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Summary

Thyrotoxicosis is associated with cardiac dysfunction; more commonly, left ventricular dysfunction. However, in
recent years, there have been more cases reported on right ventricular dysfunction, often associated with pulmonary
hypertension in patients with thyrotoxicosis. Three cases of thyrotoxicosis associated with right ventricular
dysfunction were presented. A total of 25 other cases of thyrotoxicosis associated with right ventricular dysfunction
published from 1994 to 2017 were reviewed along with the present 3 cases. The mean age was 45 years. Most
(82%) of the cases were newly diagnosed thyrotoxicosis. There was a preponderance of female gender (71%)

and Graves' disease (86%) as the underlying aetiology. Common presenting features included dyspnoea, fatigue
and ankle oedema. Atrial fibrillation was reported in 50% of the cases. The echocardiography for almost all cases
revealed dilated right atrial and or ventricular chambers with elevated pulmonary artery pressure. The abnormal
echocardiographic parameters were resolved in most cases after rendering the patients euthyroid. Right ventricular
dysfunction and pulmonary hypertension are not well-recognized complications of thyrotoxicosis. They are life-
threatening conditions that can be reversed with early recognition and treatment of thyrotoxicosis. Signs and
symptoms of right ventricular dysfunction should be sought in all patients with newly diagnosed thyrotoxicosis, and
prompt restoration of euthyroidism is warranted in affected patients before the development of overt right heart
failure.

Learning points:

e Thyrotoxicosis is associated with right ventricular dysfunction and pulmonary hypertension apart from left
ventricular dysfunction described in typical thyrotoxic cardiomyopathy.

e Symptoms and signs of right ventricular dysfunction and pulmonary hypertension should be sought in all patients
with newly diagnosed thyrotoxicosis.

e Thyrotoxicosis should be considered in all cases of right ventricular dysfunction or pulmonary hypertension not
readily explained by other causes.

e Prompt restoration of euthyroidism is warranted in patients with thyrotoxicosis complicated by right ventricular
dysfunction with or without pulmonary hypertension to allow timely resolution of the abnormal cardiac
parameters before development of overt right heart failure.
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Background

Thyrotoxicosis is associated with cardiac dysfunction,
more commonly, left ventricular dysfunction secondary to
the chronic effect of thyroid hormones on the myocardium
and haemodynamic long-standing
thyrotoxicosis. In recent years, cases of right ventricular
dysfunction and pulmonary hypertension associated
with thyrotoxicosis have been reported. However, the
mechanisms involved remain unclear. We present three
cases of thyrotoxicosis associated with right ventricular
dysfunction. A total of 25 other cases of thyrotoxicosis
associated with right ventricular dysfunction published
from 1994 to 2017 were reviewed along with the present
3 cases to establish the common clinical features,
echocardiographic parameters and its clinical course.

circulation in

Case presentation, management
and outcome

Case 1

A 25-year-old woman presented with fever, abdominal
pain, diarrhoea and vomiting for 2 days associated with a
2-month history of palpitation, heat intolerance, weight
loss and reduced effort tolerance. On examination, she was
febrile with a heart rate of 104 beats per minute and oxygen
saturation of 99% on room air. She had exophthalmos and
a diffuse goitre. Jugular venous pressure (JVP) was raised
with C-V wave. There was also a systolic murmur over the
left sternal edge and a pulsatile hepatomegaly. There were
no clinical findings to suggest an underlying connective
tissue disease, chronic pulmonary or thromboembolic
disorders. She was diagnosed with Graves’ disease and
was commenced on carbimazole and propanolol. Free
thyroxine (FT4) level was 75.5pmol/L (normal range 11.8-
23.2pmol/L) and thyrotropin (TSH) level was <0.01mU/L
(normal  range 0.35-5.50mU/L).  Echocardiography
revealed an enlarged right ventricle with mild pulmonary
and tricuspid regurgitation. The systolic pulmonary artery
pressure (PAP) was 47 mmHg (normal range 15-30mmHg)
(Fig. 1). The FT4 level improved to 35.1 pmol/L at two-month
and 14.2pmol/L at four-month along with symptoms
resolution. An echocardiography repeated five months after
restoration of euthyroidism showed a normalized systolic
PAP of 24 mmHg with normal chamber sizes.

