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Case Report
Intravenous dexmedetomidine as an adjuvant in  
anesthetic management of a paturient for cesarean 
section with uncontrolled hyperthyroidism
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Abstract: Parturients with uncontrolled hyperthyroidism presenting as urgent cesarean section are at high-risk. A 
34-year-old, G4P3 parturient, at 34+5 weeks of gestation, with uncontrolled hyperthyroidism presented for urgent 
cesarean section. A combined spinal-epidural anesthesia was performed. Intravenous dexmedetomidine, as an 
adjuvant, was specifically administered during and after the surgery. Approximately 30 min after administrating of 
dexmedetomidine, materal heart rate and blood pressure gradually remained stable. The baby was delivered 36 
min after infusion of the dexmedetomidine with a total use of 83 μg. The Apgar score was 7 at 1 min and 10 at 5 
min, respectively. The fetal concentration of dexmedetomidine (608 pg/mL) indicates significant placental transfer, 
but significant adverse neonatal effects were not observed. Dexmedetomidine was very effective in the control of 
the sympathetic hyperactivity with no adverse effects on both mother and neonate in this case.
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Introduction

Hyperthyroidism during pregnancy is uncom-
mon and has been reported as occurring in 
0.05-3.0% of pregnancies [1, 2]. Patients with 
uncontrolled hyperthyroidism presenting as an 
emergency are at high-risk, which caused by 
the thyrotoxic crisis.

Dexmedetomidine, is a highly selective α-2 
adrenergic receptor agonist with several 
diverse actions like sedation, anxiolysis, sym-
patholysis, analgesia, and decreased intraop-
erative anesthetic requirements. Dexmedeto- 
midine can lead to a decline in blood pressure 
and heartrate and thus has a good effect in the 
control of the stress response [3].

In this report, the successful use of intravenous 
dexmedetomidine as an adjuvant in combined 
spinal-epidural anesthesia (CSEA) for cesarean 
section in a parturient with uncontrolled hyper-
thyroidism is described. 

Case report 

A 34-year-old, 68 Kg, 158 cm, G4P3 parturient, 
at 34+5 weeks of gestation, was admitted in 
hospital for premature spontaneous rupture of 
membranes. She had no significant medical, 
surgical, or obstetric history. She reported a 
three-month history of sweating, agitation and 
palpitations. 

On examination, vital signs were blood pres-
sure 140/85 mmHg, heart rate 130 beats/min, 
respiratory rate 28 breaths/min and tempera-
ture 37.6°C. Palpation revealed enlarged thy-
roid gland I degree. Thyroid function tests 
immediately confirmed the clinical suspicion of 
uncontrolled hyperthyroidism with a free triio-
dothyronine (FT3) of 15.19 pmol/L (normal 
range, 3.5-6.5 pmol/L), a free thyroxine (FT4) of 
56.58 pmol/L (normal range, 11.5-22.7 
pmol/L), and a thyroid-stimulating hormone 
(TSH) of 0.007 mIU/L (normal range, 0.55-4.78 
mIU/L). Her hemoglobin was 10.1 g/dL and bio-
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chemical profile was normal. Echocardiography 
indicated a sinus tachycardia. Cardiac ultraso-
nography revealed no abnormalities in left ven-
tricular function. Unfortunately, the fetal dis-
tress forced urgent cesarean section with 
uncontrolled hyperthyroidism. Antithyroid drugs 
propylthiouracil (150 mg) and propranolol (20 
mg) were given orally 1 hour before surgery. 
Postoperative intensive care unit (PICU) admis-
sion was also anticipated. A signed written 
informed consent of using dexmedetomidine 
was obtained from the parturient before 
surgery.

In the operating room the parturient was moni-
tored in accordance with standard clinical pro-
tocols. Vital signs were non-invasive blood 
pressure 145/90 mmHg, heart rate 140 beats/
min, respiratary rate 30 breaths/min, tempera-
ture 37.9°C and oxygen saturation 98% on 
room air. Vital signs were recorded every min-
ute before delivery and every 3 minute after 
delivery (Figure 1). Dexmedetomidine 1 μg/kg 
was administered intravenously over 10 min. 
The maternal blood pressure did not change 
from baseline, and the heart rate dropped from 
140 beats/min to 130 beats/min, fetal heart 
rate remained between 150 and 160 beats/
min with moderate variability. Subsequently, a 
continuous dexmedetomidine infusion was ini-

tiated at 0.4 μg/kg/h. CSEA were performed 6 
min after dexmedetomidine infusion in the left 
lateral position by median approach using nee-
dle-through-needle technique at L3/4 inter-
space. Eleven mg intrathecal isobaric 0.5% 
bupivacaine through a spinal needle after free 
flow of cerebrospinal were administrated over 
15 s. A multiple orifice epidural catheter was 
threaded 4 cm into the epidural space. The 
patient was immediately helped into the supine 
position with a 10° left lateral tilt.

