 mg morphine, Group F (fentanyl group) received 5 mg 0.5% hyperbaric bupivacaine + 25 µg fentanyl, and 
Group C (control group) received 5 mg 0.5% hyperbaric bupivacaine + physiologic saline. The level of sensory 
blockade was assessed with pin-prick test and the level of motor blockade was assessed with Bromage scale 
at 5-min intervals. Shivering grade and time to first postoperative analgesic requirement was recorded.

 Results: Level and time of sensory block showed a slight but insignificant increase in the Morphine Group and Fentanyl 
Group. Time of postoperative analgesic requirement was significantly longer in patients who received mor-
phine (p<0.05). Shivering was significantly less common in patients who received morphine and fentanyl than 
in patients who are in the Control Group (p<0.02).

 Conclusions: Morphine or fentanyl may be used as adjunctives to spinal anesthesia to prevent shivering in patients under-
going venous surgery.
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Background

Human core temperature ranges between 36.5ºC and 37.5ºC. 
Body temperature is regulated by the anterior hypothalamus 
when the peripheral temperature reaches a certain threshold. 
This regulation is mainly achieved by reflex activity when the 
temperature exceeds or falls below a certain level [1].

It is well known that both general and regional anesthesia af-
fects the homeostatic system. In addition, regional anesthe-
sia-related perioperative hypothermia may occur above the 
level of the anesthetized dermatome. Body temperature falls 
by 0.5ºC with regional anesthesia, leading to vasoconstriction 
and resultant shivering above the level of the blockade [2]. 
Shivering occurs in 40–60% of all regional anesthetizations [3]. 
Perioperative shivering is known to be associated with an in-
crease in metabolic activity and also with a 2-fold increase in 
oxygen consumption. It is reported to cause arterial hypoxia 
and thus is associated with an increased risk for myocardial 
ischemia. Shivering triggers a variety of mechanisms, includ-
ing increased cardiac output, elevated peripheral resistance, 
and increased CO2 and lactic acid production. It also increases 
intracranial pressure and intraocular pressure [4]. Thus, shiv-
ering during spinal anesthesia should be quickly recognized 
and appropriately treated to make anesthesia safer.

Drugs used adjunctively with bupivacaine during spinal anes-
thesia enhance the effectiveness of anesthesia by prolonging 
the action of the regional anesthetics. These drugs are also 
useful because they may lower the dose needed to achieve ad-
equate anesthesia and thus may reduce the risk of adverse ef-
fects. Moreover, these drugs help reduce analgesic consumption 
by prolonging the time until the first analgesic administration.

This study sought to determine the effects of morphine and 
fentanyl on shivering and patient comfort when used adjunc-
tively with bupivacaine during spinal anesthesia in patients 
undergoing varicose vein surgery on an outpatient basis.

Material and Methods

A placebo-controlled, randomized, double-blinded (patients and 
the data collector were blinded to the group allocation) clini-
cal study was conducted in a tertiary care university hospital. 
After receiving approval from the Institutional Review Board 
(19.02.2014/11-1040), a total of 90 patients, ages 25–45 years, 
ASA (American Society of Anesthesiologists) I–II were includ-
ed into the study. Randomization was achieved using comput-
er-based software. Patients were excluded if they had certain 
contraindications for spinal anesthesia. We also excluded pa-
tients with a previous history of allergic reaction to opioid drugs, 
surgery of the vertebra, neuromuscular or neuropsychiatric 

diseases, or who failed spinal anesthesia despite 2 consecu-
tive attempts, patients who refused, patients who had sepsis 
at the site of injection, and those with hypovolemia, coagu-
lopathy, or increased intracranial pressure. All patients were 
informed about the study protocol and signed the procedure-
oriented informed consent forms. Premedication was not given.

Patients were randomly allocated into 3 groups: Group M 
(morphine group) received 5 mg 0.5% hyperbaric bupivacaine 
(Butesin 0.5%, Vem Pharma, Ankara, Turkey) + 0.1 mg morphine 
(Morfin HCL, Osel Pharma, Istanbul, Turkey); Group F (fentan-
yl group) received 5 mg 0.5% hyperbaric bupivacaine + 25 µg 
fentanyl (Fentanyl, Mercury Pharma, London, UK); and Group 
C (control group) received 5 mg 0.5% hyperbaric bupivacaine 
+ physiologic saline.

