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Case Report

Contribution of Adequate Preoperative Circulatory
Management to Uneventful Perioperative Course of
Transurethral Resection of a Bladder Tumor for a Patient
with Hypertrophic Obstructive Cardiomyopathy
Haruka Kimura Takayuki Sugano＊ Masashi Uzawa
Rie Kimura Kanako Sato Kenichiro Koda
and Takayuki Kitamura
Department of Anesthesiology (Sakura), Toho University School of Medicine, Chiba, Japan

ABSTRACT: In noncardiac surgery for patients with hypertrophic obstructive cardiomyopathy (HOCM),
there is no safety criterion of the left ventricular outflow tract (LVOT) gradient and no standardized anesthetic management. Transurethral resection of bladder tumor (TUR-Bt) was scheduled for a 67-year-old man
with HOCM. Because the LVOT gradient at rest was 81 mmHg, we postponed the surgery and initiated preoperative pharmacological therapy for HOCM using carvedilol and cibenzoline. The LVOT gradient at rest
decreased to 41 mmHg, and then TUR-Bt was rescheduled. Spinal anesthesia in combination with obturator
nerve block was chosen for anesthetic management, and arterial blood pressure was continuously monitored. The surgery and postoperative course were uneventful. After the surgery, the patient underwent
percutaneous transluminal septal myocardial ablation (PTSMA), by which the LVOT gradient at rest decreased to 3 mmHg. We suppose that adequate control of the LVOT gradient is essential in the management
of noncardiac surgery for patients with HOCM.
Toho J Med 5 (2): 76―83, 2019
KEYWORDS: diastolic left ventricular dysfunction, hypertrophic obstructive cardiomyopathy, left
ventricular outflow tract gradient, perioperative management, systolic anterior motion of the anterior
mitral valve leaflet

Diseases of the myocardium associated with cardiac
１，
２）

dysfunction are categorized as cardiomyopathies.

essential pathophysiology of HCM.２―４） Generally, the con-

Hy-

tractility of the left ventricle is not impaired in patients

pertrophic cardiomyopathy (HCM), a kind of cardiomyopa-

with HCM.２） HCM with obstruction of the left ventricular

thy, is defined as a genetic cardiac disorder with asymmet-

outflow tract (LVOT) is called hypertrophic obstructive

ric cardiac hypertrophy of the left and/or right ventricle.２）

cardiomyopathy (HOCM). LVOT obstruction is diagnosed

Diastolic left ventricular dysfunction, which is caused by

by echocardiography with an estimated peak outflow gra-

cardiac hypertrophy but not by pressure overload, is the

dient of at least 30 mmHg.５） It has been reported that ap-

＊
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Fig. 1 Pharmacological therapy for HOCM in the perioperative period. Treatment consists of
carvedilol and cibenzoline in the preoperative period, as well as azilsartan and amlodipine in addition to carvedilol and cibenzoline in the postoperative period. PG: pressure gradient; LV: left
ventricle; Ao: aorta; LAD: left atrial diameter; MR: mitral valve regurgitation; mod: moderate; E:
mitral peak velocity of early filling; e′: early diastolic mitral annular velocity.

proximately 25% of patients with HCM have LVOT obstruction.５，６） There is a consensus that the perioperative
management of patients with HOCM is challenging.７，８） In

(TUR-Bt) in a patient with HOCM is presented.

Case Report

case of the decreases in circulating blood volume and/or

A 67-year-old man (height: 161 cm, weight: 70 kg) with

the increases in myocardial contractility, systolic anterior

HOCM visited the Department of Urology of our hospital

motion (SAM) of the anterior mitral valve leaflet occurs.