Thirty-six min after infusion of the dexmedeto-
midine, the surgery was started. Approximately 
40 min after administrating of dexmedetomi-
dine, her heart rate gradually decreased to 100 
beats/min and blood pressure decreased to 
125/77 mmHg, then remained stable. The 
baby was delivered 6 min after skin incision, 42 
min after infusion of the dexmedetomidine with 
a total use of 83 μg. At the time of delivery the 
maternal peripheral venous dexmedetomidine 
concentration was 820 pg/mL, umbilical arte-
rial concentration 608 pg/mL and umbilical 
venous concentration 630 pg/mL (measured 
by Huaxi Research Institute). Umbilical arterial 
blood gas analysis revealed a pH 7.35, PCO2 
6.25 kPa (46.9 mmHg), PO2 3.91 kPa (29.3 
mmHg). The Apgar score was 7 at 1 min and the 
neonate initially required backslap and suction.

Figure 1. Vital signs during dexmedetomidine infusion during the surgery. Vital signs were recorded every minute 
before delivery and every 3 minute after delivery.
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At 5 min of age his heart rate was 152 beats/
min and the Apgar score was 10. Neurobehavio- 
ral and physical examinations were normal at 
15 min. The baby was taken to the neonatal 
intensive care unit (NICU) for observation be- 
cause of small-for-gestational age at delivery.

After the baby was delivered, the dexmedetomi-
dine was increased to 0.7 μg/kg/h. Through 
the surgery the patient maintained an adequate 
respiratory rate and oxygen saturation was 
around 100%. Temperature remained between 
37.5 and 37.7°C. No additional epidural anes-
thetic was required during surgery. The dura-
tion of the surgery was 34 min. Total blood loss 
was 400 ml, urine output was 300 ml, and total 
infused crystalloid was 2000 ml. At the end of 
surgery, dexmedetomidine was continued, with 
a total use of 105 μg over 70 min. At this time, 
her blood pressure was 122/58 mmHg and 
heart rate 83 beats/min. Then she was trans-
ferred to the PICU.

On arrival to the PICU, antithyroid drugs propyl-
thiourcil (100 mg 8-hourly) and propranolol (10 
mg 8-hourly) were given orally and the vital 
signs remained stable. Dexmedetomidine was 
continually infused ranging from 0.2 to 0.5 µg/
kg/h for two days with a total use of 890 µg. 
Postoperatively analgesia was provided through 
epidural catheter by sufentanyl and bupiva-
caine via a patient-controlled analgesia device 
3 hours after surgery, last 3 days. (5 ml/h infu-
sion, 4 ml bolus with a 20 min lock-out time). 
FT3 and FT4 normalized 14 days and TSH nor-
malized 46 days postoperatively. Hyperthy- 
roidism was finally controlled and the patient 
was discharged to home on the 16th postoper-
ative day with a healthy infant.

Discussion

This patient presented multiple challenges  
for the anesthesiologist. She diagnosed with 
hyperthyroidism just several hours after admis-
sion and presented for urgent cesarean section 
because of fetal distress, did not allow such 
preoperative specific treatments to be taken. 
Uncontrolled hyperthyroidism may potentially 
develop a thyroid storm during perioperative 
period which is associated with a mortality of 
between 20 and 60% [4]. The frequency of 
small-for-gestational age infants may increase 
in those who remain hyperthyroid (26.7% vs 
7.7%) compared with those who were euthyroid 

throughout pregnancy [5]. In our case, a prema-
tured infant was delivered.

Both general and regional anesthesia were suc-
cessfully used in patients with hyperthyroidism 
during urgent surgery in previous cases [6, 7]. 
We performed a CSEA due to its effective use 
in reducing sympathetic overactivity. 

This patient was treated with propylthiouracil 
and propranolol preoperatively and then we 
use a CSEA and dexmedetomidine to further 
blunt the hemodynamic responses created by 
the thyroid storm. Futhermore, the total infused 
crystalloid in this patient was more than other 
patients in cesarean section because that fluid 
resuscitation are necessary to minimize the 
risk of precipitating thyroid storm. All in combi-
nation, contributed to the successful outcome.

