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DeoXpPOMOLIMTOMA — PeAKast OMYXOAb, PA3BUBAIOLLASICS U3 AAPEHOMEAYAASIPHBIX XPOMAMUHHBIX KAETOK M MPOAYLIUPYIOLLAS OAMH
MAWM HECKOABKO KaTeXOAAMMHOB (aAPEHAAMH, HOPAAPEHAAMH, AOhaMMH), PEAKO — FOPMOHAAbHO HeakTuBHast. LinaHoTuyeckue no-
POKM CepALia TaKXKe SIBASIOTCS OTHOCUTEAbHO PEAKOW NMaTOAOTMEN, U OAHUM M3 HaMboAee PeAKMX UX BAPMAHTOB SIBASIETCS €AWH-
CTBEHHbIM XeAyAouek cepaua. [peAnoAOXMTEABHO, Y MALIMEHTOB C LMAHOTUHECKMMM NOPOKaMM CepPALIA HacTOTa BCTPeYaeMoCTH
(PeOoXPOMOLIMTOM M MaparaHrAMOM MOXET ObITb Bblllle BCAEACTBUE HAAMUMS OMPEAEAEHHbIX FEPMUHATUBHBIX M COMATUHECKMX MY-
Taumni. pu UMaHOTUYECKMUX MOPOKAX CEPALIA Pa3BUTUE 3A0KAUECTBEHHBIX APUTMUI SIBASIETCSI OAHOW M3 HaCTbIX MPUYMH CMEPTY.
KasymncTuueckmn peako coveTaHne HeoXpoMOLIMTOM C EAUHCTBEHHBIM AEBbIM XKEAYAOUKOM CEpALIA: B AUTEPATYpe OMNMUCaHO BCEero
BOCeMb TaKMX CAydaeB. Hamu onucaH yHUKaAbHbIA CAyHait COYeTaHMSi EAMHCTBEHHOTO AEBOTO >KEAYAOUKa CepALla, (heOXPOMOLIN-
TOMbI M YCTOMHYMBOWM KEAYAOUKOBOWM TaXMKAPAMM Y MOAOAOTO NaLieHTa. [pUUMHON XeAyAOUKOBOM TaxMKapAWUM, MO BCEM BUAUMO-
CTH, B AQHHOM CAyYae sIBASIAACb HeaAeKBaTHasi MEAMKAaMEHTO3Hast Tepanust (Ha3HaueHue Bepanamuaa). [poBeaeHne xupypruve-
CKOrO AeYeHUs1 (heOXPOMOLIMTOMBI U HamnpaBAEHKE NalMeHTa Ha KaPAMOXMPYPrUHeckoe AeHeHne CTaAO BO3MOXKHO TOAbKO MOCAE
KOppeKLMHU aHTUTMNEPTEH3UBHOM M aHTUAPUTMUYECKOIN Tepanunu: 3amMeHbl BepanammAaa Ha KOMOMHALMIO AOKCAa303MHA M aMMOAa-
POHa C AOCTUXKEHWUEM CHHYCOBOIO PUTMA M OTHOCUTEABHO YAOBAETBOPUTEABHbIX NOKa3aTeAen AA.
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Sustained ventricular tachycardia in a patient with a single ventricle of the heart

and a pheochromocytoma
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A pheochromocytoma is a rare tumor that develops from adrenomedullary chromaffin cells and produce ones or more catechol-
amines, including adrenaline, norepinephrine, and dopamine. On rare occasions a pheochromocytoma is hormonally inactive.
Cyanotic heart disease is also a relatively rare pathology. One of its least frequently occurring variants is the single ventricle of
the heart. Presumably, in patients with cyanotic heart defects, the occurrence of pheochromocytes and paragangliomas will be
higher due to the presence of certain germinative and somatic mutations. In cyanotic heart defects, the development of malignant
arrythmias is one of the frequent causes of death. A combination of a pheochromocytoma with a single ventricle of the heart is
extremely rare: only eight such cases have been described in the literature. This article describes a young patient with a unique
case of a single ventricle of the heart, pheochromocytoma and sustained ventricular tachycardia. The cause of the ventricular
tachycardia, in all likelihood, was inappropriate medical care — in this case, a prescription for verapamil. The surgical excision of
the pheochromocytoma and the referral of the patient for cardiac surgery became possible only after correcting the antihyperten-
sive and antiarrhythmic therapy. Verapamil was replaced with a combination of doxazosin and amiodarone, resulting in relatively

satisfactory blood pressure readings and sinus rhythm.

