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Anesthetic experience in frontotemporal dementia (FTD) with severe hypotension associated autonomic dysfunction has
not yet been reported. Here in case, we report on the case of treatment with vasopressin to refractory hypotension in FTD
patient. A 54-year-old male presented with a ten-year history of FTD with frequent syncope. The patient was scheduled
to undergo subtotal gastrectomy for resection of stomach cancer. During the operation, sudden hypotension occurred
and it was refractory to fluid and 1 unit of blood resuscitation and did not respond to catecholamine. Transesophageal
echocardiography showed normal heart with adequate volume state. After intravenous administration of arginine vaso-
pressin, the patient’s vital signs returned to baseline values. Arginine vasopressin might be considered as a valuable alter-

native for treatment of severe refractory hypotension in autonomic dysfunction patients with FTD.
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Frontotemporal dementia (FTD), characterized by progres-
sive abnormal emotional processing and frontotemporal atrophy,
is the third most common cause of neurodegenerative dementia
and the second most common in persons younger than 65 years
of age [1,2]. FTD presents with early behavioral abnormalities,
including apathy, disinhibition, immoral behavior, obsessive and
compulsive behaviors, emotional blunting, and loss of sympathy
and empathy.
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There have been many reports of frontotemporal dementia
related to autonomic dysfunction [3,4]. Autonomic dysfunction
refers as failure or dysregulation of sympathetic noradrenergic
innervation [5], which causes neurocardiovascular instability
(NCVI) including arterial hypotension and bradycardia.

The orbitofrontal cortex and frontal medial cortex and cere-
bral amygdala are the relating area for cardiovascular modula-
tion. FTD is characterized by a degenerative process involving
many of the anatomical areas above and cardiovascular dysfunc-
tion might be more common in these patients with organic de-
mentia like FTD [3].

Although several clinical cases have been reported in various
forms, anesthetic experience in FTD with severe autonomic dys-
function has not yet been reported. Here we report on the case
of a 54-year-old male presenting with a ten-year history of FTD
who developed severe refractory hypotension during general
anesthesia. Transesophageal echocardiography (TEE) showed
normal valves and contractility with adequate volume state. He
did not respond to fluid resuscitation and catecholamine and it
was treated successfully with arginine vasopressin. In this case,
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we assumed that autonomic dysfunction could induce hemo-
dynamic instability even with general anesthesia, moreover
vasopressin could be a good choice of treatment in FTD patients
with sympathetic noradrenergic failure situations.

Case Report

A 54-year-old male (height 170 cm, weight 55 kg) with FTD
was scheduled to undergo subtotal gastrectomy for treatment
of stomach cancer. He was diagnosed with FTD at the age of 44.
At the time of diagnosis, he showed apathy and self-destructive
impulsivity, such as trying to get out of a moving a car. Recently,
he was bedridden most of the time due to weakness of lower
limb. In addition, he has experienced frequent syncope and
showed fluctuation of blood pressure (BP) without any trigger
factor. He did not have special examination for syncope and was
not diagnosed as autonomic failure at that time. He had taken
anticholinergic drug for the treatment of syncope. His magnetic
resonance imaging of the brain showed severe atrophy of bilat-
eral frontal and temporal lobes. The patient has taken selective
serotonin reuptake inhibitors, anticonvulsants, dopamine ago-
nist as well as anticholinergic medications.

Preoperative laboratory results were within normal limits, ex-
cept anemia caused by bleeding of stomach cancer (hemoglobin
8.3 g/dl). Atrial fibrillation was seen on electrocardiogram. The
patient and his family had no notable history related to anesthe-
sia and drugs.

He was transferred to the operating room and standard mon-
itors were applied. Initial vital signs showed BP 110/85 mmHg,
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heart rate (HR) 85 beats/min.

Anesthesia was administered intravenously with thiopental
170 mg and vecuronium 6 mg and intubated successfully. Me-
chanical ventilation was started with a tidal volume of 450 ml
and a respiration rate of 10 breaths/min under FIO, 0.5, main-
taining end tidal CO, as 30-35 mmHg.

Anesthesia was maintained with sevoflurane and vital signs
were stable, with systolic/diastolic BP 110-130/70-90 mmHg
and HR 80-95 beats/min.