As the safety of dexmedetomidine that used in 
intrathecal route in humans has not been 
extensively studied, intravenous dexmedetomi-
dine was finally chosen. Dexmedetomidine can 
lead to a decline in blood pressure and heart 
rate and attenuate the increase of norepineph-
rine during surgery [3, 8]. When used as an 
adjuvant to spinal anesthesia it can prolong the 
duration of sensory block, motor block, and 
time to first analgesic request, but needs more 
atropine to reverse bradycardia [9, 10]. How- 
ever, the decline of heart rate was benificial for 
this patient since she had symptoms of tachy-
cardia associated with hyperthyroidism. Fur- 
thermore, no bradycardia was found in this 
case. After administration of dexmedetomi-
dine, she remained cooperative to complete 
the CSEA and was easily aroused during sur-
gery, which is different from other sedatives 
[11]. Through the surgery the patient main-
tained an adequate respiratory rate without 
any respiratory depression.

According to the standard dosing regimens for 
sedation in critically ill patients, a 1 μg/kg load-
ing infusion administered over 10 min followed 
by a continuous infusion of 0.2 to 0.7 μg/kg/h 
dose was suggested. While the total doses of 
dexmedetomidine used in spinal anesthesia 
were a initial loading doses ranging from 0.5 
and 1 µg/kg followed by maintenance infusion 
of 0.2 and 0.5 µg/kg/h [9, 12-14]. We decided 
to use a 1 μg/kg loading dose over 10 min and 
a higher continuous infusion rate of 0.4 to 0.7 
μg/kg/h in the surgery considering better con-
trol of hypertension and tachycardia.
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Though dexmedetomidine is an off label use in 
parturients, there is a lot of literature available 
that describes successful use of dexmedetomi-
dine in animals and humans without any nega-
tive effects on neonates [3, 8, 15-19]. After 
administration of a total of 83 μg of dexmedeto-
midine over 42 min, the umbilical artery con-
centration of dexmedetomidine was 608 pg/
mL and the fetal/maternal (F/M) concentration 
ratio was 0.74, indicating significant fetal expo-
sure to dexmedetomidine. This value is consis-
tent with the F/M ratio of 0.77 ± 0.06 found by 
Ala-Kokko et al. in isolated perfused human 
placentas [20]. The neonate was delivered 
without fetal bradycardia and umbilical cord 
blood gas analysis was within normal limits. 
Lower Apgar score (7.1 min) probably relate to 
small-for-gestational age at delivery and uncon-
trolled hyperthyroidism. The presence of dex-
medetomidine could have contributed to the 
low Apgar scores, however, in this case, the 
neonate recovery rapidly and fifteen minutes 
after delivery the neonatal neurobehavioral 
and physical status was normal. Significant 
adverse neonatal effects were not observed.

Antithyroid drug propylthiourcil and propanolol 
were started according to the endocrinologist’s 
advice after surgery. Following our hospital’s 
protocol, we chose epidural analgesia which 
permitted us to provide the correct pain treat-
ment during postoperative time. The dexme-
detomidine was continued after surgery in PICU 
for two days considering its significant analge-
sic and sympatholytic properties by providing 
sedation without respiratory depression or 
compromise.  

In conclusion, intravenous dexmedetomidine 
was used successfully as an adjuvant in CSEA 
for cesarean section in a parturient with uncon-
trolled hyperthyroidism. Although pharmacoki-
netic data cannot be determined, no adverse 
effects on both mother and neonate was found.

Acknowledgements

Before the treatment to this patient, we have 
already obtained the consent from the patient.    

Disclosure of conflict of interest

None.

Address correspondence to: Dong Luo, Department 
of Anesthesiology, West China Second University 
Hospital, Sichuan University, 20#, 3rd Segment, Ren 

Min Nan Lu, Chengdu 610041, Sichuan, China. Tel: 
86-28-85503753; Fax: 86-28-85503752; E-mail: 
luodong8706@163.com

References 

[1]	 Mestman JH. Hyperthyroidism in pregnancy. 
Curr Opin Endocrinol Diabetes Obes 1997; 40: 
45-64.

[2]	 Burrow GN. Thyroid function and hyperfunction 
during gestation. Endocr Rev 1993; 14: 194-
202. 

[3]	 El-Tahan MR, Mowafi HA, Al Sheikh IH, Khidr 
AM, Al-Juhaiman RA. Efficacy of dexmedetomi-
dine in suppressing cardiovascular and hor-
monal responses to general anesthesia for 
caesarean section: A dose-response study. Int 
J Obstet Anesth 2012; 21: 222-229. 

[4]	 Pugh S, Lalwani K, Awal A. Thyroid storm as a 
cause of loss of consciousness following an-
aesthesia for emergency Caesarean section. 
Anaesthesia 1994; 49: 35-37. 

