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Background: Effective treatment of Graves’ disease during pregnancy is important because
uncontrolled hyperthyroidism is associated with increased fetal and maternal morbidity and
mortality. While there have been case reports of patients with Graves’ disease who failed to
achieve euthyroid state during pregnancy, anesthesiologists rarely encounter patients with
uncontrolled hyperthyroidism undergoing urgent Cesarean section.

Case: A 31-year-old pregnant patient had uncontrolled hyperthyroidism due to Graves’ dis-
ease despite medical treatment. Her signs and symptoms suggested fetal distress and ag-
gravation of the disease, leading to hospitalization. After a failed induction for vaginal deliv-
ery, an urgent Cesarean section was performed under spinal anesthesia via an interlaminar
approach using 9 mg of 0.5% heavy bupivacaine and 20 ug of fentanyl. It resulted in suc-
cessful delivery, with no perioperative complications for the mother and neonate.
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Conclusions: This case demonstrates that spinal anesthesia may provide clinical stability to
patients with uncontrolled hyperthyroidism undergoing urgent Cesarean section.
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Hyperthyroidism is defined as an excessive production
and release of thyroid hormone by the thyroid gland, re-
sulting in inappropriately high serum levels and an accel-
erated metabolic state [1]. Hyperthyroidism in women of
childbearing age is most commonly due to Graves’ disease
(GD), which occurs in 0.4-1.0% of women before pregnan-
cy and in approximately 0.2% of women during pregnancy
[2]. Given the complexity surrounding thyroid physiology
and thyroid illness during pregnancy, the effective treat-
ment of GD during pregnancy is challenging, but is vital for
the health of the mother and the fetus [2]. Poor control of
hyperthyroidism is associated with pregnancy loss, preg-
nancy-induced hypertension, prematurity, low birth

weight, intrauterine growth restriction, still birth, thyroid
storm, and maternal congestive heart failure [2].

We describe the case of a patient who failed to achieve
euthyroid state despite perinatal care for GD and under-
went urgent Cesarean section (C-section) with spinal anes-
thesia for delivery.

CASE REPORT

Informed consent was obtained from the patient for the
publication of this report.

A 31-year-old patient with a gestational age (GA) of 16
weeks and 6 days visited the Obstetrics-Gynecology outpa-
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tient clinic at our hospital due to uncontrolled hyperthy-
roidism. Thyroid function tests (TFTs) revealed a thy-
roid-stimulating hormone (TSH) level of < 0.04 plU/ml
(normal range: 0.3-4.1 ulU/ml), a free thyroxine (FT4) level
of 10.14 ng/dl (normal range: 0.78-2.0 ng/dl), and a TSH
receptor antibody (TRADb) level of 107.4 IU/L (normal
range: 0-14 IU/L). The patient had become pregnant in
2018 while taking methimazole (MMI) for GD, which was
diagnosed in 2012. After she became pregnant, the medi-
cation was switched to propylthiouracil (PTU), but severe
emesis gravidarum interfered with proper ingestion. After
visiting our clinic, the patient underwent a series of labora-
tory tests while taking MMI at 20 mg daily (Table 1), which
was increased to 40 mg daily at GA 22 weeks and 2 days
due to a consistently high FT4 level. However, despite the
increased dosage, the TFTs remained abnormal and the
patient complained of palpitation and anxiety, resulting in
a second dose increase to 60 mg of MMI daily and the ad-
dition of 6.25 mg of carvedilol at GA 28 weeks and 2 days.
Subsequently, she maintained a FT4 level of < 3.0 ng/dl
(normal range: 0.93-1.7 ng/dl), systolic blood pressure (BP)
of < 150 mmHg, and heart rate (HR) of < 100 beats/min at
follow-up examinations. At GA 35 weeks, decreased fetal
movements were observed and her systolic BP increased
and remained at > 150 mmHg with complaints of palpita-
tion, anxiety and depressive mood, which led to her hospi-