with a chief complaint of hematuria. Based on the results

Due to the vicious circle associated with the acceleration

of urological examinations, the patient was diagnosed with

of blood flow and the progression of LVOT obstruction,

bladder cancer, and TUR-Bt was scheduled. The patient

the LVOT gradient increases and the stroke volume de-

had been prescribed an α/β-adrenergic receptor blocker,

creases. Although SAM and LVOT obstruction can be im-

carvedilol (10 mg/day), for the treatment of hypertension

proved by volume loading, excessive volume loading

10 years earlier by a primary care physician and was diag-

causes pulmonary congestion; increases the left ventricu-

nosed with HOCM seven years earlier. Due to a syncopal

lar diastolic pressure, leading to the reduction of coronary

episode that occurred while going up the stairs, a calcium

perfusion pressure; and increases atrial load, resulting in

channel blocker, amlodipine (2.5 mg/day), and a pyridine-

atrial arrhythmia. Atrial arrhythmia worsens the circula-

sulfonylurea-type loop diuretic, torsemide (4 mg/day),

tory dynamics in patients with left ventricular diastolic

were additionally prescribed six years earlier (Fig. 1).

dysfunction, because the blood flow into the left ventricle

Fig. 2 shows the results of the first transthoracic echo-

is dependent on the atrial contraction. Careful and inten-

cardiography in our hospital during the preoperative pe-

sive circulatory management with pharmacological and/

riod, which showed asymmetric interventricular septal hy-

or nonpharmacological therapy is required in the pe-

pertrophy [Fig. 2(a)], SAM of the anterior mitral valve leaf-

rioperative period. In this paper, the perioperative man-

let [Fig. 2(a)], severe LVOT obstruction with a pressure

agement for transurethral resection of a bladder tumor

gradient of 81 mmHg at rest [Fig. 2(b)], moderate-to-severe
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Fig. 2 Results of transthoracic echocardiography prior to the preoperative pharmacological
therapy for HOCM. (a) Apical three-chamber view. Asymmetric interventricular septal hypertrophy and SAM of the anterior mitral valve leaflet. (b) Continuous wave Doppler measurement of the left ventricular outlet tract flow. Severe left ventricular outlet tract obstruction
with a pressure gradient of 81 mmHg. (c) Color Doppler flow of the mitral valve. Moderate-tosevere mitral regurgitation. (d) Tissue Doppler measurement of the mitral valve annulus. Diastolic left ventricular dysfunction (E/e′
＝40.25).

mitral regurgitation [Fig. 2(c)], and diastolic left ventricular

tive. Fig. 3 shows the results of transthoracic echocar-

dysfunction [E/eʼ = 40.25, Fig. 2(d)].

diography at 70 days after the initiation of the preopera-

The guideline for noncardiac surgery for patients with

tive pharmacological therapy with carvedilol and ciben-

HOCM has not been established. In terms of the LVOT ob-

zoline. Despite the remaining SAM of the anterior mitral

struction, HOCM is similar in pathophysiology to aortic

valve leaflet [Fig. 3(a)], the LVOT gradient at rest was de-

valve stenosis. According to the Guidelines for Periopera-

creased to 41 mmHg [Fig. 3(b)]. The grading of mitral re-

tive Cardiovascular Evaluation and Management for Non-

gurgitation improved from moderate-to-severe to mild-to-

cardiac Surgery (JCS 2014),９）noncardiac surgery should be

moderate [Fig. 3(c)]. In addition, there was an improve-

avoided, or aortic valve replacement should be performed

ment of the diastolic left ventricular function [E/eʼ = 18.1,

prior to noncardiac surgery, in symptomatic AS patients

Fig. 3(d)]. The patient avoided exercise load after the first

with a pressure gradient of 50 mmHg or higher between

syncopal episode and was asymptomatic at rest. Thus, pre-

the left ventricle and the aorta. We considered that the

cise evaluation of the patientʼs performance status was im-

LVOT gradient of the patient should be decreased, prior

possible. The initial target for the preoperative pharma-

to surgery, to 50 mmHg or less at rest. Thus, we decided

cological therapy was set to the LVOT gradient of 50

to postpone the urological surgery (i.e., TUR-Bt).

mmHg at rest. The decrease in the LVOT gradient at rest

As the preoperative pharmacological therapy for

suggested the improvement of the cardiac function. In ad-

HOCM, the patient was treated with carvedilol and a class

dition, further postponement of surgery for malignant dis-

Ia antiarrhythmic drug, cibenzoline (Fig. 1). The dose of

ease might be undesirable. Therefore, we rescheduled

carvedilol was increased to 15 mg/day. The administra-

TUR-Bt.