Two hours after induction, the patient showed a sudden
drop in BP to 70/40 mmHg. There was no significant event, ex-
cept shedding 300 ml of blood. The electrocardiogram showed
atrial fibrillation at varying rates between 110-130 beats/min.
We considered that tachycardia would be the cause of sudden
hypotension because we administered volume of 1,500 ml of
Lactated Ringer’s solution and 1 unit of packed red blood cells
for compensating the blood loss until that time. We immediately
consulted with the cardiologist and TEE was performed. TEE
showed normal valves and contractility with adequate volume
state and no regional wall motion abnormality (estimated ejec-
tion fraction was 65%). HR was returned to 50 beats/min after
synchronized cardioversion at 50 ], however, no change in BP
was observed. The patient’s vital signs showed no response at
bolus injection of ephedrine, we infused dopamine of 10 pg/kg/
min, dobutamine of 10 pg/kg/min, and norepinephrine of 0.3
pg/kg/min. There was no response to those drugs. Only high
dose of epinephrine at 0.5-1.0 mg induced increasing BP. Thus,
we decided to use vasopressin at a rate of 4 units/h after 10 units
of bolus dose. The patient’s BP and HR then returned to baseline

+ Stable vital signs

- History of frontotemporal dementia with frequent syncope

Induction
- Stable vital signs

2 hours later

« Gave synchronized cardioversion

- On going hypotension

+ Sudden hypotension to 70/40 mmHg with tachycardia
 Not respond to catecholamine, fluid resuscitation

- Transesophageal echocardiography revealed normal heart sign

1 hour later

- Infusion of vasopression
« Return to stable vital signs

Fig. 1. Timeline describing information
/ from the case.

Online access in http://ekja.org

357



Management of autonomic dysfunction

values (BP 110/65 mmHg; HR 75 beats/min) and their stability
was maintained. We infused dopamine of 5 pg/kg/min with do-
butamine of 5 pg/kg/min and arginine vasopressin at a rate of 4
U/h after resuscitation.

The operation was completed successfully, and the patient
was transferred to the intensive care unit. All vasopressors were
titrated in order to maintain vital signs and stopped completely
at 24 h after surgery, and the patient was extubated. Two days
after the operation, he was transferred to the general ward with-
out any sequelae. Information from this case is described into a
timeline (Fig. 1).

Discussion

Frontotemporal lobar degeneration (FTLD) is a common
cause of presenile dementia. FTLD, formerly called Pick’s dis-
ease, is a progressive disease associated with focal atrophy of
the frontal and/or temporal lobes. Patients with FTD are often
related to autonomic dysfunction [4].

Various areas of cerebral cortex and certain subcortical
subnuclei participate in the neural circuits that influence car-
diovascular activity. The orbitofrontal cortex, frontal medial
cortex including the anterior cingulate, the insula and cerebral
amygdale are involved in cardiovascular modulation. Especially,
the insular cortex incorporates many functions and the ventral
anterior insular is an important autonomic cortical region. In
FTD, it targets these systems, and leading to autonomic dysfunc-
tion including bradycardia or hypotension [4]. Fig. 2 shows the
brain MRI examination of our case patient, which revealed FTD
involving various area mentioned above.

The autonomic nervous system contains at least five compo-
nents; enteric, parasympathetic cholinergic, sympathetic cho-
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linergic, sympathetic noradrenergic, and adrenomedullary hor-
monal [6]. FTD with autonomic dysfunction patients exhibits
one or more failure of these components. Among these compo-
nents, sympathetic noradrenergic failure presents as orthostatic
intolerance and orthostatic hypotension. Orthostatic hypoten-
sion may not be evident in the operating room, anesthetic man-
agement worsens cardiovascular function.

Surgical blood loss disturbs the maintenance of baroreflex
control and anesthetic agents can suppress the residual capac-
ity to release catecholamines and induce diminished baroreflex
gain. That results in further compromises the pressor response
during surgery, this is more exacerbated due to their inability to
buffer changes in BP [7].

In this case, the patient had suffered from frequent syncope
preoperatively. That suggests he had NCVI in the form of au-
tonomic dysfunction with regards to FTD. NCVI is defined as
“age-related changes in BP and heart rate behavior, predomi-
nantly resulting in hypotension and bradyarrhythmia” The most
common manifestations of NCVTI are carotid sinus syndrome,
orthostatic hypotension, postprandial hypotension, and vaso-
vagal syndrome, and clinical findings are similar to those of
catecholamine-resistance vasoplegic shock.