Keywords: case report, pheochromocytoma, single ventricle of the heart, ventricular tachycardia.

Background

Cyanotic cardiac diseases (CCD) are a subgroup of
congenital disorders of the cardiac anatomy that manifest
shortly after birth by signs such as systemic hypoxia and
hypoxemia, which, in turn, cause intracardiac hemody-
namic disorders. The incidence rate of congenital heart
defects among newborns is 7.05 per 1,000 newborns in Eu-
ropeans and 13.08 per 1,000 newborns in Asians. In adults,
congenital heart defects occur with a frequency of 4.09
cases per 1,000 individuals [1, 2].

Pheochromocytoma (PC) is a tumor that develops
from adrenomedullary chromaffin cells, producing one or
more catecholamines (adrenaline, norepinephrine, and

dopamine), and is rarely hormonally inactive [3]. The in-
cidence of PC in patients with arterial hypertension or ad-
renal incidentalomas is 0.1% and 4%, respectively [4]. The
prevalence of PC in the general population is estimated to
be <1 per 100,000 individuals per year [5, 6].

Among the CCD, one of the rarest is the presence of
only a single ventricle of the heart. According to a study
by Coats et al. (2015), this defect occurs in 16 per 100,000
newborns and 2 per 100,000 adults [7]. Its combination
with PC is even rarer, with only eight such cases described
in the literature [8-14].

Remarkably, 70%—80% of patients with PCs and
paragangliomas (derivatives of nonadrenal chromaffin cells
of the neural crest) have a certain combination of specif-
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ic germinal and somatic mutations. According to the Can-
cer Genome Atlas, the genes involved in these mutation
complexes are divided into three clusters, namely a pseu-
dohypoxia group, including SDHA, SDHB, SDHC, SDHD,
SDHAF2, VHL, and HIF2a; a group of Wnt-signaling
pathways (CSDEI and MAMLJ3); and a group of kinase
signaling pathways (RET, NFI, TMEM127, MAX, and
HRAS). Mutations in genes of the pseudohypoxia group
are associated with dysregulation of the factor induced by
hypoxia (HIF), an oxygen-dependent factor that is in-
volved in the cellular and tissue response to hypoxia (com-
prising neoangiogenesis, modulation of apoptosis, prolif-
erative reactions, and changes in the levels of cell metab-
olism) [15].

These genetic data enable us to take a second look at
many classical works devoted to tissue and cellular chang-
es under true hypoxic conditions. For example, carotid si-
nus glomal cells as well as chromaffin cells of the adrenal
glands during the postnatal period are known to be sensi-
tive to oxygen levels in the blood. Moreover, chronic hy-
poxemia leads to hyperplasia of the carotid sinus, and peo-
ple living in highlands have a higher risk of developing PC
and PG than those living in lowlands [16]. Furthermore,
the mitochondrial structure (the main organelle involved
in cell respiration) is disturbed in PC and paraganglioma
cells, and a previous study described a case of paragangli-
oma regression after achieving remission of chronic hy-
poxia. Almost 25% (5/21) of patients with PC diagnosed
at Johns Hopkins University from 1901 to 1962 had CCDs,
and several clinical cases have been published that describe
a combination of these pathologies. Moreover, based on
autopsy findings, the incidence rate of congenital heart
defects with peripheral tumors from cells derived from the
neural crest is significantly higher than the average of the
population [16].

Accordingly, it was suggested that the incidence of
PCs and paragangliomas may be higher in patients with
CCD [16].