In all patients, a 20-G peripheral venous line was introduced and 
0.01 mg/kg of intravenous midazolam (Zolamid, Defarma, Istanbul, 
Turkey) was given. Standard monitoring included non-invasive 
blood pressure, electrocardiogram, and pulse oximetry. Nasal ox-
ygen was given at a rate of 2 L/min. Spinal anesthetic was inject-
ed with a 25-G Quinke needle entering through the L3–4 or L4–
L5 midline intervertebral space. The operating room temperature 
was maintained at 23–25°C with approximately 60% humidity.

Study data included the effect of morphine and fentanyl on 
shivering scoring (Table 1), peak sensory block level (pinprick 
test), peak time to motor blockade, time to 2-segment regres-
sion, maximal motor blockade (Bromage scale), time to com-
plete regression of motor blockade, nausea, vomiting, sedation 
(Ramsey sedation scale), intraoperative need for analgesics, 
respiratory depression, time to postoperative need for anal-
gesics, and patient/surgeon satisfaction.

The Bromage scale [5] has 4 grades:
Grade I – free movement of legs and feet;
Grade II – just able to flex knees with free movement of feet;
Grade III – unable to flex knees, but free movement of feet;
Grade IV – unable to move legs or feet.

Patients were kept in the recovery room until motor and sen-
sory blockade had completely regressed. An independent ob-
server, blinded to the group allocation, recorded the frequen-
cy of visible shivering during surgery and then in the recovery 
room. Shivering was graded on a scale described by Crossley 
and Mahajan [6]: 
0 No shivering;
1  Piloerection or peripheral vasoconstriction, but no visible 

shivering;
2 Muscular activity in only 1 muscle group;
3  Muscular activity in more than 1 muscle group, but not gen-

eralized shivering;
4 Shivering involving the whole body.
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Statistical analysis

All statistical analyses were performed using the IBM Statistical 
Package for Social Sciences (SPSS) software. Continuous param-
eters are expressed as mean ± standard deviation. Normally dis-
tributed variables were compared using the independent samples 
t test and non-normally distributed variables were tested using 
Mann-Whitney test and Kruskal-Wallis test. A p value of less than 
0.05 was considered to be statistically significant. To test whether 
there was a significant difference between the average of more 
than 2 groups, ANOVA (analysis of variance) was performed.

Results

Baseline characteristics of patients were given in Table 1. There 
were no significant differences among groups in regard to age, 
height, or weight. Groups were also similar in regard to the 
frequencies of nausea, vomiting, and intraoperative analge-
sic requirement (p>0.05) (Table 1).

Groups were similar in regard to level of sensorial and motor 
blockade, whereas time to first analgesic requirement was sig-
nificantly higher in Group C (p<0.05) (Table 1). Level of shiver-
ing was significantly higher in Group C, but no significant dif-
ference was found between Groups M and F (p<0.01) (Table 2).

No significant difference was found among groups in regard 
to surgeon and patient satisfaction (p>0.05) (Table 1).

Discussion

Shivering under spinal anesthesia has been explained by sev-
eral mechanisms, including internal redistribution of the core 
temperature, loss of thermoregulatory vasoconstriction below 
the level of the blockade, and decrease of vasoconstriction [7]. 
In this study we observed that core body temperature did not 
differ among groups.

Large parenteral doses of morphine, fentanyl, and pethidine 
can cause hypothermia in animals and may also occur with 
small doses of intracerebral morphine. Furthermore, low en-
vironmental temperatures may accentuate the hypothermic 
effect of these drugs [8,9]. Hong et al. [10] performed a pro-
spective, randomized, double-blinded study to compare the ef-
fects of morphine and pethidine on shivering. They found that 
shivering was less frequent in patients receiving morphine and 
pethidine in addition to local anesthetic as compared to those 
only receiving local anesthetic. Moreover, shivering was less 
common in the pethidine group than in the morphine group. In 
our study, groups receiving morphine and fentanyl were sim-
ilar in regard to the occurrence of shivering, whereas shiver-
ing was less common in these groups than in the group that 
received only normal saline. In the study of Hong et al., all of 
the patients were in cool environmental conditions (23–25°C) 
and they received small doses of morphine and pethidine. 
Patients receiving small doses of intrathecal morphine and peth-
idine did not have significant core body temperature chang-
es. However, these results do not provide direct evidence for 

