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Abstract  The work was initiated to study clinical implications in patients with pheochromocytomas. Materials and 

methods: Clinical observations among 51 patients (23 men, 45.1%; 28 women, 54.9% and 6 children, 11.8%) with 

pheochromocytomas undergoing both outpatient and inpatient treatment at the tertiary Center for the Scientific and Clinical 

Study of Endocrinology, Uzbekistan Public Health Ministry, are at the core of the study. The patients’ age ranged from 13 to 

66 years, mean age was 38.7 ± 13.7 years. General clinical, biochemical, hormonal and instrumental methods of investigation 

constitute the algorithm of the study. Results and discussion: Our study on age-related peculiarities of patients with 

pheochromocytomas demonstrated presence of pheochromocytomas in all age groups, but predominantly (54.9%; χ2=39.2; 

р<0.0001) in the young patients (18-44 years). The right localization was found in most patients (62.7%; χ2=5.65; р=0.02), in 

13 (25.5%) and 6 (11.8%) the left and bilateral localization was found. Clinical manifestations of pheochromocytoma were 

highly variable. High arterial pressure observed in all patients (n=51, 100%) was the main symptom of the diversified PHEO 

clinical picture. Mean age at the first elevation of arterial pressure was 35.4 ± 13.4 years; in 40 patients (78.4%; χ2=30.7; 

р<0.0001) taking place at the age under 45, that is at the working age, while occurring after 45 in 11 (21.6%). Conclusions: 

Most pheochromocytomas (54.9%) presented in young people with insignificant predominance of women as compared to 

men (54.9% versus 45.1%, respectively). Arterial hypertension was registered in 100% of patients being the main clinical 

symptom of the disease. Arterial hypertension was the mixed one; that is with arterial pressure elevation > 200 mm Hg in the 

setting of the initially increased arterial pressure. In 15 patients (29.4%) arterial hypertension was constant; sharp rise in 

arterial pressure in the setting of normal arterial pressure could be seen in 5 (9.8%).  
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Pheochromocytoma is a hormonally active tumor from the 

chromaffin tissue producing catecholamines and clinically 

manifesting with arterial hypertension syndrome of various 

manifestation rates, as well as with multiple metabolic 

disorders [1]. The prevalence of PPGLs, that is, of 

pheochromocytomas (PHEOs) and extra-adrenal 

paragangliomas (PGLs) is estimated ranging between 

1:65000 and 1: 2500, the incidence in the USA varied from 

550 to 1600 cases per year [2]. The 4th and 5th decades of life 

are the most frequent period for the tumors to onset, more 

frequently in women than in men (55.2% versus 44.8%) [3,4]. 

A pathological production and secretion of adrenalin, 

noradrenalin and dopamine resulting in the pronounced 

lesions of organs and systems is responsible for multiplicity 

of the tumors’ clinical manifestations. 

The catecholamine-producing tumors typically present  
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with the diverse and variable manifestations suggestive of 

many diseases that is why pheochromocytoma is frequently 

called “great mimic” [2]. Persistently high arterial pressure 

resistant to a drug therapy and cardiovascular symptoms are 

a central sign of pheochromocytoma [1]. The incidence of 

the tumor is estimated ranging from 0.005% to 0.1% in the 

general population and from 0/1% to 0/2% in the adult 

population with arterial hypertension. According to some 

reports, the diagnosis is delayed in up to 70% of cases after 

many years of life with the uncontrolled or untreated arterial 

hypertension or posthumously [5]. The uncontrolled 

(untreated) hormonal activity of pheochromocytoma may 

have fatal consequences [6]. In a series of patients with 

PHEOs found posthumously, 75% died of myocardial 

infarction or the stroke [7]. As the risk of lethal outcome or 

severe complications is increased, early diagnosis and 

prompt treatment of the “time bomb” are crucial [8]. 

Pheochromocytoma and its complications are a cause of 

disablement and not infrequently deaths of patients of 

working age [9]; timely diagnosis and adequate treatment are 

a priority in current clinical medicine.  