tion of cibenzoline was started at a dose of 200 mg/day,

As anesthetic management for this patientʼs TUR-Bt,

and then the dose was increased to 450 mg/day. This pre-

spinal anesthesia in combination with right obturator

operative pharmacological therapy was relatively effec-

nerve block was chosen. Fig. 4 shows the anesthetic reToho Journal of Medicine・June 2019
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Fig. 3 Results of transthoracic echocardiography at 70 days after the initiation of the preoperative pharmacological therapy for HOCM. (a) Apical three-chamber view. Remaining SAM of
the anterior mitral valve leaflet. (b) Continuous wave Doppler measurement of the left ventricular outlet tract flow. The left ventricular outlet tract gradient is decreased to 41 mmHg. (c) Color Doppler flow of the mitral valve. Improvement in mitral regurgitation. (d) Pulsed wave Doppler measurement of transmitral flow. The diastolic left ventricular function is improved: E/e′
＝18.1.

Fig. 4 Anesthetic record. SpO2: arterial oxygen saturation of pulse oximetry; ▼ and ▲ :
systolic and diastolic noninvasive blood pressure; ┬ and ┴ : systolic and diastolic arterial blood pressure; ● : heart rate; SP: spinal anesthesia; ONB: obturator nerve block.
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cord. Standard intraoperative noninvasive monitoring (i.e.,

per 100,000 individuals in Japan.２，１１）It was reported in a na-

electrocardiography, noninvasive blood pressure monitor-

tionwide epidemiologic and clinical survey of cardio-

ing, and pulse oximetry) was applied. In addition, a 22-

myopathies carried out in Japan that the annual mortality

gauge needle was inserted into the patientʼs radial artery

rate of patients with HCM was 2.8%; among all fatal cases,

for continuous monitoring of arterial blood pressure, which

54.5% and 75% of patients with HCM died within 5 and 10

was started prior to the induction of spinal anesthesia. Spi-

years after the first medical consult, respectively.１１） Sud-

nal anesthesia was performed with the patient in the right

den death, heart failure, and stroke are the common

lateral position using a 25-gauge Quincke spinal needle at

causes of HCM-related death; the majority of strokes are

the L3/L4 lumbar interspace. A total of 2.4 mL of 0.5% (w/

cerebral infarctions associated with atrial fibrillation.２）

v) hyperbaric bupivacaine was administered through the

HCM with LVOT obstruction is called HOCM. The hy-

spinal needle. The right obturator nerve block was per-

pertrophic muscle mass and SAM of the anterior mitral

formed by the nerve-stimulator-guided method, and 20 mL

valve leaflet are responsible for the LVOT obstruction.７）

of 1.5% (w/v) mepivacaine and 7 mL of 1% (w/v) mepiva-

Several kinds of drugs (i.e., β-adrenergic receptor blockers,

caine were administered. Just before surgery, complete

negative inotropic calcium channel blockers, class Ia an-

blockade of cold sensation was at the T7 level. There were

tiarrhythmic drugs, angiotensin-converting enzyme inhibi-

minimal changes in hemodynamics, and no vasopressors

tors, angiotensin receptor blockers, and anticoagulant

were administered during the anesthetic management.

agents) are used for the pharmacological therapy of

The surgery was completed uneventfully. The duration of

HOCM.２，８） For the control of the symptoms related to

the surgery was 33 min, and the duration of anesthesia

heart failure, β-adrenergic receptor blockers and vera-

was 63 min. A total of 370 mL of crystalloid fluid was in-

pamil are administered to patients with HOCM.２，８）There is

fused during the anesthetic management. Just after the

a consensus that cibenzoline and disopyramide are effec-

completion of the surgery, the maximal cephalad level of

tive in improving the LVOT gradient in patients with

the complete blockade of cold sensation was at the T10

HOCM not responding to β-adrenergic receptor blockers

level. The patient was transferred to the general ward,

and verapamil.２，８） Angiotensin-converting enzyme inhibi-

and his postoperative course was also uneventful.

