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Background: Endocrine hypertension is believed to be underestimated worldwide especially in the developing countries.
There is a scarcity of publications on endocrine hypertension in sub-Saharan Africa. The aim of this study was to reflect
the profile of patients with endocrine hypertension of adrenal/paraganglioma origin at Chris Hani Baragwanath Academic
Hospital (CHBAH). The objective was to determine the aetiology, the lead time to diagnosis of endocrine hypertension

and to reflect on the surgical approach and outcome.

Methods: This descriptive observational study reviewed all surgical procedures performed at CHBAH from 1 January
2013 to 31 December 2020. Parameters analysed included the demographics, the actiologies, the location of the disease,
the surgical approach, the histopathology, the incidence of malignancy, the lead time and the 30-days outcome.

Results: Of the 44 patients analysed, there were 66% female and 34% male. The mean age was 38 years. The majority
of the cases were due to catecholamine secreting tumours (65.9%). Overall, 43.1% of the procedures were completed
laparoscopically. Altogether, the mean lead time ranged from 5 to 12 years. The incidence of malignancy and the 30-day
mortality were 15.9% and 4.5% respectively. The index presentation of endocrine hypertension was due to complications

in 9% of the cases.

Conclusion: Catecholamine producing tumours were the most common aetiology. Laparoscopy was successful in 43.1%.
The lead time was long and there were more tumours on the left side. The mortality rate was 4.5%.
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Introduction

Hypertension is one of the most common chronic medical
conditions. In the majority of cases, the aetiology is
unknown and is labelled “essential hypertension”.!
Although an endocrine aetiology is rare, we believe that the
incidence may be underestimated worldwide especially in
low-to middle-income countries. The literature is scarce in
sub-Saharan Africa with some publications reported from
Cape Town and Johannesburg in South Africa.>3# Selective
screening of young patients, those with newly diagnosed
hypertension and patients on three or more anti-hypertensive
drugs is beneficial to enable early diagnosis of endocrine
hypertension.” Regardless of actiology, hypertension has
systemic repercussion on the target organs that affects the
quality of life if undiagnosed.

Early detection is likely to prevent irreversible structural
damage to the kidney that will perpetuate the hypertension
even when the underlying pathology is eventually dealt with.
Surgery is the definitive treatment of endocrine hypertension
obviating the need for chronic anti-hypertensive medications
in some cases. The most common cause of endocrine
hypertension is primary hyperaldosteronism.®

Inthisstudy, wereviewed all surgical procedures performed
for endocrine hypertension of adrenal/paraganglioma origin
at Chris Hani Baragwanath Academic Hospital (CHBAH) to
reflect the disease profile. The primary aim was to establish
the aetiology of endocrine hypertension seen at CHBAH,
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the lead time to diagnosis of endocrine hypertension and the
surgical approaches. The secondary aim was to determine
the incidence of malignancy and the 30-day mortality. We
hypothesise that patients who made it to surgery may only
represent the tip of the iceberg.

Methods

This was a descriptive observational study which
retrospectively analysed all surgical procedures performed
for endocrine hypertension at CHBAH from 1 January
2013 to 31 December 2020. Parameters analysed included
patient demographics, aetiology of endocrine hypertension,
location of the disease, surgical approach, histopathological
report, incidence of malignancy, delay from the onset of
hypertension to the diagnosis of endocrine aetiology (lead
time) and the 30-day postoperative mortality. Continuous
variables were presented as mean for normal distribution
or as median for data not normally distributed, whereas
categorical variables were expressed as frequencies
(numbers, proportion, or percentage). Patients who
underwent laparoscopic adrenalectomy not associated
with hypertension (one benign mesothelial cyst and two
non-secreting adenoma) were excluded. Ethical approval
was obtained from the Human Ethics Committee of the
University of the Witwatersrand and the research review
board of CHBAH (clearance certificate No. M211044).
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Table I: Aetiology of endocrine hypertension

Aetiology n (44) Transabdominal laparoscopy/ Laparotomy
conversion

Catecholamine producing Pheochromocytoma 17 7/4 6

tumours Paraganglioma 11 0/4 7*
Composite pheochromocytoma 1 0/0 1
(+ganglioneuroma)

Hypercortisolism Cushing adrenocortical adenoma 4 4/0 0
PPNAD (bilateral) 1 1/0 0
Cushing adrenocortical carcinoma 3 0/0 3

Primary hyperaldosteronism Adrenocortical adenoma 7 7/0 (one retroperitoneal laparoscopy) 0

Total 44 19/8 17

* There was one case of paraganglioma that was aborted due to extensive infiltration of the adjacent structures suggestive of malignant behaviour.