Case 2

A 47-year-old woman presented with an acute abdomen.
She defaulted her anti-thyroid medication shortly after
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Figure 1
A transthoracic apical four-chamber view of Case 1 demonstrating an
enlarged right ventricle with tricuspid regurgitation.

being diagnosed with Graves’ disease two months earlier.
On examination, she was thyrotoxic clinically with a
heart rate of 100 beats per minute. Other positive physical
findings included a systolic murmur over the left sternal
edge, rebound tenderness over the right iliac fossa and
bilateral pedal oedema. There were no clinical findings
to suggest an underlying connective tissue disease,
chronic pulmonary or thromboembolic disorders. She was
diagnosed with acute appendicitis with impending thyroid
storm. High-dose propylthiouracil, propranolol, Lugol’s
iodine and hydrocortisone were administered. FT4 level
was 101pmol/L and TSH was <0.01mU/L. Laparotomy
confirmed a perforated appendix. Echocardiography
revealed dilated left and right atria, mild tricuspid and
pulmonary regurgitation with a systolic PAP of 50 mmHg.
All the thyrotoxic symptoms and signs with pedal oedema
resolved promptly upon institution of anti-thyroid
therapy. Post-operative recovery was uneventful. She was
planned for radioactive iodine treatment and a repeat
echocardiography. Unfortunately, she was lost to follow-up.

Case 3

A 45-year-old woman presented with three-day history
of fever preceded by one-week history of cough and
diarrhoea associated with palpitation, weight loss, hand
tremors and dyspnoea. She was previously diagnosed
with toxic multinodular goitre at the age of 25 years.
She refused radioactive iodine and defaulted treatment
in the past three years. On examination, she had atrial
fibrillation with a heart rate of 120 beats per minute.
There was a multinodular goitre, a systolic murmur over
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the left sternal edge, a right pleural effusion and bilateral
pedal oedema. She was diagnosed with impending
thyroid storm precipitated by pneumonia and was
commenced on high-dose propylthiouracil, propranolol,
hydrocortisone and Lugol’s iodine along with a broad
spectrum antibiotic. Her FT4 level was 47.7 pmol/L and
TSH was <0.01mU/L. She decompensated within 12h
after admission and went into pulseless electrical activity
requiring cardiopulmonary resuscitation before a return
of spontaneous circulation. Echocardiography performed
at four hours after resuscitation revealed dilated right
atrium and ventricle, moderate tricuspid regurgitation
with a systolic PAP of 65 mmHg. There was no thrombus
or vegetation. Left ventricular ejection fraction was also
impaired at 35%. A computed tomography angiogram of
the pulmonary artery showed no evidence of pulmonary
embolism. Unfortunately, her further
complicated by a right temporoparietal infarct with
haemorrhagic transformation associated with multi-organ
failure and she succumbed nine days after admission.

illness was

Discussion

The effect of thyroid hormone on the cardiovascular
system was first described centuries ago (1). Thyrotoxicosis
is known to aggravate pre-existing cardiac disease or
may in itself results in thyrotoxic cardiomyopathy. This
is due to an increased cardiac output state induced by
thyrotoxicosis (2). The inotropic and chronotropic effect
of thyroid hormones on the heart coupled with decreased
systemic vascular resistance leads to a hyperdynamic
circulation with an increased cardiac output. These
hemodynamic changes will lead to a state of high-output
cardiac failure involving both left and right ventricles
often seen in the older patients with long-standing
thyrotoxicosis. In recent years, there has been an increase
in reports of thyrotoxicosis associated with isolated
right ventricular dysfunction, frequently associated with
pulmonary hypertension along with variable degree of
right heart failure.