Despite a casuistically rare combination of cyanotic
heart defects and PCs, Opotowsky et al. (2015) reported
that the incidence of PCs and paragangliomas in patients
hospitalized due to CCD was significantly higher than in
other patients [17]. Furthermore, this difference did not
correlate with other known risk factors for developing tu-
mors from chromaffin cells (the study was conducted ret-
rospectively based on data from the American database
Nationwide Inpatient Sample, and almost 17,000 cases
were analyzed) [17].

A retrospective study by George et al. [18] also showed
a significantly higher incidence of heart defects in patients
with neuroblastomas compared with patients with leuke-
mia (20% and 3.6%, respectively). However, evidence for
a relationship between chronic hypoxia and the develop-
ment of PCs and paragangliomas remains uncertain.

Recently, the survival rate of patients with congenital
CCD has continued to increase as a result of the develop-
ment of surgical care for these patients and, possibly,
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through this process, data that enable validation of the
above patterns will be acquired [16].

Many cases of ventricular tachycardia (VT) in patients
with PC have been described in the literature [19-25].
Stenstorm et al. (1988) reported 31 patients with PC in
whom the average QTc interval was normal at the time of
diagnosis (440140 ms), somewhat shortened after admin-
istration of phenoxybenzamine (430+20 ms), and de-
creased to 410120 ms after surgical treatment. Moreover,
in 35% of patients, the QTc was more than 440 ms at the
time of diagnosis, and these phenomena persisted post-
operatively in only two patients [25]. Another study states
that an increase in the QT interval is also found in 35% of
patients with PC; however, in isolated cases this leads to
the formation of ventricular rhythm disorders [26].

In CCD, the development of malignant arrhythmias
is one of the common causes of death. In a major multi-
center study of patients with various forms of congenital
heart defects, arrhythmias were the cause of 14% of lethal
outcomes; in the vast majority of cases, the cause of death
was ventricular fibrillation [27].

The mortality rate of patients with a history of Fon-
tan surgery for the formation of a total cavopulmonary
junction is due to sudden cardiac death in only 9.2% of
cases (in particular, ventricular arrhythmia). This indica-
tor is significantly inferior to the mortality rate after the
Fontan surgery itself (68%) and is comparable to mortal-
ity from chronic heart failure (CHF) (6.6%) and throm-
boembolism (7.2%) [28]. To the best of our knowledge,
there are no epidemiological data on the frequency of
monomorphic VT in patients with a single left ventricle of
the heart.

Therefore, the patient described in this article is of
particular interest because of the rarity of the combination
of his pathologies. The case presented herein is character-
ized by the presence of recurrent VT and is compared to
all patients described previously in the literature.

Case description

Patient D., 21 years old, born and living in the moun-
tainous regions of the Caucasus northeastern part, was
hospitalized at the National Medical Endocrinology Re-
search Center to determine the hormonal activity of in-
cidentaloma of the right adrenal gland (detected by ul-
trasound in a random examination at a primary care fa-
cility). Upon admission, he complained of shortness
of breath, dizziness, increased blood pressure (BP) of
170/100 mmHg, and palpitations. The anamnesis revealed
that soon after birth, a congenital heart defect was re-
vealed in the form of a double-inlet single anatomical-
ly left ventricle, combined pulmonary stenosis, an extra
superior vena cava draining into the coronary sinus, and
aortopulmonary collaterals from the descending aorta to
both lungs. At the age of 1 year, the patient underwent bi-
directional cavopulmonary anastomosis. In 2016, Fontan
surgery was recommended due to the formation of anas-
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tomosis between the inferior vena cava and pulmonary
arteries. In 2017, in preparation for surgery, an asymp-
tomatic increase in BP up to 220/110 mm Hg was detect-
ed, and an adrenal ultrasound revealed a massive forma-
tion of the right adrenal gland of 46 X 36 mm with clear
contours. The level of blood cortisol was 464.2 nmol/I; no
further examinations have been conducted. During Holter
ECG monitoring, atrial pacemaker migration, supraven-
tricular tachycardia runs, and idioventricular rhythm ep-
isodes with a heart rate of 60—70/min were recorded; as
a result, the patient was referred to inpatient examination
at the National Medical Endocrinology Research Center.
Two weeks before hospitalization, to reduce the likelihood
of erroneous examination results and determine the hor-
monal activity of the volumetric formation of the adrenal
gland, beta-blocker therapy was canceled. In the period
of hospitalization, the patient received verapamil 240 mg
per day, doxazosin 0.2 mg per day, and his BP was mon-
itored irregularly.