Table 1. Results of Serial Thyroid Function Tests

talization. The patient also showed minimal variability
during prenatal nonstress testing and was not reactive to
fetal acoustic stimulation tests while taking oral MMI (60
mg daily), propranolol (120 mg daily), and 3 drops of Lu-
gol’s solution (LS) three times daily. At GA 35 weeks and 6
days, the patient still complained of the above-mentioned
symptoms and had generalized edema on examination.
Subsequently, labor induction for vaginal delivery was
commenced; however, the induction attempt failed and an
emergency C-section was scheduled for non-reassuring fe-
tal status based on the results of a nonstress test showing
persistently minimal fetal heart rate variability. Blood test
results showed a TSH level of < 0.005 pIU/ml, triiodothy-
ronine (T3) level of 2.18 ng/ml (normal range: 0.8-2.0 ng/
ml), FT4 level of 3.18 ng/dl, and TRAD level of 55.0 IU/L
(normal range: 0-14 TU/L). There were no abnormal find-
ings on chest radiography or transthoracic echocardiogra-
phy; electrocardiogram (ECG) showed sinus tachycardia.
On the day of surgery, the patient was orally adminis-
tered 20 mg of MMI, 3 drops of LS, and 40 mg of proprano-
lol preoperatively. She was also intravenously administered
2 mg of dexamethasone and a nasogastric (NG) tube was
inserted for further administration of anti-thyroid agents.
Since the patient refused premedication or anxiolytics, a
preoperative consultation was done to reduce the patient’s
anxiety; this involved detailed explanations about the an-

Gestational age TSH (pIU/ml) FT4 (ng/dl) T3 (ng/ml) Progress note
18 wkand 6d < 0.005 6.59 5.93
22wkand2d 6.49 > 6.51 MMI dose was escalated from 20 mg to 40 mg
25wkand1d 4.24 3.05
28wkand2d > 7.77 5.70 MMI dose was escalated from 40 mg to 60 mg
6.25 mg of Carvedilol was newly prescribed
32wkand2d < 0.005 2.80 3.75
34wkand0d < 0.005 3.84 5.11
34wkand2d < 0.005 3.49 3.84 MMI 60 mg, Carvedilol 6.25 mg
35wkand5d 3.18 242 MMI 60 mg, Propranolol 120 mg, Lugol solution 9
drops, Dexamethasone 6 mg
35wkand6d 2.80 218 The day of the surgery
Results are preoperative
POD 0O 3.03 1.82 Results are postoperative
POD 1 2.57 1.88 MMI 60 mg, Propranolol 120 mg, Lugol solution 9
drops, Dexamethasone 6 mg
POD 2 2.18 1.85
POD 3 217 1.75 MMI 30 mg, Propranolol 80 mg
POD 14 < 0.005 243 3.38 MMI dose was escalated from 30 mg to 40 mg

Propranolol 80 mg

TSH: thyroid stimulating hormone (normal range, 0.27-5.2 plU/ml), FT4: free thyroxine (normal range, 0.93-1.7 ng/dl), T3: trilodothyronine (normal

range, 0.8-2.0 ng/ml), MMI: methimazole, POD: postoperative day.
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esthetic and surgical methods. Subsequently, the patient
was transferred to the operating room with prepared MMI
and PTU in powder form and LS. Basic monitoring, includ-
ing BP, HR, ECG, and pulse oximetry was applied. The ini-
tial vital signs were as follows: BP 136/76 mmHg, HR 97
beats/min, oxygen saturation (SpO,) 95%, and body tem-
perature 37.0°C.

After verifying the patient's information, arterial and
central venous catheters were inserted. While maintaining
the right lateral decubitus position, spinal anesthesia was
performed via an interlaminar approach at the L4-5 level.
Cerebrospinal fluid was checked, after which 9 mg of 0.5%
heavy bupivacaine and 20 pg of fentanyl were injected into
the subarachnoid space. Approximately 5 minutes later, a
sensory block up to the T6 level was confirmed and a
C-section was successfully performed, resulting in the de-
livery of a female baby who weighed 2.7 kg at birth with
Apgar score of 9 and 10 at 1 and 5 min, respectively. Time
between skin incision and delivery was about 3 min and
the total operation time was 30 min. Anxiolytics were not
used throughout the surgery according to the patient’s
wish. The patient’s vital signs before spinal anesthesia ad-
ministration were maintained as follows: BPs of 140-
162/69-95 mmHg, HRs of 85-103 beats/min, and SpO,s of
96-100%. From the start of anesthesia until completion of
the operation, the vital signs were maintained at BPs of 98-
131/50-69 mmHg, HRs of 92-95 beats/min, and SpO, of
100% (Fig. 1). Blood loss was 300 ml, urine output was 350
ml, and 2,000 ml of crystalloid solution was administered
intravenously during the procedure. The patient was trans-
ferred to the post-anesthesia care unit, where she stayed
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for 20 min without complications; she was subsequently
transferred to the general ward.