A compilation of 25 reported cases of thyrotoxicosis
associated with right ventricular dysfunction from
1994 to 2017 along with the present three cases was
performed (Table 1). There was a female preponderance
(71%) with a mean age of 45 years (range: 25-71). Most
of them (82%) were newly diagnosed with thyrotoxicosis.
Graves’ disease was the most commonly (86%) reported
aetiology. Previous studies have reported a high
prevalence of pulmonary hypertension among patients
with thyrotoxicosis ranged from 35% to 65% (24, 25, 26,
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27). Significant correlations between TSH and FT4 levels
with PAP have been reported (23). Although up to 49% of
patients with primary pulmonary hypertension have been
found to be associated with autoimmune thyroid disease,
it is unclear if this association is independent (28).

The common cardiac manifestations in the present
case series included dyspnoea, fatigue and lower limb
oedema. Thyrotoxic symptoms were only present in 68%
of the cases. 22 cases (79%) had overt right heart failure
clinically. Cardiovascular examination often revealed
systolic murmur of tricuspid regurgitation and raised
JVD. Atrial fibrillation was present in 50% of the cases.
Although there were concomitant acute appendicitis
in Case 2 and pneumonia in Case 3 upon presentation,
the probability of either condition to be the direct cause
of the RV dysfunction and pulmonary hypertension is
low in view of the acute nature of these concomitant
illnesses.

The echocardiography for all cases revealed features
of right ventricular dysfunction including dilated right
atrial or right ventricular chambers and or tricuspid
regurgitation. Left ventricular function was preserved in
all except for one. The measured PAP was consistent with
pulmonary hypertension in all but two cases (93%) with
systolic PAP >30mmHg, mean PAP >25mmHg or right
ventricular systolic pressure >40mmHg. Five patients
underwent right heart catheterisation and all had
confirmed pulmonary hypertension. All patients except
Case 3 had prompt resolution of symptoms and signs of
right ventricular dysfunction upon treatment initiation
for thyrotoxicosis, of the 23 cases with echocardiography
repeated after euthyroidism was restored, the features
of right ventricular dysfunction resolved completely in
21 cases. Post-treatment PAP was reported in 21 cases,
two-third had complete normalization of PAP while
one-third had its PAP improved significantly close to the
normal range.

There are several postulated mechanisms for the
development of right ventricular dysfunction and
pulmonary hypertension in thyrotoxicosis. The increased
blood volume caused by the activation of the renin-
angiotensin-aldosterone system in hyperthyroidism
coupled with reduced peripheral vascular resistance
increases the right ventricular preload and thus the
cardiac output (29). The high cardiac output increases
the pulmonary vasculature endothelial sheer stress
causing endothelial injury. This sheer stress stimulates the
pulmonary vascular smooth muscle, which then enhances
intra-cytoplasmic calcium concentration that induces
vasoconstriction of pulmonary vascular beds. These