Group I Group II Group III
P value

n=30 n=30 n=30

Age (years)  42.05±13.028  46.60±11.997  46.30± 12.541 0.183

Weight (kg)  77.45±16.713  79.05±11.105  76.75±11.589 0.191

Height (cm)  169.20±8.408  169.55±8.976  170.75±8.996 0.284

Time of operation (min)  50.15±12.394  45.90±11.411  45.45±9.208 0.134

Level of peak sensory block (T+)  10.80±1.152  8.50±3.873  9.15±3.746 0.212

Level of peak motor block (min)  5.250±1.7053  6.65±3.167  5.075±1.4444 0.107

2 segment regression time (hours)  2.375±0.6664  2.200±0.6366  2.275±0.5495 0.204

Maximum motor block time  2.15±.745  2.15±0.813  2.45±0.605 0.121

Time for complete regression of motor b blockade  5.725±0.9101  5.350±0.6091  5.400±0.6609 0.101

Surgeon’s satisfaction (Perfect/Good/Moderate) 9/11/0 8/11/1 7/12/1 0.151

Patient’s satisfaction (Perfect/Good/Moderate) 9/8/3 6/6/8 6/11/3 0.111

Nausea (Yes/No) 2/20 7/13 4/16 0.124

Vomiting (Yes/No) 0/20 2/18 0/20 0.191

Pain, intraoperative analgesic requirement (Yes/No) 0/20 4/16 3/17 0.213

Time to first postoperative analgesic requirement  15.27±3.4000  5.025±1.1059  3.525±0.8025 0.002

Table 1. Baseline characteristics and analgesia assessment data of the patients.
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reduced incidence and intensity of shivering by use of these 
drugs during spinal anesthesia.

Lower doses of narcotics produce hyperthermia. Their hypo-
thermic effects are lost at higher doses in thermoneutral or 
warm environments, but hyperthermia may occur in some 
species [11].

Chow et al. [12] reported that adding 12.5 micrograms of fen-
tanyl significantly decreased shivering in patients undergo-
ing transurethral prostate resection under spinal anesthesia. 
However, Chu et al. [13] reported that 7.5 micrograms of fen-
tanyl added to bupivacaine had no analgesic effect and did 
not decrease shivering, whereas 12.5 micrograms or 15 mi-
crograms of fentanyl provided adequate analgesia and also 
decreased shivering.

Sadegh et al. [14] compared effects of 12.5 mg of fentanyl (25 
microgram) with normal saline in patients receiving spinal anes-
thesia with bupivacaine. They found that patients in the fentan-
yl group had significantly less nausea, vomiting, and shivering.

Techanivate et al. [15] reported that use of 20 micrograms of 
fentanyl added to bupivacaine was not associated with any 
significant increase in hypotension, nausea, or vomiting, but 
produced less shivering compared to normal saline. These 
findings are in line with ours; we found that patients receiv-
ing 25 microgram fentanyl had less shivering than those re-
ceiving normal saline.

There have been several studies demonstrating that opioid 
drugs used in spinal anesthesia accelerate the onset of spi-
nal analgesia, enhance drug delivery, and increase the depth 
of blockade; however, they produce some adverse effects, 
including nausea, vomiting, itching, and respiratory depres-
sion [16,17]. Intrathecal morphine and fentanyl have been 
used for achieving postoperative pain relief following spinal 
anesthesia. In our study, we observed no significant adverse 
effects during or after the operation, which may be attribut-
able to the low doses of the drugs used. Abaulesh et al. [18] 
reported that a 0.2-mg morphine and bupivacaine combina-
tion is effective and safe. None of our patients had respirato-
ry depression during or after the operation. Although groups 
showed no significant difference in levels of sensory or motor 
blockade, the time to first analgesic requirement was signif-
icantly longer in the physiologic serum group. Moreover, no 
significant difference was found among groups in surgeon or 
patient satisfaction. We think that these results may also be 
attributable to the low doses of drugs. More prospective stud-
ies, consisting of patients who undergo spinal anesthesia dur-
ing operations, are needed [19–21].

Conclusions

Our study demonstrated that 25 micrograms of fentanyl or 0.1 
mg of morphine added to bupivacaine may prevent shivering 
during spinal anesthesia without causing significant hypoten-
sion, nausea, or vomiting.

Group I Group II Group III
P

(n=30) (n=30) (n=30)

Grade 0 15 10 5 0.001

Grade 1 3 5 4 0.072

Grade 2 10 10 6 0.061

Grade 3 2 5 15 0.000

Grade 4 0 0 0 Nil

Table 2. Comparison of level of shivering among groups.