Results of physical, laboratory, and instrumental
studies

Upon admission on the ECG, VT was registered
(Fig. 1), which was accompanied by arterial hypotension
up to 90/70 mmHg.

Tachycardia lasted from several minutes to 1 hour,
stopped spontaneously, but recurred again. To control the
rhythm, verapamil was discontinued. Amiodarone in satu-
rating doses (200 mg twice a day) and beta-blocking agents
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(metoprolol succinate 12.5 mg twice a day, followed by an
increase to 25 mg twice a day) were prescribed orally, and
therapy with alpha-adrenoblocker administration was con-
tinued (doxazosin 6 mg twice a day). Within 2 days, a steady
sinus rhythm was achieved; at the same time, his BP in-
creased to 200/100 mmHg; as a result, a prolonged form of
nifedipine 30 mg was administered at night, as well as ACE
inhibitors (enalapril 5 mg 2 twice a day).

Clinical and laboratory examination

Echocardiography (Fig. 2) revealed II-1I1 degree mi-
tral and tricuspid regurgitation as well as a functioning oval
window with a diameter of 4—5 mm, a single double-in-
let left ventricle, and a left ventricular ejection fraction of
75%.

Computed tomography revealed the formation of the
right adrenal gland with clear and even contours, dimen-
sions of 39x37%X43 mm?, and a native density of 44 HU.

Daily urinalysis revealed an isolated increase in
normetanephrines to 15,367 mcg/day (35-445). Labora-
tory data suggesting hyperaldosteronism and hypercorti-
coidism were not obtained.

Differential diagnosis

To rule out multiple endocrine neoplasia, an ultra-
sound of the thyroid and parathyroid glands was per-
formed. No additional formations were detected, and
functional disorders of the thyroid gland were also ruled
out; thus, PC was diagnosed.
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Fig. 1. Electrocardiogram on admission. Monomorphic ventricular tachycardia is recorded.
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Fig. 2. Echocardiography data.

a — short parasternal position at the level of the mitral valve; b — apical 4-chamber position, diastole; ¢ — apical 4-chamber position, systole.

Treatment

The results of an additional examination of the space-
occupying lesion of the right adrenal gland facilitated di-
agnosis of PC; as a result, doxazosin was prescribed at an
initial dose of 6 mg per day, and surgical treatment of
right-sided adrenalectomy was recommended.

Additionally, considering the frequent recurrence of
VT and heart failure, therapy with amiodarone (400 mg
per day) and metoprolol (50 mg per day) was continued.
To achieve optimal BP, enalapril 10 mg per day and nife-
dipine 30 mg per day were prescribed.

Outcome and results of the follow-up

After 5 months, the patient was hospitalized again at
the National Medical Endocrinology Research Center.
The patient adhered to the therapy prescribed previously,
and the doxazosin dose was increased to 16 mg per day.
As a result, BP indicators were achieved in the range of
170/100—100/70 mmHg. On ECG series, sinus tachycar-
dia with a heart rate of 90—100/min was recorded, subjec-
tive complaints of cardiac arrhythmias were not present,
and the patient did not experience syncopal or presynco-
pal conditions.

At the time of hospitalization, CHF symptoms were
moderate, at a level of functional class 2, according to the
NYHA. No ventricular arrhythmias were detected by
Holter ECG monitoring.