For postoperative pain control, intravenous patient-con-
trolled analgesia (IVPCA) was applied after surgery and the
patient needed no other rescue analgesia. The IVPCA was
prepared at a total volume of 100 ml by mixing fentanyl 30
pg/kg and ramosetron 0.6 mg in normal saline, of which
the baseline infusion rate, bolus demand dose, and lock-
out time were 1 ml/h, 1 ml, and 10 min, respectively.
Meanwhile, MMI (60 mg daily), Propranolol (120 mg dai-
ly), 3 drops of LS (thrice daily), and dexamethasone (6 mg
daily) were administered up to postoperative day (POD) 2.
From POD 3, the dosage of MMI and propranolol was de-
creased to 30 mg and 80 mg daily, respectively. In the labo-
ratory test results, TFT showed improvement in T3 to 1.75
ng/ml (normal: 0.8-2.0 ng/ml) and FT4 to 2.17 ng/dl (nor-
mal: 0.93-1.7 ng/dl). The patient was discharged on POD 4
without any perioperative complication. The neonate also
underwent a series of evaluations, due to prematurity and
maternal Graves’ disease, including TFT, skull X-ray, kid-
ney ultrasonography, spinal cord ultrasonography, neuro-
sonography, and echocardiogram. TFT revealed that the
neonate had a euthyroid state and the other fore men-
tioned tests showed no abnormal findings.

DISCUSSION

Gestational transient thyrotoxicosis (GTT) is the most
common cause of thyrotoxicosis during pregnancy, affect-
ing 2-3% of the European pregnant population. The FT4
level in GTT patients usually normalizes at a GA of 14-18
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Fig. 1. Perioperative systolic arterial blood pressure (SABP) and heart rate (HR). The patient’s SABP and HR before and after intrathecal injection
are shown. Note that the sABP remained stable, and even decreased following the intrathecal injection. HR remained relatively stable throughout
the procedure. This figure was prepared using Microsoft PowerPoint and PDF-Xchange Viewer.
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weeks, and a short-term follow-up observation period
without anti-thyroid agent usage is recommended. When
evaluating these patients, clinicians should carefully con-
sider the differential diagnosis of hyperthyroidism in preg-
nancy. In such cases, GD can be differentiated from GTT
based on a positive test result for TRAD [3]. In the present
case, the patient was determined to have hyperthyroidism
caused by GD because she was being treated for diagnosed
GD prior to her pregnancy and her TRAb level was 107.4
IU/L (normal range: 0-14 IU/L) at the time of her first visit
to the hospital.

Due to rare congenital anomalies that may occur from
maternal use of MMI during embryogenesis [3], it is rec-
ommended that PTU should be used during the first tri-
mester and that patients should subsequently be switched
to MMI during the second trimester. The patient in the
present case had uncontrolled hyperthyroidism due to hy-
peremesis gravidarum on her first visit to our hospital at
GA 16 weeks and 6 days. The patient reported that she had
been unable to properly eat and ingest her medications be-
cause of vomiting, resulting in weight loss of 5 kg in 3
weeks. Fortunately, from that point onwards, nausea and
vomiting improved without any specific treatment. She was
prescribed 20 mg of MMI daily by the endocrinologist at
our hospital, which was increased due to persistent hyper-
thyroidism in serial laboratory testing; however, despite the
increased dose, the patient experienced only a partial re-
sponse to treatment and a euthyroid state could not be
reached. Linardi et al. [4] reported a case of a patient with
resistant thyrotoxicosis, in which drug malabsorption, anti-
drug antibodies, rapid drug metabolism, and impaired in-
trathyroidal drug accumulation and action were suggested
as possible mechanisms. In that case, thyrotoxicosis was
well-controlled with 30 mg of a corticosteroid (predniso-
lone) and the maximum dose of carbimazole [4]. In the
present case, the patient was administered 6 mg of dexa-
methasone intravenously to limit the peripheral conver-
sion of thyroid hormone. This was in addition to the fol-
lowing oral medications prescribed by the endocrinologist:
MMI for inhibiting thyroid hormone synthesis; beta-block-
er for controlling hypermetabolic symptoms and blocking
the peripheral conversion of inactive T4 to the active form
of T3; and LS for blocking the release of stored thyroid hor-
mone from the thyroid gland [1,2].