References:

 1. Sellden E, Lindahl S: Aminoacid-induced thermogenesis reduces hypother-
mia during anaesthesia and shortens hospital stay. Anesth Analg, 1999;89: 
1551–56

 2. Berti M, Fanelli G, Casati A et al: Hypothermia prevention and treatment. 
Anaesthesia, 1998; 53(Suppl.2): 46–47

 3. Joris J, Ozaki N, Sessler D et al: Epidural anesthesia impairs both cen-
tral and peripheral thermoregulatory control during general anesthesia. 
Anesthesiology, 1994; 80: 268–77

 4. Dal D, Kose A, Honca M, Akinci B, Basgul E, Aypar U: Efficacy of prophylac-
tic ketamine in preventing postoperative shivering. Br J Anaesth. 2005;95: 
189–192

 5. Bromage PR. Philadelphia: WB Saunders; 1978: 144

 6. Crossley AW, Mahajan RP: The intensity of postoperative shivering is un-
related to axillary temperature. Anaesthesia, 1994; 49: 205–7

 7. Kurz A, Sessler DI, Schroeder M, Kurz M: Thermoregulatory response thresh-
old during spinal anesthesia. Anesth Analg, 1993; 77: 721–26

 8. Clark WG: Influence of opioids on central thermoregulatory mechanisms. 
Pharmacol Biochem Behav, 1979; 10: 609–13

 9. Lotti VJ, Lomax P, George R: Temperature responses in the rat following in-
tracerebral microinjection of morphine. J Pharmacol Exp Ther, 1965; 1501: 
135–38

472
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS] [Index Copernicus]

Onk D. et al.: 
Effects of fentanyl and morphine on shivering

© Med Sci Monit, 2016; 22: 469-473
CLINICAL RESEARCH

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License



 10. Hong JY, Lee IH: Comparison of the effects of intrathecal morphine and 
pethidine on shivering after Caesarean delivery under combined-spinal 
epidural anaesthesia. Anaesthesia, 2005; 60(12): 1168–72

 11. Rosow CE, Miller JM, Pelikan EW, Cochin J: Opiates and thermoregulation 
in mice. J Pharmacol Exp Ther, 1980; 213: 273–83

 12. Chow TC, Cho PH: The influence of small dose intrathecal fentanyl on shiv-
ering during transurethral resection of prostate under spinal anesthesia. 
Acta Anaesthesiol Sin. 1994; 32(3): 165–70

 13. Chu CC, Shu SS, Lin SM et al: The effect of intrathecal bupivacaine with 
combined fentanyl in cesarean section. Acta Anaesthesiol Sin, 1995; 33(3): 
149–54

 14. Sadegh A, Tazeh-kand NF, Eslami B: Intratehecal fentanyl for prevwntion 
of shivering in spinal anesthesia in cesarean section. Med J Islam Repub 
Iran, 2012; 26: 85–89

 15. Techanivate A, Rodanant O, Tachawattanawisal W, Somsiri T: Intrathecal 
fentanyl for prevention of shivering in cesarean section. J Med Assoc Thai, 
2005; 88(9): 1214–21

 16. Adkinson GH, Waters JH, Burger GA: Fentanyl added to lidocaine results in 
higher spinal anesthetic levels. Anaeth Analg, 1993; 76: 52

 17. Ishiyama T, Yamaguchi T, Kashimoto S, Kumazawa T: Effects of epidural fen-
tanyl and intravenous flurbiprofen for visceral pain during cesarean sec-
tion under spinal anesthesia. J Anesth, 2001; 15(2): 69–73

 18. Abouleish E, Rawal N, Fallon K, Hernandez D: Combined intrathecal mor-
phine and bupivacaine for cesarean section. Anesth Analg, 1988; 67(4): 
370–74

 19. Isik A, Peker K, Soyturk M et al: Diagnostic evaluation and treatment of pa-
tients with rectus abdominis hematoma. Cir Esp, 2015; 93: 580–88

 20. Isik A, Eryılmaz R, Okan I et al: The use of fibrin glue without surgery in the 
treatment of pilonidal sinus disease. Int J Clin Exp Med, 2014; 7: 1047–51

 21. Isik A, Peker K, Firat D et al: Importance of metastatic lymph node ratio in 
non-metastatic, lymph node-invaded colon cancer: A clinical trial. Med Sci 
Monit, 2014; 20: 1369–75

473
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS] [Index Copernicus]

Onk D. et al.: 
Effects of fentanyl and morphine on shivering
© Med Sci Monit, 2016; 22: 469-473

CLINICAL RESEARCH

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License