The work was initiated to study peculiarities of clinical 
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manifestations in patients with pheochromocytomas.  

1. Materials and Methods 

Clinical observations among 51 patients (23 men,   

45.1%; 28 women, 54.9% and 6 children, 11.8%) with 

pheochromocytomas undergoing both outpatient and 

inpatient treatment at the tertiary Center for the Scientific 

and Clinical Study of Endocrinology, Uzbekistan Public 

Health Ministry, are at the core of the study. The patients’ 

age ranged from 13 to 66 years, mean age was 38.7 ± 13.7 

years. 

General clinical, biochemical, hormonal and instrumental 

methods of investigation constitute the algorithm of the 

study. Clinical picture being evaluated, arterial hypertension, 

its severity, character and duration of the disease were in the 

focus of the study.  

The general clinical investigation constituted thorough 

collection of complaints, medical and life history, 

assessment of somatic and endocrine statuses, complete 

clinical examination with arterial pressure measured and 

body mass index calculated, as well as complete blood count 

and urine analysis. The biochemical investigation included 

measurements of the serum potassium, sodium, chlorine, 

calcium, lipid profile, the fasting glucose and the 2h 

postprandial glucose, as well as in some cases the oral 

glucose tolerance test, measurements of the glycated 

hemoglobin, coagulogram, creatinine, urea and glomerular 

filtration rate.  

To study hormonal profile, plasma metanephrines     

and normetanephrines, plasma aldosterone and 

aldosterone-to-renin ratio, ACTH and cortisol were 

measured.  

The adrenal MSCT with the contrast enhancement in some 

cases was used as a specific instrumental method. The ECG 

and ophthalmoscopy were mandatory. 

To evaluate the peculiarities of clinical manifestations, the 

mean and standard deviations (M ± SD), as well as the 

frequency of occurrence was used. Correspondence of 

numerical data to normal law of distribution was assessed. 

The differences between mean values of independent and 

dependent samples were assessed by one-factor ANOVA 

analysis. χ2 criterion was used to analyze significance of 

differences between qualitative characters. Significance for 

all analyses was set up at p<0.05.  

2. Results and Discussion 

The patients were distributed by age in compliance with 

the WHO classification (Table 1) to study age peculiarities.  

The findings from the analysis demonstrated presence of 

pheochromocytomas in all age groups, but predominantly 

(54.9%; χ2=39.2; р<0.0001) in the young patients (18-44 

years). As to sex distribution, women were found to 

predominate (54.9% versus 45.1% of men). Frequency of 

pheochromocytomas both in men (47.8%; χ2=10.4; р=0.02) 

and women was significantly high in the age group of 18-44 

years (60.7%; χ2=30.9; р<0.0001), after 44 years of age no 

specific differences between sexes could be seen. There were 

6 (11.8%) children, 4 boys and 2 girls among them.  

Table 1.  Characteristics of patients with pheochromocytoma by age and 
sex (WHO, 2017) 

Age 
Men, n=23 Women, n=28 Total, n=51 

Abs. % Abs. % Abs. % 

Up to 18 years 4 17.4 2 7.1 6 11.8 

18 to 44 years 11 47.8 17 60.7 28 54.9 

P  0.02  <0.0001  <0.0001 

45 to 59 years 6 26.1 8 28.6 14 27.5 

60 to 74 years 2 8.7 1 3.6 3 5.9 

75 to 90 years - - - - - - 

The right localization was found in most patients (62.7%; 

χ2=5.65; р=0.02), in 13 (25.5%) and 6 (11.8%) the left and 

bilateral localization was respectively found.  

The familial disease was found in one case (2%). The 

tumor recurred in 2 (4%) patients, in one male patient in 11 

years after primary adrenalectomy, and in one female patient 

in 2 years after adrenalectomy to the right a tumor in the 

contralateral adrenal after pregnancy was found (2%). The 

adrenalectomy for PHEO in medical history was crucial for 

the right diagnosis in the tumor recurrence. Five patients had 

a malignant, histologically confirmed pheochromocytoma.  