tors and angiotensin receptor blockers are contraindicated

After discharge from the hospital, the patient was

for patients with HOCM with a severe LVOT gradient.２）

treated with carvedilol, cibenzoline, azilsartan (an an-

For the prevention of stroke, warfarin therapy is recom-

giotensin II receptor blocker), and amlodipine as the phar-

mended for patients with HOCM with atrial fibrillation.２）

macological therapy for HOCM (Fig. 1), but no further sig-

The optimal therapy for patients with HOCM refractory

nificant improvement was observed; the LVOT gradient

to pharmacological therapy is controversial. There are

at rest was 56 and 35 mmHg at 2.5 and 4.5 months after

three types of nonpharmacological therapy for HOCM:

TUR-Bt, respectively. The patient was referred to another

surgery, device therapy, and PTSMA.２） Septal myectomy

hospital to undergo a nonpharmacological therapy for

provides these patients with a significant improvement of

HOCM. Dual-chamber (DDD) pacing failed to decrease the

symptoms with a low mortality rate.１２）DDD pacing can de-

LVOT gradient. The patient then underwent percutane-

crease the LVOT gradient and improve the symptoms in

ous transluminal septal myocardial ablation (PTSMA).

these patients.１３） PTSMA is also effective for improving

PTSMA was completed uneventfully, and the LVOT gra-

the hemodynamics and symptoms of these patients, and

dient at rest decreased to 3 mmHg.

low in-hospital mortality after PTSMA has been reported.１４） In this case, pharmacological therapy using carv-

Discussion

edilol and cibenzoline in the preoperative period was rela-

HCM is an autosomal dominant disease.１０）With progress

tively effective, and the LVOT gradient at rest decreased

in molecular genetics, more than 900 mutations in at least

from 81 to 41 mmHg. It was considered that the patient

16 genes have been detected, which are considered to be

might tolerate the surgical stress related to TUR-Bt by

２）

associated with HCM. Dyspnea, chest pain, palpitations,
２）

and syncope are common symptoms of HCM. Although

maintaining a relatively improved hemodynamic condition.

there were wide differences in the results of clinical stud-

It is generally accepted that patients with HOCM are at

ies, the prevalence of HCM was estimated to be 17.3-340

a high risk of adverse outcomes associated with noncarToho Journal of Medicine・June 2019
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（49）８１

diac surgery.７，８）However, there are a limited number of re-

surgery; however, the causes of death in these patients did

ports focusing on perioperative cardiovascular complica-

not appear to be cardiac in nature. While emergency sur-

tions in patients with HOCM undergoing noncardiac sur-

gery was considered as the risk factor of mortality after

gery. Haering et al. reported the perioperative cardiovas-

noncardiac surgery, the left ventricular ejection fraction

cular events of 77 patients with asymmetric septal hy-

and the peak instantaneous systolic resting gradient in the

pertrophy, who underwent noncardiac surgery.１５） Al-

preoperative period were not. Three out of 56 patients had

though 40% of the patients experienced perioperative car-

worsening heart failure in the postoperative period. The

diovascular events, such as myocardial infarction and ven-

postoperative progression of heart failure was associated

tricular tachycardia, there were no perioperative deaths.

with symptoms of New York Heart Association class III/

The long duration of surgery, major surgery, and intensity

IV in the preoperative period.

of monitoring were considered as factors associated with

Patients with HOCM are very sensitive to changes in

adverse cardiovascular events; however, the magnitude of

hemodynamics. There are many factors that worsen the

LVOT gradient at rest and the choice of anesthetic man-

LVOT obstruction: hypotension, tachycardia, hypovo-

agement (i.e., general or regional anesthesia) were not as-

lemia, decreased intraventricular volume, and increased

sociated with adverse cardiovascular events. Kuroiwa et

ventricular contractility.７，８） An arterial line should be

al. reviewed the perioperative cardiovascular complica-

placed before the induction of anesthesia for the continu-

tions of patients with HCM undergoing noncardiac sur-

ous monitoring of blood pressure.８） Echocardiography is

gery at a university hospital in the period from 1989 to

useful during anesthetic management, because it can allow

2000 retrospectively.１６） 30 patients were preoperatively di-

anesthesiologists to evaluate the ventricular function,

agnosed with HCM. Perioperative cardiovascular compli-

LVOT obstruction, SAM of the anterior mitral valve leaf-

cations were observed in 60% of the patients with HCM.