Considering the persistent increase in blood levels of
potassium (up to 5.8 mmol/L) and creatinine (up to
123 umol/L, eGFR according to CKD-EPI 72 ml/min/
1.73 m?), ACE inhibitors were discontinued. Because of
the high resting heart rate of 90—100 beats per min, the
metoprolol succinate dose was increased to 50 mg per day.
The calcium channel blocker (nifedipine) was withdrawn
owing to the optimal control of BP during therapy with
alpha and beta adrenoceptor blocking agents, and amio-
darone therapy was continued.

The patient underwent laparoscopic right-sided ad-
renalectomy at the surgery department at the National
Medical Endocrinology Research Center. The histologi-
cal material obtained corresponded to alveolar type PC of

histological structure with fibrous degeneration at the cen-
ter. During the postoperative period, no abnormalities and
no relapse of VT were noted, and BP was optimally con-
trolled. The patient was discharged on day 10 after surgery
and was referred to cardiac surgeons for surgical treatment
of heart disease.

Discussion

Despite the extremely rare combination of PC and
congenital heart defects, such patients can be found in the
clinical practice of cardiologists, endocrinologists, or sur-
geons.

The treatment of such patients requires a particularly
careful approach because some drugs prescribed routine-
ly for one pathology may be contraindicated in the pres-
ence of concomitant diseases. In the present patient (with
a single ventricle of the heart, CHF, and PC), it was most
likely the prescription of verapamil to the patient along
with morphological changes in the myocardium and the
withdrawal of beta-blockers that led to the development
of stable VT. Cases of VT initiated by verapamil have al-
ready been described in the literature [29]. Following the
withdrawal of verapamil and large doses of alpha- and
beta- adrenoceptor blocking agents and amiodarone, it
was possible to achieve normalization of the heart rhythm,
which facilitated surgical treatment of PC to be performed
and further stages of the congenital heart disease treat-
ment to be planned.

It is possible that the lengthening of the QT interval
with PCs (with high concentrations of blood catechol-
amines) in some cases can be regarded as a manifestation
of the elongated QT syndrome of the first type, which is a
condition associated with the simultaneous presence of
two populations of potassium channels in the myocardi-
um: dysfunctional and intact. This type of syndrome is
characterized by a paradoxical response to the adminis-
tration of catecholamines such that the QT lengthens by
more than 30 ms, whereas in healthy individuals, with an
increase in blood levels of catecholamines, QT is short-
ened [30, 31].
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Notably, in addition to the prescription of verapamil,
both the weakness of the sinus node and the withdrawal
of beta-blockers in a patient with PC could contribute to
the development of VT.

In our opinion, urgent surgical treatment of VT in a
patient with CCD and PC was not justified and should
only be considered if antiarrhythmic therapy is ineffective
after normalization of catecholamines. Furthermore, the
implantation of a cardioverter defibrillator was not recom-
mended because the cause of VT development was most
likely reversible. However, the frequency of development
of life-threatening cardiac arrhythmias in patients with PC
remains unclear and requires further research.

Conclusion

This clinical case describes a complex combination of
potentially life-threatening diseases, namely a single left
ventricle of the heart and PC in a young patient. The pre-

CASE REPORT

scription of a non- dihydropyridine calcium blocker (vera-
pamil) led to the development of recurrent stable VT. Sur-
gical treatment of PC and referral to cardiac surgery was
only possible after the adjustment of antihypertensive and
antiarrhythmic therapy, namely replacing verapamil with
a combination of doxazosin and amiodarone and achiev-
ing sinus rhythm and relatively satisfactory BP values.

Additional information

Foundation source: the article was prepared and published at the
personal expense of the authors.

Patient consent. Medical data is published with the written per-
mission of the patient.

Conflict of interest. The authors declare no apparent or poten-
tial conflicts of interest related to this publication.

Authors contributions: all authors made a significant contribu-
tion to the article preparation, have read and approved the final
version before publication.

/\MTEPATYPAl REFERENCES

1. vander Bom T, Bouma BJ, Meijboom FJ, et al. The prevalence of
adult congenital heart disease, results from a systematic review and
evidence based calculation. Am Heart J. 2012;164(4):568-575. doi:
https://doi.org/10.1016/j.ahj.2012.07.023

2. Sayasathid J, Somboonna N, Sukonpan K. Epidemiology and Eti-
ology of Congenital Heart Diseases. In: Rao PS, editor. Congenital
Heart Disease — Selected Aspects. InTech; 2012. p. 47-84.