Medical history examined, most patients (62.7%; χ2=5.65; 

р=0.02) did not associate the disease onset with anything, 12 

(23.5%) associated it with stress, 3 (5.9%) with pregnancy, 2 

(3.8%) with surgeries, 1 (2.0%) with hypothermia and 1 

(2.0%) with the childbirth. In 45 (88.2%; χ2=56.6; р=0.0001) 

the onset of the disease was gradual, while in 6 (11.8%) it 

was acute, acute cerebrovascular accident and hypertensive 

crisis occurred in one and in two patients, respectively 

(n=3,5.9%).  

Low physical activity (n=17, 33.3%), smoking (n=15, 

29.4%), improper feeding (n=15, 29.4%), excessive salt 

consumption (n=2, 3.9%) were found in the medical histories 

of the patients. Chronic pyelonephritis (n=20, 39.2%), 

benign masses (n=13, 25.5%), hypertensive crisis (n=11, 

21/6%), ishaemic heart disease (n=9, 17.6%), aortic valve 

insufficiency (n=9. 17.6%), urolithiasis (n=8, 15.7%), 

chronic cardiac failure (n=4, 7.8%), obesity (n=4, 7.8%), 

vascular sclerosis (n=3, 5.9%), stroke (n=2, 3.9%), transient 

ischemic attack (n=2, 3.9%), chronic myocardial infarction 

(n=1, 2.0%) and myocardial infarction (n=1, 2.0%) were 

observed as well.  

As to familial medical history, cardiovascular disease was 

found in relatives of 22 men (43.1%) under 55 years of age 

and of 16 women (31.4%) under 65 years of age; hypertonic 

disease was found in 30 (58.8%), stroke in 10 (19.6%), IHD 

in 7 (13.7%), hypertensive crisis in 4 (7.8%), myocardial 

infarction in 4 (7.8%). Malignancies were registered in 18 

cases (35.3%), diabetes mellitus in 8 (15.7%), kidney disease 
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in 3 (5.9%) and pheochromocytoma in 2 (3.9%).  

Clinical manifestations of pheochromocytoma were 

highly variable. High arterial pressure observed in all 

patients (n=51, 100%) was the main symptom of the 

diversified PHEO clinical picture. Arterial pressure was 

found to increase up to 213.9±41.5/113.3±17.6 mm Hg in the 

average. Arterial hypertension duration varied from 6 

months to 23 years averaging 3.7 ± 5.1 years. Mean age at 

the first elevation of arterial pressure was 35.4 ± 13.4 years; 

in 40 patients (78.4%; χ2=30.7; р<0.0001) taking place at the 

age under 45, that is at the working age, while occurring after 

45 in 11 (21.6%).  

Because of arterial hypertension, most patients sought for 

medical help to physicians of various specialties, but none of 

them were examined for exclusion of secondary arterial 

hypertension. Primarily, 16 patients (31.4%) were treated  

by a cardiologist, 8 (15.7%) by a therapist, 5 (9.8%) by a 

neuropathologist, 2 (3.9%) by a pediatrician, 1 (2.0%) by 

urologist and 1 (2.0%) by a gynecologist, so that the timely 

diagnosis was delayed. Only 16 (31.4%) patients saw an 

endocrinologist primarily, in 2 cases (3.9%) the diagnosis 

was established by a functional diagnostician. Despite 

typical clinical manifestations of pheochromocytoma, only 

10 patients (19.6%) were diagnosed within the period up to 1 

year before first clinical manifestations. The disease was 

diagnosed within the period from 1 year to 5 years in 28 

cases (54.9%) and within the period of more than 5 years in 

13 (25.5%) due to late referral to an endocrinologist and 

treatment by other specialists or prolonged therapy of 

various antihypertensive agents.  

In most patients (n=31, 60.8%; χ2=30.4; р<0.0001) arterial 

hypertension was of a mixed genesis, that is with arterial 

pressure elevation > 200 mm Hg in the setting of the initially 

increased arterial pressure. In 15 patients (29.4%) arterial 

hypertension was constant; sharp rise in arterial pressure in 

the setting of normal arterial pressure could be seen in 5 

(9.8%).  