http://www.edmcasereports.com


https://doi.org/10.1530/EDM-18-0012

i S)99M M3}
S e 19}e Pan|osal ajozewiylaw 35738 INSd ‘dAT
X ‘ow Y 0 uonele|ip ‘uolje|nbeodijue pasies ‘ewapao
R3 "4S 0} payIaNal 4y ‘wazen|iq St dvds AY/VY PRIl 4V lepad "esoudsq S3NRID 95 @)
A Ajebawoleday
= M DEEIN JiaINIp 'saydse
...u_, 3 Z 18 PaAjOSal Y1 ‘auoseyiawexap Y1 1esapow dAr pasied
m_ M pue uonele|ip vy 19)20|q e12q ‘Nid 2174 0L dvds ‘AY pa1eid NV ‘ewspao |epad ,S9AelD E| 8¢ (L)
© 7 paAjosal
a o Yl pue Ay uixobip Jnwinw
= E /Vd 30 uoiieje|ip 1384n1p 49xdo|q 4l d1103sAs 3ST dAr
‘4S 01 palIanal 4y €13 ‘dj0zZewIyIdN 59 dSAY 219A3s vy pale|iq 1V pasies ‘edoudshig N 1L 9)
Jnwunuw 21103sAs
- 357 ‘aneay
c syjuow ¥l |euuaysesed
m € 18 PAaAJOSAI Y1 VY D1ainip EJEVENCMEIET o0y dAr pasiel
=} pue uonele|ip vy 4950o|q e18q ‘Nid 514 dSAY vy peie|id 4N 'ewspa0 |epad 4N 1374 (9)
o sieak vy
.m T 18 PaAjOSaL N\Y ‘uolnie|nbeodiue
H /VY J0 uoneie|ip ‘uixobip Y1 9I9A3S aneay
a5 ‘dS 0} papdAdI JY  UD0[] 3R] ‘NLd 1S dvds ‘AY/vY paie|ia 4v AY ‘edoudsig ,S9neID 65 ()
L3 sieak
X C
Sg T 18 panjosal
[ NYd/Vd 30 uohrele|iq IVY ‘8j0ZzewIyIs|N 4] dvds N¥/Vvd pa3ie|id 4N eaoudsAg S9NeID 89 ()
= W., syyuow
=< 6 sieak z 1e
PaAj0sal \Y/VY 4O
uonjeje|ip ‘sieak
m Z e paloisal vy
£ wsipioJAying 493do|q 199 ‘Nid LS dvds VI/NY/VY paie|ld 4N eaoudsAq S9NeIH 874 ()
o Jredau anjen
.m Ajjes1ulp panjosau pidsnoia ‘sonaunip (o11035B1P NIREIEVEY ewapao
m ainjie} ueay by 419320|q e1eq ‘Nid *8Ll/St 11035AS) dvd ‘NY/VY paie|id IS |epad ‘esoudsAg ,SaAeln VA7 (€)
S uol1e|1IUdA
© |esiueydaw
W EN[I J1384NnIp %SGE uoisnya |euna|d
£ >1beyiowaey ‘auos|110204pAY 43 "Y1 91esdpow Jnwnw 21103sAs
” wouy 6 Aep 1e paiq 493d0|q 139 ‘NLd S9 dvds ‘NY/Vd pa1e|id v 'ewspao |epad DNIA dIXOL 14 €¥d
@) jJusWiealy
Ivy pauueld 3siie
pue dn-moj|o4 anwunuw 21103sAs
£ palne4aq Ja3dojq e19q ‘Nid 0s dvds V/Vd paie|id Ys 'ewspao |epad /S9AeID Ly [4:8}
2 Alebawoleday
m syyuow 9|13esind
V,,m 6 1e pasIanal Jnwunw
mJM 4 uolpunysip 311035As 35T dAr
et W AY ‘'Yiuow-i 1e 19%10|q Hd pasied ‘sxueus|ol
m m e paJoysau prothying e19q ‘s|ozewlqied Ly dvds /4L pliw ‘AY pale|id EN HO4D padnpay S9NeIDH 14 L4
m m m sawod3no jesiul)d juswieal] (PHWW) dv¥d  dVd 2)ewi}sa o} sbuipuly D9d3 suonelsajiuew sisoubelq J9puadn (sieak) dduI949Y
r_n._ fath) JUBWI}EdI}-}SOd JuUdwWiledl}-aid PIsh sidjdwedeqd diydesboipiedoydz Jeipie) aby

‘uoisusuadAy Areuow|nd pue uoiUNYSAP JejndIIIUDA

1Y611 Yum pa1eIdosse sisod1x010JAYL Yiim siusiled gz 4O sSWo0dIN0 pue juswieall ‘sbuipuly diydeiboipiedoyds ‘suoiielsajiuew deipaed ‘soiydesbowsq L djqel

http://www.edmcasereports.com


https://doi.org/10.1530/EDM-18-0012

(panunuod)