When uncontrolled hyperthyroidism persists, it may be
severely exacerbated by surgery or by the disease itself.

Such exacerbations are referred to as “thyroid storm,”
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which can be life-threatening. A thyroid storm is character-
ized by hyperpyrexia, tachycardia, and striking alterations
in consciousness, and it cannot currently be diagnosed by
laboratory testing [5]. In such cases, anti-thyroid agents are
generally administered orally, but they may also be admin-
istered rectally [6]. There are even case reports of intrave-
nous administration of MMI [7]. Since oral administration
was the only option at our hospital, MMI, LS, and steroids
were prepared for oral administration through the NG tube
during the surgery. Meanwhile, the arterial catheter and
central venous catheter were inserted for continuous arte-
rial blood pressure monitoring and management in case of
thyroid storm, which may require hemodynamic monitor-
ing, aggressive volume resuscitation and medical treat-
ment with multimodal approach [1,8].

Anesthetic management of hyperthyroidism should fo-
cus on perioperative control of sympathetic stimulation, so
that cardiovascular side effects are not manifested. Addi-
tionally, early detection of thyroid storm should also be
taken into consideration due to the possibility of rapid de-
terioration within days or hours [8]. General anesthesia is
often selected as the anesthetic method for patients with
uncontrolled thyrotoxicosis requiring urgent surgery be-
cause it provides adequate sedation and minimal fluctua-
tions of hemodynamic parameters. Moreover, propofol and
remifentanil are believed to provide benefits to patients
with thyrotoxicosis by lowering their BPs and HRs [9,10].
However, when performing general anesthesia, irritation
caused by the endotracheal tube during induction and
emergence may result in a dramatic sympathetic stimula-
tion and resultantly increases in HR and BP. Furthermore,
even during the maintenance phase, surgical manipula-
tions with insufficient depth of anesthesia may also stimu-
late the sympathetic nervous systems of patients [11].

Neuraxial anesthesia may be a suitable alternative for
patients with uncontrolled thyrotoxicosis since it can lower
BP and HR through a sympathetic block, reduce adverse
effects caused by histamine secreted in response to neuro-
muscular blocking agent administration, and provide ade-
quate postoperative pain control. Moreover, considering
that symptoms are an important component in the diagno-
sis of thyroid storm, maintaining consciousness has an ad-
vantage for early detection. However, cases involving the
onset of thyroid storm before induction have been reported
[12]. Additionally, psychological factors in the patient, in-
cluding anxiety and agitation during the processes of ap-

plying the neuraxial anesthesia and performing the sur-

www.anesth-pain-med.org



Spinal anesthesia with hyperthyroidism

gery, may lead to a thyroid storm. We chose neuraxial an-
esthesia as the anesthetic method after consultation with
an obstetrician and with the expectation that pain control
and changes in hemodynamic parameters would be bene-
ficial to the patient. Accordingly, we obtained patient con-
sent after providing sufficient explanation regarding anes-
thesia.

Considering that surgeries and severe emotional stress
are known precipitating events of thyrotoxic storm, short-
ening the time required for anesthesia and surgery was
thought to be important to prevent such a catastrophic
event [11,12]. In this respect, epidural anesthesia was not
considered as an optimal method because of its slower on-
set of blockade and failure rate compared to spinal anes-
thesia or combined spinal-epidural anesthesia (CSE) [13].
Additionally, spinal anesthesia could be a better alternative
to CSE due to the shorter time needed to perform the pro-
cedure, although it is doubtful whether the statistical dif-
ference reported in various studies would be clinically
meaningful [14]. On the other hand, postoperative analge-
sia was another important consideration. A systematic re-
view that compared epidural analgesia (EA) with IVPCA
for postoperative analgesia following intra-abdominal sur-
gery in adults reported a small improvement in pain scores
in the postoperative phase with an increased rate of failure
to establish the allocated technique successfully when us-
ing EA [15].

For the following reasons, we chose spinal anesthesia for
the anesthetic method. The patient had elevated BPs
during induction, but stable BPs and HRs were observed
from the confirmation of the sensory block to the comple-
tion of the surgery (Fig. 1). Moreover, there were no signifi-
cant complications in either the patient or neonate before
discharge

In conclusion, the anesthetic management of the urgent
C-section, can be complicated by uncontrolled hyperthy-
roidism despite aggressive medical treatment. Our case
demonstrates that spinal anesthesia could be a proper an-
esthetic method in such cases and may provide clinical

stability.
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