Crises, as a rule, either occurred spontaneously or 

provoked by any factors. 7 patients (13.7%) associated them 

with physical load, 4 (7.8%) with psychoemotional stress, 2 

(3.9%) with food products and 1 (2.0%) with medications. 

Self-limited crises occurred in 7 cases (13.7%). The 

frequency of crises varied from once a month to 5-6 times a 

day. The patients with the repeated vegetative-visceral crises 

reported on the increased frequency and duration of them 

over time.  

In addition to the main complaint, that is, the elevated 

arterial pressure, most patients had headache (n=96.1%), 

fatigue (n=45, 88.2%), palpitations (n=38, 74.5%), sweating 

(n=35, 68.6%), and anxiety and fear (n=31, 60.8%). More 

than half of the patients complained of fever sensation (n=30, 

58.5%), fatigue, anxiety and the shivers (n=29, 56.9%), 

nervousness (n=29, 56.9%), tremor during the arterial 

hypertension crises (n=26, 45.1%). Almost half of the 

patients had vertigo (n=17, 33.3%) and cardialgia (n=23, 

45.1%). Weight loss (n=17, 33.3%), sleep disorders (n=12, 

23.5%), dry mouth (n=15, 29.4%), lumbar pain (n=12, 

23.5%), abdominal pain (n=11, 21.6%), visual impairment 

(n=10, 19.6%), polyuria )n=10, 19.6%), edema (n=9, 17.6%), 

pain and numbness in hands and feet (n=8, 15.7%), vomiting 

(n=8, 15.7%), nocturnal polyuria (n=7, 13.7%) and tinnitus 

(n=6, 11.8%) were among the complaints.  

Polydipsia (n=5, 9.8%), muscle weakness (n=4, 7.8%), 

weight gain (n=3, 5.9%), emotional instability (n=3, 5.9%), 

urinary incontinence (n=2, 3.9%), dark spots in the vision 

(n=2, 3.9%) and low sexual vigor (n=2, 3.9%) occurred less 

frequently. Isolated cases (n=1, 2.0%) of temperature rise, 

orthostatic hypotension, depression, sleepiness, defective 

memory, muscle cramps, flush, dysmenorrhea, amenorrhea, 

physical retardation and neurofibromatosis were reported.  

As to electrocardiographic changes, the metabolic changes 

in myocardium and left ventricular hypertrophy were 

registered in 17 patients (33.3%) and in 16 patients (31.4%), 

respectively. Dystrophic changes in the myocardium were 

found in 9 patients (17.6%), low coronary flow in 8 (15.7%) 

and cardiac conduction defect in 8 (15.7%).  

One patient had hypertonic angiopathy; one more patient 

had hypertonic neuroretinopathy.  

MSCT scans demonstrated round, oval or irregular form 

of pheochromocytomas with sharp or indistinct regular 

contours, homogenous or heterogeneous structures with 

anechogenic areas corresponding to the zones of destruction 

(Fig. 1 and 2). The sizes of tumors varied from 1.8 to 11.6cm. 

Analysis of denstitometric characteristics demonstrated that 

the tumors had high density in the range from 27.9±11.7 to 

39.8±14.1 HU.  

 

Figure 1.  Pheochromocytoma of right adrenal in a 26-year old woman: a 

round solid mass with sharp contours (size 4.1 x 3.6 x 4.5 cm, density 

+43+45 HU) 
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Figure 2.  Pheochromocytoma of right adrenal in a 47-year old man: a 

round homogenous mass with sharp regular contours can be seen emerging 

from the medial limb of adrenal gland (density +43+47 HU, diameter 2.6 

cm) 

Most patients (82.4%) underwent surgery, 9 (17.6%) 

refused to be subjected to surgery due to various reasons 

remaining under observation. 31 patients (68%) underwent 

conventional laparotomic adrenalectomy, the laparoscopic 

one was performed in 11 (21.6%).  