[5]	 Azizi F, Amouzegar A. Management of hyper-
thyroidism during pregnancy and lactation. Eur 
J Endocrinol 2011; 164: 871-876.

[6]	 Varela A, Yuste A, Villazala R, Garrido J, Loren-
zo A, Lopez E. Spinal anesthesia for emergen-
cy abdominal surgery in uncontrolled hyperthy-
roidism. Acta Anaesthesiol Scand 2005; 49: 
100-103.

[7]	 Erturk E, Bostan H, Geze S, Saracoglu S, Erci-
yes N, Eroglu A. Total intravenous anesthesia 
for evacuation of a hydatidiform mole and ter-
mination of pregnancy in a patient with thyro-
toxicosis. Int J Obstet Anesth 2007; 16: 363-
366.

[8]	 Uemera K, Shimazutsu K, McClaine RJ, Mc-
Claine DJ, Manson RJ, White WD, Benni PB, 
Reynolds JD. Maternal and preterm fetal sheep 
responses to dexmedetomidine. Int J Obstet 
Anesth 2012; 21: 339-347. 

[9]	 Abdallah FW, Abrishami A, Brull R. The Facilita-
tory Effects of Intravenous Dexmedetomidine 
on the Duration of Spinal Anesthesia: A Sys-
tematic Review and Meta-Analysis. Anesth 
Analg 2013; 117: 271-278.

[10]	 Niu XY, Ding XB, Guo T. Effects of Intravenous 
and Intrathecal Dexmedetomidine in Spinal 
Anesthesia: A Meta-Analysis. CNS Neurosci 
Ther 2013; 19: 897-904.

[11]	 Ustun Y, Gunduz M, Erdogan O, Benlidayi ME. 
Dexmedetomidine versus midazolam in outpa-
tient third molar surgery. J Oral Maxillofac Surg 
2006; 64: 1353 -1358. 

[12]	 Tekin M, Kati I, Tomak Y, Kisli E. Effect of dex-
medetomidine IV on the duration of spinal an-
esthesia with prilocaine: A double-blind, pro-
spective study in adult surgical patients. Curr 
Ther Res Clin Exp 2007; 68: 313-324. 



Dexmedetomidine as an adjuvant in a paturient for cesarean section

16917	 Int J Clin Exp Med 2016;9(8):16913-16917

[13]	 Al-Oweidi AS, Al-Mustafa MM, Al Ajlouni JM. In-
travenous dexmedetomidine or propofol adju-
vant to spinal anesthesia in total knee replace-
ment surgery. Jordan Med J 2011; 45: 
174-182.

[14]	 Al-Mustafa MM, Badran IZ, Abu-Ali HM, Al-
Barazangi BA, Massad IM, Al-Ghanem SM. In-
travenous dexmedetomidine prolongs bupiva-
caine spinal analgesia. Middle East J 
Anesthesiol 2009; 20: 225-231. 

[15]	 Souza KM, Anzoategui LC, Pedroso WC, Gem-
perti WA. Dexmedetomidine in general anes-
thesia for surgical treatment of cerebral aneu-
rysm in pregnant patient with specific 
hypertensive disease of pregnancy: Case re-
port. Rev Bras Anestesiol 2005; 55: 212-216. 

[16]	 Toyoma H, Wagatsuma T, Ejima Y, Matsubara 
M, Kurosawa S. Cesarean section and primary 
pulmonary hypertension: The role of intrave-
nous dexmedetomidine. Int J Obstet Anesth 
2009; 18: 262-267. 

[17]	 Abu-Halaweh SA, Al Oweidi AK, Abu-Malooh H, 
Zabalawi M, Alkazaleh F, Abu-Ali H, Ramsay 
MA. Intravenous dexmedetomidine infusion for 
labor analgesia in patient with preeclampsia. 
Eur J Anaesthesiol 2009; 26: 86-87.

[18]	 Neumann MM, Davio MB, Macknet MR, Apple-
gate RL 2nd. Dexmedetomidine for awake fiber 
optic intubation in a parturient with spinal 
muscular dystrophy type III for cesarean deliv-
ery. Int J Obstet Anesth 2009; 18: 403-407.

[19]	 Tariq M, Cerny V, Elfaki I, Khan HA. Effects of 
subchronic versus acute in utero exposure to 
dexmedetomidine on foetal development in 
rats. Basic Clin Pharmacol Toxicol 2008; 103: 
180-185. 

[20]	 Ala-kokko TI, Pienimaki P, Lampela E, Hollmen 
AI, Pelkonen O, Vahakangas K. Transfer of 
clonidine and dexmedetomidine acrossthe iso-
lated perfused humane placenta. Acta Anaes-
thesiol Scand 1997; 41: 313-319.


