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“Unclassical” Combination of Smell Dysfunction, Altered 
Abdominal Nociception and Human Hypertension 

Associated “Classical” Adrenal-Augmentation

Daniel S. Leon-Arizaa, b, Juan S. Leon-Arizab, c, e, Fidias E. Leon-Sarmientod

Abstract

We report a 33-year-old female patient, who arrived to the emergency 
ward with an abdominal pain that suddenly started 10 days before 
admission. Simultaneously, the patient developed sudden arterial hy-
pertension and smell disturbances. Conventional medical treatment 
for pain and arterial hypertension was effortless. Laboratory tests 
ruled out pancreatitis. Metanephrines in her urine were also normal. 
A dual-phase intravenous contrast computed tomography of the abdo-
men showed a large mass within left adrenal gland. Adrenocortical 
adenoma was diagnosed. The mass was not hypervascularized but 
positive for synaptophysin and chromogranin A. Importantly, these 
proteins are heavily involved with acetylcholine metabolism. The 
triad of olfactory disorders, pain and arterial hypertension normal-
ized after surgically extracting the adrenal mass. To our knowledge, 
this medical case is the first reported patient exhibiting immediate 
recovery of such unclassical triad of local and remote findings. The 
function and dysfunction of key nanocholinergic pathways involved 
with smell, blood pressure and nociception would explain the patho-
physiology of this unique medical case.

Keywords: Smell; Arterial hypertension; Pain; Synaptophysin; Chro-
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Introduction

Abdominal pain is a biomedical problem facing numerous un-

specific or idiopathic etiologies. Similar situations happen with 
human arterial hypertension. In many instances, these two med-
ical conditions correlate [1, 2]. If these medical conditions are 
improperly treated, the outcome is often fatal. This complexity 
gets worse when unexpected and remote anomalies debut. To-
gether, it makes more difficult to understand and bring under 
control not only altered nociception and disturbed blood pres-
sure but associated unclassical chemosensory dysfunctions.

For the first time, a patient who had both local and remote 
adrenal mass-associated complaints that were refractory to 
conventional medications is reported. Importantly, a singular 
nanopathophysiological picture surfaces from the nanodistur-
bances associated to the radiologically identified mass here. In 
fact, the novel pathophysiological picture presented here al-
lowed us to explain not only the sudden and pharmacologically 
resistant arterial hypertension, the abruptly altered abdominal 
nociception, and the unexpected olfactory loss that accompa-
nied the somatic anomalies experienced by this patient but also 
the rather quick post-surgical recovery of the abovementioned 
triad of complains.

Case Report

A 33-year-old female patient was admitted to the emergency 
room (ER) of a university hospital located in Colombia, South 
America. The patient complained of abrupt abdominal pain 10 
days before admission. The pain was described as excruciating 
cramping, that started in the epigastrium and radiated in a band-
like form to the lower back and right paraspinal areas. Inciden-
tally, the patient mentioned that she noticed loss of smell on the 
same day her abdominal pain started. No hematemesis was re-
ported. The rest of her past medical history was unremarkable.

The patient arrived to the ER conscious, hydrated and afe-
brile. At that time her blood pressure was 220/140 mm Hg. 
Her heart rate was 141 beats/min. Her respiratory rate was 24 
breaths/min. Diarrhea and persistent emesis of food content 
occurred during the day of admission to the ER. After this 
episode, bilateral loss of smell was confirmed by the patient. 
Soft depressible abdomen with tenderness in the epigastrium 
and bilateral fist positive percussion was noted. The remaining 
physical evaluation was unremarkable.

A presumptive diagnosis of pancreatitis and hypertension 
emergency was done. Intravenous tramadol and dipyrone did 
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not relieve pain. Hypertension did not resolve after a number 
of medications administered following international guidelines 
(e.g., labetalol, enalapril, hydrochlorothiazide, metoprolol and 
amlodipine). Having at front a challenging case, a number of 
evaluations were done, as explained below.

Statistical analysis and ethics

T-test was used to analyze heart rate, blood pressure values, 
pain measures and smell scores obtained before and after sur-
gery (see below). P value was set at 0.05. Written and informed 

consent from the patient was obtained before doing all of the 
laboratory evaluations.