N syjuow Alebawoleday
= 0l 1€ PaA|osal sal} 's9319se UNwInw
L o -llewoude OHD3 211015As 3§17
Rz puE 4y ‘yiuow "aAR3Y Y ‘Al
=l | e paJo3sal d1324Nn1p 19320|q pasies ‘ewapao
= M wsiplolAying  ejaq ‘sjozewiyidn |ewsoN St dvds AY paie|iq 4v |epad ‘esoudsAq UN E ve (S1)
N @ suojosiupa.d
= M 19)0|q eisauodAy ujed
W < YN B13q ‘sjozewlyiain 4N *LC dvdw Yim AY pale|lg 998y 9Yd >13IN3|d S9NneIH N f474 (1)
& o) syjuow Ajebawoleday
=0 € 1e pazijewlou '$9}1058 ‘UOISN}D
si919weled |eana|d Unwunw
JejpJed 211035As 357
e J3y30 ‘syuow dAr papudsIp
P Z e paloisal uoje|nbeodnue ‘eWapao
m p1oJAyins pue 1334n1p Y1 d1esspow |epad ‘anbiyey
= YS 0} pauaAal 4y U3¥d0|q e19q ‘Nid |ewsoN SS dvds ‘NY/Vd pe1e|ld 1V ‘edoudsig ,S9AeID 4 9¢ (€1)
= syuow |,
2 18 pazi[euLou dvd
o pue ainjiej peay nuunw
g5 61 ‘syruow d11035As 357 AT
9SG 38 paJolsal so1324n1p Y1 desspow pasies ‘ewapao
.m m wsipioJAying ‘sjozewiqued 0€ 0L dvds ‘AY pa1e)i@ ys |epad ‘anbiey /S9NeID El 1374 (z1)
] syuow
> a
< > ¥ 1e pazijewuou Inwinw
- <
sio1owesed uone|nbeodiue 110154s |edide
delpJed ‘uixobip dAr Papudlsip
" Jsy3o 'y Aep 1e ‘so1124Nn1p 493do|q Hl ‘edlesieue
@ YS 01 payaAal v e1aq ‘s|ozewiqied |ewJoN o dvds 2J9A3s ‘v peie|id v ‘anbiyey DNIN El 8 (L)
= sieah ¢
.M 1e 4V Ul paujewal
= pue juswieasy
- SAIHULSP
3, paulpap
S waned L
= 31el9poW Yiim
= paje|ip sulewsal
) AY INQ Sy29M uol3e[13USA 357
v 9 }e paloisal dAISeAUI-UOU Y1 d3esdapow 18 |NSd ‘ewapao
wsipioJAying 112inip ‘nld 6S 69 dSAY ‘AY pa1el@ v |epad ‘edoudsAg YN El 143 (o)
YL pjiw yym
£ A¥ pa1e|ip Ajpjiw
S pamoys syyuow g
g 1e OHD3 "yruow |
=% uj pa403sal
= wsiploJAyine
m w m }oam-| 1e 21334Nn1p 4320|q dAr pasiel
53 m YS 01 palaAal 4y e19q ‘s|ozewlqied 44 9z dSAY YL 2I9A9S 'AY pa1e|ig v 'ewapa0 |epad YN N 14 (o)
0¥ SEE
m c2 9 1e pazijewlou
il 5 sio1owesed uoisnyye
celpJed uolnenbeodnue |eana|d |esane|iq
18y3o ‘y-gy 1e 21384Nn1p 49310|q ‘ewspao 1no-|e;

YS 01 paManal Jy  e13q ‘9|ozewIyIdN JewsoN JewJon N U1 249A3s ‘AY paie|id 1V ‘esoudsAg  uoiieipey 4 ¥S (6)

http://www.edmcasereports.com


https://doi.org/10.1530/EDM-18-0012

'UoI1eZ11919Y3ed 1eay Y6l Woly POALISP SN|BA S9I0UBP x "BHWW Of S :{dSAY ‘BHWW 8L-01 :dVdW ‘BHWW Z1-9/4Z S :(21]101SeIP/A1101sAS) dVd BHWW Q£ :dVdS 104
abuel jewsopN "uonerbinbau pidsndoul ‘Y1 ‘wyiAys snuis "Ys 'dd d1101sAs ‘dds ‘o4nssaid d1j01sAs Je|ndIIuDA YO ‘dSAY ‘BP14IUBA YD ‘AY ‘Dulpol aAI1deOIpER. ‘Y ‘winiiie 1ybi vy {|1peanoiyyjAdoud