3. Lenders JW, Duh QY, Eisenhofer G, et al. Pheochromocytoma and
paraganglioma: an endocrine society clinical practice guideline. J
Clin Endocrinol Metab. 2014;99(6):1915-1942.
doi: https://doi.org/10.1210/jc.2014-1498

4.  Mantero F, Terzolo M, Arnaldi G, et al. A survey on adrenal inci-
dentaloma in Italy. Study Group on Adrenal Tumors of the Italian
Society of Endocrinology. J Clin Endocrinol Metab. 2000;85(2):637-
644. doi: https://doi.org/10.1210/jcem.85.2.6372

5. Bravo EL, Tagle R. Pheochromocytoma: state-of-the-art and fu-
ture prospects. Endocr Rev. 2003;24(4):539-553.
doi: https://doi.org/10.1210/er.2002-0013

6. Mittendorf EA, Evans DB, Lee JE, Perrier ND. Pheochromocy-
toma: advances in genetics, diagnosis, localization, and treatment.
Hematol Oncol Clin North Am. 2007;21(3):509-525.
doi: https://doi.org/10.1016/j.hoc.2007.04.012

7.  Coats L, O’Connor S, Wren C, O’Sullivan J. The single-ventricle
patient population: a current and future concern a population-based
study in the North of England. Heart. 2014;100(17):1348-1353.
doi: https://doi.org/10.1136/heartjnl-2013-305336

8. Abel, Nomura M, Sakamoto R, et al. Two Cases of Pheochromo-
cytoma Associated with Single Ventricle Syndrome. Nihon Naika
Gakkai Zasshi. 2007;96(5):994-996.
doi: https://doi.org/10.2169/naika.96.994

9. Cheung YW, Spevack DM. Single left ventricle and pheochromo-
cytoma. Congenit Heart Dis. 2008;3(5):355-358.
doi: https://doi.org/10.1111/j.1747-0803.2008.00183.x

10. Filgueiras-Rama D, Oliver JM, Ruiz-Cantador J, et al. Pheochro-
mocytoma in Eisenmenger’s syndrome: a therapeutic challenge. Rev
Port Cardiol. 2010;29(12):1873-1877.

11. Sparks JW, Seefelder C, Shamberger RC, McGowan FX. The peri-
operative management of a patient with complex single ventricle
physiology and pheochromocytoma. Anesth Analg. 2005;100(4):
972-975.
doi: https://doi.org/10.1213/01.ANE.0000146433.84742.3A

12. Suffredini G, Diaz-Rodriguez N, Chakravarthy K, et al. Anesthet-
ic Management of Pheochromocytoma Resection in Adults with
Single Ventricle Physiology. Cureus. 2017;9(12):¢1928.
doi: https://doi.org/10.7759/cureus.1928

13. Tjeuw M, Fong J. Anaesthetic management of a patient with a
single ventricle and phaeochromocytoma. Anaesth Intensive Care.
1990;18(4):567-569.

14. Yuki K, Shamberger RC, McGowan FX, Jr., Seefelder C. The
perioperative management of a patient with Fontan physiolo-
gy for pheochromocytoma resection. J Cardiothorac Vasc Anesth.
2008;22(5):748-750.
doi: https://doi.org/10.1053/j.jvca.2007.05.005

15. Zhao B, Zhou Y, Zhao Y, et al. Co-Occurrence of Pheochromo-
cytoma-Paraganglioma and Cyanotic Congenital Heart Disease: A
Case Report and Literature Review. Front Endocrinol (Lausanne).
2018;9:165.
doi: https://doi.org/10.3389/fendo.2018.00165

16. Singh GD, Anuradha S, Sethi P, et al. Pheochromocytoma and te-
tralogy of Fallot: Coincidence or a rare association? Asian Cardio-
vasc Thorac Ann. 2016;24(1):75-77.
doi: https://doi.org/10.1177/0218492314545499