Laboratory investigations

Blood count, blood electrolytes, liver and renal function tests, 
clotting times, thyroid hormone levels, alanine aminotrans-
ferase, serum amylase and lipase were measured. Adrenal 
function tests (e.g., ACTH levels, cortisol rhythm and dexa-
methasone suppression tests) were not considered at admis-
sion. However, due to the uncontrolled and chaotic symptoms, 

Figure 1. Arterial-phase enhanced computed tomography. Axial view (left), coronal view (right). Images show a homogenous 
solid mass with a diameter of about 4 cm, in left hemiabdomen (white arrow). The mass has a well-demarcated margin, and 
homogeneously low density. Calcification, necrosis or cystic degeneration was not observed. The mass located within the left 
adrenal gland is also compromising left kidney. The atrophy and loss of cortico-medullary relationship of the left kidney was note-
worthy. Asymmetrical renal volume was evident; however, renal obstruction was not. 

Figure 2. Autonomic function. Systolic (S), diastolic (D) and heart rate (HR) values obtained before (filled bars) and after (dotted 
bars) surgical removal of the adrenal adenoma. Note that the values obtained after surgery significantly improved (see text for 
details). Bars: standard deviation. 
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a 24-h urinary metanephrines test was ordered 4 days after ad-
mission to the ER.

Alanine aminotransferase was slightly elevated (55.1 U/L). 
Mild hypokalemia (2.5 mEq/L) was found. Metanephrines (va-
nillylmandelic acid: 6.3 mg; homovanillic acid: 5 µg/mg of 
creatinine) as well as other laboratory tests was within normal 
limits.

Imaging studies

M-mode two-dimensional echocardiogram was done to rule 
out cardiac incidentaloma. Hepatobiliary ultrasonography 
was performed to rule out acute pancreatitis. Since the find-
ings obtained with the mentioned studies were inconclusive, a 
dual-phase intravenous contrast computed tomography of the 
abdomen was performed. Infusion rate was kept constant dur-
ing tomography at 3 - 5 mL/s [3].

Ecography showed a slight and unspecific increase of pan-
creas echogenicity. No dilation of intra- or extra-hepatobiliary 
tract was observed. The abdominal tomography showed a 
regular uniform mass. It had well-demarcated margins and ho-
mogeneously low density. No calcification, necrosis or cystic 
degeneration was observed. The size of the mass was of 4 cm 
diameter. It was located within the left adrenal gland (Fig. 1). 
No hypervascularization was found on arterial-phase CTs. 
These findings were compatible with adrenocortical adenoma. 
No further images were needed [3].

Needle biopsy

Fine needle aspiration was made under CT. Direct smears 
were air dried for staining (Stat Lab, Lewisville, TX, USA), 
and assessed immediately by a cytopathologist. Immunostain-
ing was performed at the time of cytologic diagnosis. Antibod-
ies against pancytokeratin, A103, calretinin, inhibin, vimentin, 
synaptophysin (SNP), chromogranin A (CGA), S-100, and 
HMB-45 were used. The sources and the dilutions of these an-
tibodies followed those published elsewhere [4].

No mitosis or anaplastic changes were present. Necrosis 
or calcifications were not seen. Lipid-laden cells arranged in 
nets were reported. Cortical adenoma was diagnosed. The mass 
showed widespread SNP and CGA reactivity [4]. P450c21 (ster-
oid 21-hydroxylase) [5] was not tested due to lack of technical 
facilities for testing this antibody [6]. A wider discussion on the 
macroscopic and cytological features on background content, 
cellularity, architecture, cell shape, cytoplasmic and nuclear 
features as well as immunostaining will be done elsewhere.

Autonomic function

The heart rate in beats/min and the blood pressure in mm Hg 
were measured at rest, while lying down for 3 min [7], during 
three consecutive days each. For our analysis, we include the 
data obtained at 8:00 am.