o~
W ‘N1d “4nwinw d1j03sAs ued ‘|NSd ‘uoneinbinbas Areuowind “Yd ‘sunssaid Aisne Aieuownd dyd ‘pariodal Jou ‘YN ‘Duop 1ou ‘gN ‘uonenbinbai sresspow Y\ ‘dvVd uesaw dydw ‘ai1ob
m m Je|npoulynw ‘DN ‘ojew ‘| ‘2bpa |euials 13| ‘IS ‘wnLe 13| 1 ‘aanssaid snouaa Jeinbnl gAr ‘ajeway 4 ‘weabolipiedoyds ‘OHII ‘welbolpied0.3d9|d ‘DHJ ‘Hodal ased ‘YD ‘uolie||udly [eule 4y
S
55
s % syjuow
N @ 8 18 pPanjosal
S - uojsuapadAy
M =) Areuownd uoisnyys |eanald
- = pue Y| ‘syjuow ‘eaJe pidsnoLy
m m 9 je paloisal J9NO NS ‘dAr
wsiploJAying VY ‘ojozewiqued |ewJoN 59 dvds Yl 91e9poN us pasies ‘esoudsAq <374 (€2)
panoidwi
> uoneje|ip
= AY ‘uolie|edsa
o 9s50p 9|0zewIylaw J1384NnIp aq9y Zd pnoj ‘ewspao
IS uodn panjosal Y1 ‘ajozew|yIdN UN k4 dvdw Y1 949A3S ‘AY paie|iq  |elded |lepad ‘eaoudsAg 43 (z2)
= $99M Q|
o uey} aiow Jaye Jnwinw
= pazijewJiou dvd  |vY ‘9|0zewlyidIN 13 09 dSAY Yl HS 357 ‘esoudsAq 13 (12
2 - Yl [elAL) Yyiim
.m .m siaquieyd pazis
X C |ewJIou pamoys Zd pnoj
.m ..m OHD3 'sy9am may YAl 31esspow ‘aneay NY dAr
= = e UIYHM paJ0o3sal "Y1 9J9NSs gga9y pasies ‘ewspao
2 wsipioiAying IvY ‘sjozewiqied St 8L dvds 'V/AY/VY paieid  |ened |epad ‘esoudsAq 94 (02)
Yl [elAL) yiim
uonieie|ip vy/vl
" PaAjOSa) paMmoys
g OHD3 ‘syauow dAT papua1sip
3 ¥ 1@ paJolsal J1384nIp Y1 91eJ9pow-p|iw ‘ewspa0o
- wsiplolAying  49xdo|q exeq ‘nid (dSNY) 6€ M4 dvdw 'V1/vY paie|id HS |epad ‘edoudsAg €9 (61)
= panjosal 3571€
= sallljewsouqe INSd ‘@Aeay AY
> OHD3 ‘syruow AwopaplolAyy dAr papuaisip
= € 1e paJolsal |e301gns Y1 249A8S ‘BWdPL0
= wsiplolAying 21324n1p ‘NLd |ewuoN LS dvds ‘Nd/vY paie|id us |epad ‘eaoudsAq 62 (81)
a sieah
w 1€ [|]9M pauleway J1324N1p HIN/YL 91eJapow Jnwunuw J1|03sAs
Y "PAA|0SD BdJBSRUY 49o|q 199 ‘Nid [44 09 dvds ‘AY/vY peie|ia v |edide ‘ediesieuy [474 (L1)
uolINIIsuUlDd
Nld yum
m paAjosal ‘Nid 03 so1se
3 @suejjdwod-uou Jnwanu 2101sAs
8 01 anp pasde|aJ J1324N1p |ecide ‘ewspao
W(& " ainjie} peay ybry 19)20|q e12q ‘Nid N [5572 dvds Hl Y |epad ‘eaoudsAg V474 (L1)
o= = syuow vy
m w o [ e pazijewJou ‘uone|nbeodijue
m % = dVd pue paJoisal J1324n1p ewapao
,m Qu wsiplolAying 493d0|q €199 ‘'Nld %Sl *€S dvdw N¥Y/VY paie|id ENY |epad ‘edoudsAg 14 91)
r_n._ [t sawiod3no |esiulD juauneasy  (bHww) dvd (BHWW) dvd  dVd @)ewi3sd o} sbuipuly DHd3 suoijejsajiuews sisoubeiq JI9pudn (sieaf) duidj9Y
JUSWIILDI}-}SOd JUBWIIEdI}-did PIsh sidjdweded diydeiboipiedoydy Jeipied aby

panuiuo) L ajqeL

http://www.edmcasereports.com



https://doi.org/10.1530/EDM-18-0012

C S Singarayar and others

Endocrinology,
> Diabetes & Metabolism
CASE REPORTS

mechanisms consequently increase pulmonary arterial
pressure and induce right ventricular dysfunction (30).