The loss of cardiovascular reflexes in autonomic failure can
complicate anesthesia and lead to life threatening changes in BP.
The volume status of the patients is one of the most important
factors in determining hemodynamic stability in autonomic
failure patients. Acute changes in blood volume can result in a
substantial rise or fall in BP [8].

In this case, the patients had autonomic dysfunction with
FTD, after shedding of 300 ml of blood, it would trigger NCVI
and caused severe hypotension. Furthermore, echocardiography
revealed normal heart function during hypotensive event, we

Fig. 2. MRI findings in frontotemporal
dementia (FTD). T1 (A) and T2 (B) weighted
MRI scan showed atrophy in the ventro-
medial frontal cortex, bilateral posterior
orbital frontal regions, bilateral insula,
anterior cingulate cortex, dorsolateral frontal
cortex and premotor cortex to support FTD.
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could exclude heart failure from any other causes or ischemic
heart disease.

Mesenteric traction syndrome could be another cause of
hypotension during upper abdominal surgery, which is charac-
terized by a triad of hypotension, tachycardia, and flushed skin
[9]. It usually occurs in the early phase of laparotomy, when the
surgeon begins abdominal exploration and traction of the small
intestine. Fluid replacement, vasopressors, and nonsteroidal an-
ti-inflammatory drugs could be used as a treatment. In our case,
the hypotensive event had occurred 2 hours later after operation
which was quite later than usual cases and there was no skin
flushed symptom, thus we could exclude mesenteric traction
syndrome from cause of refractory hypotension.

Vasopressin is a peptide synthesized in the hypothalamus,
and its primary role is fluid homeostasis, moreover, is has been
recognized as an adjunct treatment for septic and vasoplegic
shock. Vasopressin restores vascular tone in vasoplegic (cate-
cholamine-resistant) shock states by at least four known mecha-
nisms [10], through activation of V1 vascular receptors; modu-
lation of ATP-sensitive K+ channels; modulation of nitric oxide;
and potentiation of adrenergic and other vasoconstrictor agents.
Prolonged shock is associated with a drop in vasopressin levels,
probably due to depletion of vasopressin stores [10-12], and
may contribute to the refractory hypotension seen in advanced
shock states.

Vasopressin release is under the control of the autonomic
nervous system. Primary autonomic failure is associated with
hyposensitivity to the pressor effects of vasopressin as well as
with abnormalities of its release [13]. NCVI in FTD is the end
result of autonomic nervous system dysfunction, suggesting
that FTD patients were likely to be in vasopressin depletion
states and it implicates sympathetic adrenergic dysregulation or
failure. In the condition of sympathetic adrenergic dysregula-
tion, the response to various cardiovascular vasodepressor drugs
maybe exaggerated, while the response to catecholamine would
be unpredictable. Vasopressin also produces direct smooth mus-
cle vasoconstriction independent of adrenergic response [14].

Catecholamine, due to its mechanism of action that includes
release of norepinephrine from the postganglionic neurons,
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these agents might only be effective in patients with residual
sympathetic activity and capacity to release norepinephrine. This
is why ephedrine, dopamine and dobutamine were not effective
in this case.

A few cases reports have described the successful administra-
tion of vasopressin, and reported rapid hemodynamic stabiliza-
tion after bolus injection of vasopressin (2-10 units) [13,15]. In
one report, injection of vasopressin 10 units was followed by a
continuous infusion of vasopressin (40 units over 60 min). The
current patient responded to a bolus of vasopressin 10 units,
followed by a continuous infusion at a rate of 4 units/h. The use
of low-dose or high dose vasopressin infusions has become an
accepted alternative for management of vasoplegic shock refrac-
tory to catecholamine.

It is important to remember that autonomic dysfunction with
FTD can present as a catecholamine-refractory shock, such as
that demonstrated by our case. In addition, autonomic dysfunc-
tion should be considered as a cause of sudden collapse during
anesthesia and appropriate treatment should be initiated quickly
in order to maintain adequate cerebral perfusion.

In conclusion, FTD is related to severe hypotension due to
autonomic dysfunction. In anesthesia of patients with FTD, ar-
ginine vasopressin might be considered as a valuable alternative
for treatment of severe hypotension during anesthesia.
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