Heart rate (140.3 ± 2.08 beats/min), systolic blood pres-
sure (219.6 ± 2.51 mm Hg) and diastolic blood pressure (123.3 
± 8.96 mm Hg) were abnormally increased before surgery. 
Both of these measurements returned to normal values imme-
diately after resection of the mass (Fig. 2) (heart rate: 83.6 ± 
3.05 beats/min; systolic blood pressure: 123.3 ± 8.96 mm Hg; 
diastolic blood pressure: 85.6 ± 3.5 mm Hg) remaining simi-
lar during the rest of hospitalization. The changes in values 
obtained after surgery were statistically different to the values 
obtained before mass removal (systolic blood pressure: T-test 
(t) = 25.0595; degree of freedom (df) = 2; P = 0.0016; diastolic 
blood pressure: t = 32.6000; df = 2; P = 0.0009; hear rate: t = 
25.9248; df = 2; P = 0.0015).

Nociceptive evaluation

Self-report of pain was measured using a 100-mm visual ana-
logue scale (VAS). Verbal anchors at either end were used (0 
mm = no pain; 100 mm = “as bad as can possibly be”). The 
administration of this tool is easy, and it is considered a sensi-
tive and accurate measure of pain intensity. Advanced reading 
levels are not required by the subject to quantify the pain [5]. 
Pain ratings were made at the same time when blood pressure 
and heart rate measurements were made.

The abdominal pain declared by the patient before the sur-
gical procedure (VAS: 9.6 ± 0.47) went away post-surgical ad-
renal mass excision (Fig. 3). The post-surgical values obtained 
with the VAS were much lower (1.33 ± 0.47), and different 
statistically compared to those obtained before surgery (t = 
25.0000; df = 2; P = 0.0016).

Olfactory quantification

A validated version of the University of Pennsylvania smell 
identification test (UPSIT) was administered. The UPSIT is 
comprised of four booklets, each containing 10 microencap-
sulated odorants with one odorant per page [8]. A multiple-
choice question with four response alternatives per item is lo-
cated above each odorized strip and the subject must choose 

Figure 3. Nociceptive evaluation. The values obtained by applying the 
visual analog scale (VAS) significantly decreased after mass removal 
(AS) compared to the values obtained before surgical intervention (BS) 
(see text for details). Bars: standard deviation. 



Articles © The authors   |   Journal compilation © J Med Cases and Elmer Press Inc™   |   www.journalmc.org530

Smell Dysfunction and Human Hypertension J Med Cases. 2015;6(11):527-533

the alternative that best represents the perceived smell. The 
UPSIT was administered before and after surgery (see below), 
two times each. The picture identification test (PIT), a test 
analogous to the UPSIT except that there are pictures rather 
than odors serving as test stimuli, was also administered after 
the application of the UPSIT [8]. This test was applied along 
with the UPSIT to be certain that the obtained scores were not 
confounded by cognitive problems or the lack of knowledge of 
the concepts employed in the UPSIT.

The UPSIT scores measured before surgery (22.5 ± 0.5) 
were lower than the values obtained in a sample of healthy 
subjects, who had similar ethnic background to the patient re-
ported here [8]. The smell scores improved after surgery (33 ± 
1). The improvement observed in olfactory function was sig-
nificant (t = 21.0000; df = 1; P = 0.03). The PIT score was 
within normal limits before (39/40) and after (39/40) surgical 
procedure (Fig. 4).

Surgical procedure

Removal of adrenal mass was done using laparoscopic ad-
renalectomy by lateral transabdominal approach [9]. The tu-
mor was found to be encapsulated, firm, lightly yellowed, and 
slightly lobulated. The mass had a 4 cm diameter, and weighed 
87 g. The cut surface was yellowed ruling out lipofuscin pig-
ment. No perioperatory complications were reported during 5 
days of follow-up. However, notable improvements of auto-
nomic, nociceptive, and olfactory function were found after 
mass removal. Patient was lost after being discharged from the 
hospital.

Discussion

We have presented a unique patient who had complaints in 
apparently unrelated morphologic and physiologic bodily re-
gions. However, novel neurobiological commonalities allow 

us to definitively explain the medical ailments of our patient. 
More noteworthy, this case opens a new window to understand 
deregulation of nociception, blood pressure, smell function 
linked to novel SPN and CGA biomarkers.