17.  Opotowsky AR, Moko LE, Ginns J, et al. Pheochromocytoma and
paraganglioma in cyanotic congenital heart disease. J Clin Endocri-
nol Metab. 2015;100(4):1325-1334.
doi: https://doi.org/10.1210/jc.2014-3863

18. George RE, Lipshultz SE, Lipsitz SR, et al. Association between
congenital cardiovascular malformations and neuroblastoma. J Pe-
diatr. 2004;144(4):444-448.
doi: https://doi.org/10.1016/j.jpeds.2003.12.032

19. Boiffard E, Abbey S, Burban M, et al. Bi-directional ventricular
tachycardia and pheochromocytoma: a case report. Arch Mal Coeur
Vaiss. 2006;99(2):183-186.

PROBLEMS of ENDOCRINOLOGY 2019;65(2):107-112

11



KAMIHMYECKIMI CAYYAR DOI: https://doi.org/10.14341/probl9949

20. LiW-M, Huang C-H, Su C-M, et al. Extra-Adrenal Pheochromo-  26. Paulin FL, Klein GJ, Gula LJ, et al. QT prolongation and mono-

cytoma Presenting with Life-Threatening Ventricular Tachycardia: morphic VT caused by pheochromocytoma. J Cardiovasc Electro-
A Case Report. Kaohsiung J Med Sci. 2004;20(12):612-615. physiol. 2009;20(8):931-934.
doi: https://doi.org/10.1016/s1607-551x(09)70268-2 doi: https://doi.org/10.1111/j.1540-8167.2008.01405.x
21. Magalhaes AP, Pastor A, Nuiiez A, Cosio FG. Ventricular tachy-  27. Gillespie HS, Lin CC, Prutkin JM. Arrhythmias in structural heart
cardia as initial presentation of pheochromocytoma. Revista Espa- disease. Curr Cardiol Rep. 2014;16(8):510.
fiola de Cardiologia. 2007;60(4):450-451. doi: https://doi.org/10.1007/s11886-014-0510-7
doi: https://doi.org/10.1157/13101651 28. Yap SC, Harris L. Sudden cardiac death in adults with congenital
22. Park JW, Park SJ, Hur KY, et al. Recurrent ventricular tachy- heart disease. Expert Rev Cardiovasc Ther. 2009;7(12):1605-1620.
cardia in malignant metastatic pheochromocytoma. Circulation. doi: https://doi.org/10.1586/erc.09.153
20¥2;125(10)5e‘}35'438~ ) ) 29. Shiraishi H, Ishibashi K, Urao N, et al. Two Cases of Polymor-
doi: https://doi.org/10.1161/circulationaha.111.089607 phic Ventricular Tachycardia Induced by the Administration of
23. Petit T, de Lagausie P, Maintenant J, et al. Thoracic pheochromo- Verapamil against Paroxysmal Supraventricular Tachycardia. In-
cytoma revealed by ventricular tachycardia. Clinical case and re- tern Med. 2002;41(6):445-448.
view of the literature. Eur J Pediatr Surg. 2000;10(2):142-144. doi: https://doi.org/10.2169/internalmedicine.41.445
doi: https://doi.org/10.1055/s-2008-1072345 30. Vyas H, Ackerman MJ. Epinephrine QT stress testing in congenital
24. Zhang MM, Mao W, Wu D, Liu P. Pheochromocytoma with Ven- long QT syndrome. J Electrocardiol. 2006;39(4 Suppl):S107-113.
tricular Tachycardia as the Presenting Symptom. Chin Med J (Engl). doi: https://doi.org/10.1016/j.jelectrocard.2006.05.013
2()?6;129(12):1_505'1506' 31. Zhou W, Ding SF. Concurrent Pheochromocytoma, Ventricular
doi: https://doi.org/10.4103/0366-6999.183416 Tachycardia, Left Ventricular Thrombus, and Systemic Emboli-
25. Stenstrom G, Swedberg K. QRS Amplitudes, QTc Intervals and zation. Intern Med. 2009;48(12):1015-1019.
ECG Abnormalities in Pheochromocytoma Patients before, dur- doi: https://doi.org/10.2169/internalmedicine.48.2022

ing and after Treatment. Acta Med Scand. 2009;224(3):231-235.