PPNAD - Primary pigmented nodular adrenocortical disease

Table II: Lead time from the diagnosis of hypertension to the diagnosis of the endocrine origin

Conditions Lead time

Pheochromocytoma

Mean lead time of 7/17 cases was 9.3 years (1-14 years)

Paraganglioma

Mean lead time of 7/11 cases was 7.6 years (2-35 years)

Primary hyperaldosteronism

Mean lead time of 4/7 cases was 12 years (7-20 years)

Cushing adrenocortical adenoma

Mean lead time was 4.7 years (6 months—10 years)

Cushing adrenocortical carcinoma

Only lead time was 6 months

PPNAD

Since childhood (no clear timing)

PPNAD - Primary pigmented nodular adrenocortical disease

Results

The data of 44 patients were analysed. There were 16 male
(36.3%) and 28 female (63.6%) patients with a male to
female ratio of 1:2. The mean age was 38 years ranging from
13 to 71 years. There were 42 black (95.4%) patients.

In terms of laterality, 65.9% (29/44) and 43.1% (19/44) of
tumours were located on the left and right side, respectively.

Table I summarises the aetiology of endocrine hypertension
in the 44 patients.

There were 29, 8 and 7 cases of catecholamine secreting
tumours,  hypercortisolism and  hyperaldosteronism
respectively.

Table II describes the lead time from the diagnosis of
hypertension to the diagnosis of the endocrine origin, which
was 9.3, 7.6, 12 and 4.7 years respectively for

pheochromocytoma, paraganglioma, hyperaldosteronism
and Cushing adenoma.

Overall, 43.1% (19/44) of the procedures were completed
laparoscopically. Of the 27 cases eligible for laparoscopy,
70.3% (19/27) were completed successfully and 29.6%
(8/27) were converted to laparotomy. All conversions
were via a subcostal incision except in one patient where
a right thoracotomy was indicated for an intrathoracic
paraganglioma that was reported on computed tomography
scan (CT scan) as a right adrenal mass. The 17 planned
laparotomies were via a midline incision (Figurel).

In four patients (13.7%) complications of catecholamine
secretion led to the diagnosis of four of the catecholamine
secreting tumours. A transient ischaemic attack (TIA) and
catecholamine crisis were each caused by a paraganglioma. A
cerebrovascular accident (CVA) and profuse diarrhoea were
related to pheochromocytomas one of which was a composite
pheochromocytoma associated with ganglioneuroma. The
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patient with a catecholamine crisis was a 34-year-old female
with no comorbidity, who presented as an emergency and
was admitted to the intensive care unit (ICU) with multi-
organ dysfunction of unknown origin. The incidental finding
of paraganglioma on ultrasound prompted the work up that
confirmed catecholamine secreting tumour. Preoperatively
she developed gangrene of both lower limbs that resulted in
bilateral below knee amputation at the same setting with the
excision of the paraganglioma. The intraoperative finding
was not suggestive of a malignancy and on histopathological
report the PASS (pheochromocytoma of the adrenal gland
scaled score) score was 1/20, suggestive of benign tumour.
Postoperative recovery was uneventful.

Prior to surgery, one out of 7 cases of primary
hyperaldosteronism had a TIA.

The incidence of hypertension-related complications
was 11.3% (5/44), of which 9.0% (4/44) contributed to the
diagnosis of endocrine hypertension.

All 7 open cases of pheochromocytoma, including the
composite pheochromocytoma, were due to big size (> 8
cm). Three exhibited malignant behaviour evidenced by
local infiltration of the inferior vena cava (IVC) and the 4
conversions from laparoscopy were due to bleeding.

Bilateral pheochromocytomas were noted in two
patients and one pheochromocytoma was associated with
hyperparathyroidism without goitre and with a normal
calcitonin level.

There was one other patient with three tumours (bilateral
pheochromocytoma and an infrarenal paraganglioma along
the right sympathetic chain) who recovered well post-
surgery.

Of the 11 paragangliomas, 7 were not candidates for
laparoscopy (Figures 1 and 2) and 4 were converted to
laparotomy.
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Left renal
vein

Figure 1. Paraganglioma abutting the IVC and both renal
veins

The diagnosis of endocrine hypertension was made
incidentally in 13.6% (6/44) patients — three with a
pheochromocytoma, one with a paraganglioma and two with
an adrenocortical carcinoma.

The catecholamine producing tumours exhibited the
classic response of hypotension post excision and benefited
from inotropic support postoperatively for no longer than
24 hours.

All cases of hyperaldosteronism had small tumours (1.5-3
cm).

The three Cushing adrenocortical carcinomas were large
tumours weighing more than 1000 mg with the mean largest
diameter of 150 mm.

The diameter of the catecholamine producing tumours
ranged from 50 to 200 mm.

Two patients with adrenocortical carcinoma (4.5%) died
within 30 days; one from brain metastasis and the other from
sepsis. Three patients (6.8%) required a relook laparotomy
due to bleeding — two patients with pheochromocytoma and
one patient with paraganglioma.

The incidence of malignancy based on intraoperative
findings and imaging was 15.9% (7/44).

Discussion

The 44 cases of endocrine hypertension over an 8-year
period may seem insignificant in comparison to all causes
of hypertension.