In clinical grounds, the suspicion on the pancreatic in-
volvement at patient’s admission was difficult to sustain due 
to the multisystemic involvement and the normal laboratory 
values. Pain surfacing as acute pancreatitis-like syndrome in 
the presence of chaotic clinical findings similar to those found 
in our case may be the first manifestation of a pheochromocy-
toma (PCC) [10, 11], a catecholamine-secreting tumor, origi-
nating within the adrenal medullary chromaffin system [12]. 
However, the levels of catecholamines in 24-h urine collection, 
specifically metanephrines [13], were normal in our case. The 
classical “six Ps”, namely pain (headache), pressure (arterial 
hypertension), perspiration, palpitation, pallor, and paroxysm, 
which are classical clinical biomarkers in PCC [14], were also 
lacked in our case. Moreover, the “rule of 10s” also reported in 
PCC, namely, 10% extra-adrenal, 10% bilateral, 10% malig-
nant and 10% familial, did not apply to our patient either [15, 
16]. Since no hypervascularization was found on arterial-phase 
CTs, the diagnosis of PCC was completely abandoned. Lastly, 
the lack of thyroid and parathyroid involvement made multiple 
endocrine neoplasia diagnosis unlikely as well [17] (Table 1).

Macroscopically speaking, a “mass effect” diagnosis from 
the adrenal medulla could simplistically be done to explain the 
autonomic dysfunction presented by our patient. It is widely 
known that when an adrenal mass appears, it induces altera-
tions elsewhere in the adrenal gland, being the adrenal medulla 
secondarily; as a result, related symptoms appear. However, 
the normal metanephrine values found in our case indicated 
that the adrenal medulla of our patient was not compromised. 
A conclusive way for identifying macroscopic abnormalities of 
the adrenal gland is to perform contrast-enhanced CT imaging 
of the abdomen [18]. The radiological imaging clearly showed 
a large adrenal mass [19], which fulfilled the radiological and 
pathological criteria of similar masses classified as adenoma. 
Noteworthy, the adrenal mass found in this case was larger 
in diameter compared to frequently discovered adrenocortical 
adenomas, usually measuring less than 3 cm [20]. Although 
the mass may be incriminated as responsible for the chaotic 
clinical picture of our patient, a more elaborate explanation 
could be worked out at this time.

Figure 4. Smell function. Scores of the olfactory function measured 
by the UPSIT before (BS) and after surgery (AS). Note the significant 
improvement of the smell function found AS (see text for details). Bars: 
standard deviation. 

Table 1.  Summary of the Main Glands and Cells Involved in 
the Different Types of Multiple Endocrine Neoplasia

Target organ MEN-I MEN-II (2a) MEN-III (2b)
Pancreas gland +
Pituitary gland +
Parathyroid gland* + + +
Chromatin cells* + + +
Medullar cells** + +
Schwann cells*** +

*The commonalities of such multiple neoplasia. **Thyroid. ***Periph-
eral nerves.
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Mixed cortical adenomas, the benign tumors most frequent-
ly found in the adrenal cortices, are often associated with un-
clear clinical presentations, similar to the signs and symptoms 
reported here [21]. It has to be remarked that the mentioned 
adenomas often mimic PCC [21, 22] (Table 2). Noteworthy, 
tumor markers such as SNP and CGA, found in our patient, 
have also been reported in mixed cortical adenomas [19]. How-
ever, associations between these nanobiomarkers, pain, arterial 
hypertension and smell dysfunction had never been reported.

SNP is a glycoprotein found in small and medium diam-
eter neurons and neuroendocrine cells. It is an essential com-
ponent of synaptic vesicles [23] that play a key role in synaptic 
transmission [24]. This protein mediates inflammatory pain in 
rats, and is critical in pain hypersensitization [24]. Such noci-
ceptive regulation is controlled by cyclin-dependent kinase 5 
acting on presynaptic SNP in the spinal cord dorsal horn neu-
rons that modulates abdominal nociception [24]. Noteworthy, 
increased levels of SNP in spinal cord neurons correlated with 
nociception measures, which lowered when this protein was 
inhibited [24]. Altered SNP found in the ileum of guinea pigs 
[25] is downregulated by alpha-7 subunit of the nicotinic cho-
linergic receptor [26].