Another less established hypothesis is the direct
effect of excess thyroid hormones inducing metabolism
of intrinsic pulmonary vasodilating substances resulting
in pulmonary vasoconstriction and elevated pulmonary
vascular resistance (16). The pulmonary vasculature
changes contribute to the haemodynamic burden of the
right ventricle on top of the increased venous return that
accompanies the uncontrolled hyperthyroid state (18).

The autoimmune nature of Graves’ disease is believed
to induce an immune mediated pulmonary endothelial
damage. However, studies examining the relationship
between the autoimmunity in Graves’ disease and
pulmonary hypertension have produced conflicting results.
Zuhur et al. demonstrated the presence of pulmonary
hypertension in a significant proportion of patients with
hyperthyroidism but did not find any difference of its
prevalence between patients with Graves’ disease and toxic
multinodular goitre (35% vs 36%) (27). There was also no
association found between pulmonary hypertension with
TSH receptor antibodies although a positive correlation
was found in another smaller study (26).

The occurrence of right ventricular dysfunction
is independent from the presence or absence of left
ventricular dysfunction. There was only one case in the
present series reported to have concomitant left ventricular
dysfunction. This finding is consistent with the findings
from Hong et al., which demonstrated that the right
ventricular dysfunction in thyrotoxicosis is not secondary
to hemodynamic changes induced by thyrotoxicosis-
associated left ventricular dysfunction (31). A longitudinal
study on patients with Graves’ thyrotoxicosis also
demonstrated evidence of hyperdynamic right
ventricular function, which normalized after resolution of
thyrotoxicosis with treatment (29). It was thus postulated
that an elevated right ventricular preload will predispose
one to decompensated right ventricular failure if not
reversed promptly.

The present case series is the largest so far, which
provide an overview of this often less recognized
association. Limitations include the lack of objectivity
in the evaluation of right ventricular dysfunction and
only five patients had their pulmonary hypertension
confirmed with direct PAP measurements via right
heart catheterisation. The exact duration required from
restoration of euthyroidism to normalization of abnormal
cardiac parameters were not specified in many cases. The
clinical dilemma often lies in the extent of investigations
these patients should be subjected to in order to exclude
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other causes of isolated right ventricular dysfunction
and pulmonary hypertension. Further research on
the potential mechanism of pulmonary hypertension
and right ventricular dysfunction in thyrotoxicosis,
predisposing factors and natural history will be essential to
provide a rational approach in the detection, prevention
and management strategy of this condition.

In conclusion, right ventricular dysfunction and
pulmonary hypertension is not well recognized,
potentially lethal but fully reversible complication
of thyrotoxicosis. It appeared to be predominantly
driven by the increased cardiac output and pulmonary
vascular resistance. It may be underdiagnosed due to
the non-specific symptoms of dyspnoea or fatigue that
is often attributable to the thyrotoxicosis itself. Based
on the findings from the present case series, the sign
and symptoms of right ventricular dysfunction and
pulmonary hypertension should be actively sought in all
cases of thyrotoxicosis regardless of aetiology, especially
among those with newly diagnosed thyrotoxicosis.
Among patients with unexplained right ventricular
dysfunction and or pulmonary hypertension, one should
consider screening for hyperthyroidism. As the right
ventricular dysfunction and pulmonary hypertension
are fully reversible, prompt restoration of euthyroidism is
warranted to prevent the development of decompensated
right heart failure and to prevent recurrence of right
ventricular dysfunction and or pulmonary hypertension.
Definitive treatment options, such as radioactive iodine
therapy or thyroidectomy, should be considered early to
allow timely resolution of right ventricular dysfunction
and pulmonary hypertension.
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