doi: https://doi.org/10.1111/7.0954-6820.1988.tb19366.x PyKoruch nonyuena: 17.10.2018

Opo6pena x myboaukanuu: 11.01.2019
Ony6iukoBaHa online: 20.01.2019

NHO®OPMAILINA Ob ABTOPAX

*Menkozépos Koncrantun Braqumuposuy, k.M.H. [Konstantin V. Melkozerov, MD, PhD]; aapec: Poccusi, 117036 Mocksa, yi. [IM. YibsiHOBa,
1. 11 [address: 11 Dm.Ulyanova street, Moscow 117036, Russia]; ORCID: https://orcid.org/0000-0002-7328-6316; eLibrary SPIN: 5307-9820; e-
mail: melkozerovkv@gmail.com

Kysuenos Anekcanap Bopucosuy, k.M.H. [Alexander B. Kuznetsov, MD, PhD]; ORCID: https://orcid.org/0000-0002-9008-6893; eLibrary SPIN
8253-4026; e-mail: abkuznetsoff@yandex.ru

Kanammnkos Bukrop IOpseBuy, 1.M.H., mpodeccop, akanemuk PAH [Victor Yu. Kalashnikov, MD, PhD, Professor]; ORCID: https://orcid.
org/0000-0001-5573-0754; eLibrary SPIN: 5342-7253; e-mail: victor9368@gmail.com

AbmymxadupoBa @atuma MaromenoBHa, k.M.H. [Fatima M. Abdulkhabirova, MD, PhD]; ORCID: https://orcid.org/0000-0001-8580-2421; eLi-
brary: SPIN 2462-1115; e-mail: a-fatima@yandex.ru

Ky3nenos Cepreii Hukonaesuy, k.M.H. [Sergey N. Kuznetsov, MD, PhD]; ORCID: https://orcid.org/0000-0001-8558-7725; eLibrary SPIN: 9870-
2578; e-mail: kuznetsov_enc@mail.ru

TopoaueBa Anna Makcumosna [Anna M. Gorbacheva, MD]; ORCID: https://orcid.org/0000-0003-2669-9457; eLibrary SPIN: 4568-4179; e-mail:
ann.gorbachewa@yandex.ru

Henos NBan UBanoBuY, 1.M.H., mpocdeccop, akageMuk PAH [Ivan I. Dedov, MD, PhD, Professor|; ORCID: https://orcid.org/0000-0002-8175-
7886; eLibrary SPIN: 5873-2280; e-mail: dedov@endocrincentr.ru

KAK IIUTUPOBATD:

Menkosépos K.B., Kyznenor A.b., Kanamnukos B.1O., A6nynxaéuposa ®@.M., Kysueuos C.H., lopbayeBa A.M., [lenos WU.U. Ycroituusas
KeTyOUYKOBast TAXUKAPAUS y TIAIIMEeHTa C eMUHCTBEHHBIM XeTyJTOuYKOM cepiiia u heoxpoMonutomoii // [lpobaemot sndokpunonoeuu. — 2019. —
T. 65. — Ne2. — C. 107-112. doi: https://doi.org/10.14341 /probl9949

TO CITE THIS ARTICLE:

Melkozerov KV, Kuznetsov AB, Kalashnikov VYu, Abdulhabirova FM, Kuznetsov SN, Gorbacheva AM, Dedov I1. Sustained ventricular tachy-
cardia in a patient with a single ventricle of the heart and a pheochromocytoma. Problems of Endocrinology. 2019;65(2): 107-112. doi: https://doi.
org/10.14341/probl9949

112 MPOBAEMbI SHAOKPUHOAOIMN 2019. — T. 65 — N°2. — C. 107-112