Germane to acetylcholine receptors involvement, alpha-3 
nicotinic receptor [27], regulates CGA, a protein stored and 
co-released with catecholamines [28]. CGA potentiated the 
visceromotor response to the nociceptive action of capsaicin 
which modulates C-fiber activity [29, 30]. These findings were 
due to the action of CGA on spinal neuronal transmission. In 
rats, CGA was significantly increased in saliva of rats exposed 
to chronic pain [31]. Humans diagnosed with burning mouth 
syndrome also showed significant higher levels of CGA meas-
ured in saliva [32]. When neuroendocrine neoplasm like the 
one reported here appears, secretion of autocrine growth factors 
through voltage-sensitive L-type calcium channels [33] is im-
plicated in the aberrant spinal processing of nociception medi-
ated by nanoproteins such as CGA. To remark, CGA-associated 
function and dysfunction is mediated at the brainstem level, 
mainly over a region that encircles the nucleus of the tractus 
solitarius [34], which is strongly synaptophysin reactive [35], 
and it is heavily involved in autonomic regulation under normal 
conditions [36]. These mechanisms are paradoxically altered 

under pathological and stressful situations [37-39].
The aforementioned micro-pathophysiological mecha-

nisms involved in autonomic function and nociception pro-
cesses follow neural pathways other than those modulated by 
the classical medications used to treat these anomalies [40]. 
These facts would explain why the symptoms of our patient 
were resistant to the classical medications administered as well 
as why they went away only when the adrenal tumor was re-
moved. These statements are further supported by descriptions 
done elsewhere on patient who was initially misdiagnosed as 
having ependymoma that resulted to be a paraganglioma, after 
the histological results of the mass removed were rechecked 
[41]. Interestingly, this tumor was positive for SNP and CGA 
[41]. Also, this patient had clinical symptoms very similar to 
those found in our patient, including chaotic arterial hyperten-
sion and altered nociception resistant to classical medications 
[41]. Noteworthy, the symptoms exhibited by the patient re-
ported by Hong et al [41] normalized “immediately after re-
section of the tumor”. Smell function was not reported in this 
patient, nor has been studied in any other patient having dys-
functional any of the molecular biomarkers aforementioned.

In light of the discussed, we found that smell function is 
relevant in our patient for a number of reasons. First, SNP and 
CGA are found in olfactory pathways of healthy animals and 
humans [42, 43]. Second, olfaction is heavily regulated by ace-
tylcholine neural transmission, including the alpha 3 and alpha 
7 subunits, which modulate SNP and CGA function [26, 27, 
44, 45]. Third, should the nanocholinergic machinery become 
altered, then olfactory disorders appear [8]. Fourth, unquan-
tified smell dysfunction has been reported from patients har-
boring synaptophysin and CGA dysfunction associated nasal 
dysfunction [42, 46, 47]. Fifth, olfactory disorders have been 
detected by patients suffering neural disorders-associated cho-
linergic neurotransmission days before their actual disease sur-
faced [48, 49]. Sixth, quick and impressive plastic changes of 
olfactory function following clinical improvement similar to 
the trend reported here have been found in disorders associ-
ated nanocholinergic dysfunction [48, 49]. Seventh, the smell 
function in our patient was impaired before mass removal, re-
gaining the olfactory function after surgical procedure, all of 
which was reflected in the UPSIT scores. Of note, PIT scores 
were within the normal range, reflecting a good understanding 
of the cognitive elements of the UPSIT.

Altogether, these findings support that olfactory dysfunc-
tion may well be a novel, “unclassical” and early biomarker for 
“classical” disorders such as pain and hypertension originated 
from aberrant function of nanomolecules such as SNP and 
CGA located in the adrenal gland, or elsewhere in the body. 
Lastly, a novel way to describe findings found in a single pa-
tient is presented that may re-orient current practices of report-
ing biomedical case reports.
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