Histological structure of pheochromocytoma can be seen 

in Fig. 3. 

 

Figure 3.  Hematoxylin and eosin staining of alveolar variant of 

pheochromocytoma. Multiple alveoli with inner surface consisting of large 

epithelial, round and polygonal cells with vacuolated cytoplasm can be seen 

under the thick connective tissue capsule. Nuclei with moderate 

hyperchromatism and atypism are situated eccentrically. The layers of 

hyalinized tissue can be seen between alveoli. Foci of gelatinization, as well 

as an interstitial edema are evident. The cortex is with extensive 

hemorrhaging foci and decline of lipids in the cytoplasm of adenocytes 

As to bilateral lesions, one-sided adrenalectomy was 

performed in 3 patients (5.9%), two-sided one by 

conventional open method was used for another 3 patients 

(5.9%). Following the surgery, 4 patients (7.8%) developed 

adrenal insufficiency; thus 3 patients (1 man and 2 women) 

with bilateral adrenalectomy and one woman with one-sided 

adrenalectomy are on glucocorticoid replacement therapy at 

the moment. The removed adrenal tissue grafting was 

performed in one patient (2%).  

Prior to diagnosis and surgery, 48 of 51 patients (94.1%) 

received a drug therapy with various antihypertensive agents, 

such as alpha-adrenergic blocking agents (n=29, 56.9%), 

beta-adrenergic blockers (n=28, 54.9%), calcium channel 

antagonists (n=25, 49%), ACE inhibitors (n=19, 37.3%), 

diuretics (n=9, 17.6%), and angiotensin receptor blockers 

(n=4, 7.8%). 9 patients (17.6%) were under monotherapy, 

the combination of two agents was used for 16 (31.4%), the 

combination of three agents was used for 21 (41.2%); in 2 

cases (3.9%) of malignant hypertension a combination of 

four antihypertensive agents was used. As to the effect of 

therapy, no effect was found in 4 patients (11.8%), 

insufficient effect was seen in 24 patients (47.1%), and effect 

of antihypertensive therapy was observed in 18 patients 

(35.3%) additionally receiving alpha-adrenergic blockers. 

3. Conclusions 

1.  Most pheochromocytomas (54.9%) presented in 

young people with insignificant predominance of 

women as compared to men (54.9% versus 45.1%, 

respectively).  

2.  Arterial hypertension was registered in 100% of 

patients being the main clinical symptom of the 

disease. Arterial hypertension was the mixed one in 

60.8%, persistent in 29.4% and with sharp rises in 

blood pressure in 9.8%. Arterial hypertension was 

found concomitant to vegetative-visceral disorders, 

such as headaches (96.1%), palpitations (74.5%), 

sweating (67.6%), fever (58.5%), nervousness 

(56.9%), tremor during hypertensive crisis (51%) and 

vertigo (49%). 

3.  Familial medical history is of additional concern, 

since cardiovascular diseases in relatives of men under 

55 years were found in 43.1%, and in relatives of 

women under 65 years of age in 31.4%; in particular, 

hypertensive disease (58.8%), stroke (19,6%), IHD 

(13.7%), hypertensive crisis (7.8%), myocardial 

infarction (7.8%), in addition to malignancies (35.3%), 

diabetes mellitus (15.7%), kidney disease (5.9%)  

and pheochromocytoma (3.9%). Familial disease 

increases risk of pheochromocytoma in a patient with 

an adrenal mass.  

4.  The right localization was found in most patients 

(62.7%); in 25.5% and 11.8% the left and bilateral 

localization were respectively found. On MSCT scans 

pheochromocytomas were rounded, oval or irregular 

with sharp or indistinct contours, homogenous or 

heterogeneous structure, sometimes with anechogenic 

areas corresponding to the zones of destruction. The 

sizes of tumors varied from 1.8 to 11.6cm. Analysis of 

denstitometric characteristics demonstrated that the 

tumors had high density in the range from 27.9±11.7 

to 39.8±14.1 HU. 
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