However, the emphasis was rather on the correctable nature
of'this condition that needed to be identified and treated early
to minimise the complications of hypertension that can be
fatal. Awareness of endocrine hypertension especially in the
African population is of utmost importance to raise a high
index of suspicion and to be considered in the differential
diagnosis of the causes of hypertension especially in young
patients as reflected in Huddle’s audit of 54 black patients
over 30 years at CHBAH in Johannesburg.*

It is important to highlight the long lead time in the
diagnosis of endocrine hypertension. This may be a reflection
of the scarcity of endocrinologists, the lack of awareness by
the general practitioners and possibly the inadequate work-
up of newly diagnosed hypertension.

The management of endocrine hypertension is
straightforward and depends on the underlying aetiology.
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Figure 2: Contrast-enhanced CT scan of paraganglioma
seen in Figure 1

It starts with screening of the suspected group of patients
followed by confirmation of the diagnosis and eventually the
localisation.’

The relatively shorter lead time in hypertension caused by
hypercortisolism may be due to the obvious clinical picture
from the onset. The hyperaldosteronism aetiology has the
longest lead time presumably because it is often clinically
asymptomatic. Even on biochemistry, the hypokalemia is
not an early finding and is only present in about 50% of the
cases.’

The catecholamine producing tumours were the most
common (65.9%), contrary to the literature that is in favour of
hyperaldosteronism as the most common cause of endocrine
hypertension.® This may be due to the underdiagnosis of
the hyperaldosteronism cases due to the lack of obvious
symptoms beside hypertension. Conradie et al. from
Tygerberg Hospital had an almost even number of patients
with hyperaldosteronism, catecholamine secreting tumours
and hypercortisolism that were 7, 6 and 6 respectively.’ This
finding is different from the literature and our study.

The 13.7% of catecholamine producing tumours that
presented with complications were not significantly higher
than the 11% reported in the literature.”

The 6.8% incidence of bilateral disease in catecholamine
producing tumours was less than the underestimated 10%
reported in the literature.®

The one case of composite pheochromocytoma reflected
the rarity of this subgroup and it is not clear whether the
neuroblastic component does alter the outcome.®!® The
multiple endocrine neoplasia (MEN 2) was noted in one
case of pheochromocytoma associated with parathyroid
adenoma.

The patient with triple tumours fared better than the one
who had one paraganglioma complicated with catecholamine
crisis that resulted in bilateral gangrene of lower limb.

Itis not clear why this particular patient behaved in such an
aggressive manner since neither the intraoperative findings
nor the histopathological report suggested aggressive
behaviour, nor did she have any underlying comorbidity.

There are few cases of catecholamine crisis reported in
the literature and most of them were not associated with
malignancy.!! The age of the reported cases ranged from
33 to 76 years with half of the cases below 45 years; this
does not suggest an underlying vasculopathy.!! Our patient
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was a young adult. We are not aware of any genetic link
to a catecholamine crisis, and we are unable to comment
on the genetic profile of our patient as this was not done.
Catecholamine crisis is a rare, dire endocrine emergency with
a mortality rate of around 15% caused by sudden, excessive
release of catecholamines.!''> The pathophysiology behind
this surge of catecholamines is unknown.!! The patient who
survived lives with a disability that could have been avoided
with early diagnosis.

We did not encounter any publications that mentioned
the lead time to the diagnosis of endocrine hypertension to
compare with our study. Because of the paucity of signs at
presentation, we posit that the lead time is long worldwide.
This needs to be proven with a multi-centre prospective
study.

The fact that only about half of the cases (43.1%) were
eligible for laparoscopy can be explained by an underlying
malignancy in 15.9% of cases, the late diagnosis, and the
higher incidence of catecholamine producing tumours.
Beside the catecholamine secreting tumours, all other
tumours eligible for laparoscopy had a 100% laparoscopic
success rate. Possible explanation is the large size and the
hypervascularity of the catecholamine secreting tumours as
well as the learning curve.

Furthermore, paragangliomas are often challenging
to excise via laparoscopy due to their unpredictable
blood supply, altered anatomy and the vicinity of major
vasculature.'?

Nel et al. from Groote Schuur Hospital in Cape Town
had a male to female ratio of 1:3 that is similar to our study
and completed 55% of the cases laparoscopically but in
their series all cases were due to catecholamine secreting
tumours.?

Although rare, the adrenocortical carcinoma is the most
aggressive endocrine malignancy and is associated with
poor prognosis.'*

The limitation of the study was its retrospective nature
with expected missing data, the small number of cases and
the unknown cases that were not referred to surgery.

Conclusion

Catecholamine producing tumours were the most common
endocrine pathology in our institution. Overall, the lead time
to diagnosis of the endocrine hypertension was long and
ranged from 5 to 12 years. Only 43.1% of procedures were
completed laparoscopically, mostly due to the high incidence
of large catecholamine secreting tumours. Overall, 15.9% of
patients were found to harbour a malignancy. The 30-day
mortality was 4.5% and occurred in two of the three patients
with adrenocortical carcinoma.

Recommendation

We believe that raising awareness of endocrine hypertension
will enforce the selective screening of newly diagnosed
patients with hypertension, young hypertensive patients and
those on three or more anti-hypertensive agents.

We suggest that all incidental adrenal mass discovered on
imaging be referred to the endocrinologist for work-up.
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