let, and mitral regurgitation.７，８） Strict fluid management is

Three patients had heart failure, and four patients had

required, because aggressive fluid therapy for the mainte-

myocardial ischemia; however, there were no patients

nance of intravascular volume may cause heart failure.８）

with myocardial infarction, life-threating dysrhythmia, or

Preserving the stroke volume by reduction of myocar-

cardiac death. The LVOT obstruction, major surgery, gen-

dial contractility, augmentation of the filling pressure, and

eral anesthesia, and the lack of preoperative medication

maintenance of afterload is desirable during anesthetic

with a β-blocker or a calcium channel blocker were consid-

management for patients with HOCM.８） Volatile anesthet-

ered as factors associated with perioperative cardiovascu-

ics are advantageous for these patients because of their

lar complications. Chang et al. identified case reports of the

potent myocardial depression. Isoflurane, sevoflurane, and

anesthetic management of patients with HOCM undergo-

desflurane are the popular volatile anesthetics in clinical

ing noncardiac surgery using Medline and the Igaku Chuo

settings in Japan. Compared to isoflurane and desflurane,

Zasshi (Japana Centra Revuo Medicina) database in the pe-

sevoflurane has fewer effects on systemic vascular resis-

riod from 1981 to 2002 and analyzed the data of 69 pa-

tance and heart rate; thus, sevoflurane is assumed to be

１７）

tients.

The mean LVOT gradient was 63 mmHg. 22 pa-

preferable for anesthetic management of patients with

tients were diagnosed with severe HOCM on the basis of

HOCM.８） Propofol is one of the most popular intravenous

the LVOT gradient of 50 mmHg or higher and clinical

anesthetics for the maintenance of general anesthesia. Pro-

manifestations. 10 patients had perioperative major com-

pofol is not recommended for the anesthetic management

plications, such as cardiac arrest and refractory shock;

of patients with HOCM because of its potent ability to de-

however, the severity of HOCM was not correlated with

crease the afterload, as well as the preload.１９） Spinal anes-

the cardiovascular events. In this report, Chang et al. dis-

thesia and epidural anesthesia decrease sympathetic

cussed that serious perioperative complications might oc-

nerve activity, resulting in vasodilation. Reich et al.,７）

cur in patients without preoperative severe symptoms.

therefore, described that spinal anesthesia and epidural

Barbara et al. reviewed the perioperative cardiovascular

anesthesia may be relatively contraindicated in patients

complications of patients with HOCM undergoing noncar-

with HOCM.７） However, successful anesthetic manage-

diac surgery at a single tertiary care center in the period

ment of cesarean section by neuraxial anesthesia for pa-

from 1996 to 2014 retrospectively: 96 noncardiac surgery

tients with HOCM was reported.２０―２３） Major surgery and

in 57 patients.１８） Three patients died within 30 days after

long duration of surgery are considered to be important in-
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dependent risk factors for mortality and morbidity related

dition, there was an episode of syncope. It is thus reason-

to surgery in patients with HOCM, whereas the choice of

able to consider that there was an absolute therapeutic in-

anesthetic management is not.７） Inatomi reported that

dication for PTSMA in this case. In fact, PTSMA mark-

there is no need to consider general anesthesia as the opti-

edly reduced the LVOT gradient at rest to 3 mmHg.

mal choice for patients with HOCM and that preparation
for prompt responses to hypotension is important.２４）

In our view, careful and intensive circulatory management, including the perioperative pharmacological ther-

After the preoperative pharmacological therapy for

apy, the nonpharmacological therapy in the postoperative

HOCM, we chose spinal anesthesia as the anesthetic man-

period (i.e., PTSMA), and the adequate anesthetic manage-

agement of TUR-Bt in this patient, and no adverse out-

ment, contributed to the uneventful perioperative course

comes were observed throughout the perioperative pe-

of TUR-Bt for this patient with HOCM.

riod. However, we do not intend to claim that spinal anesthesia is the best choice for anesthetic management of
TUR-Bt in patients with HOCM, based on the periopera-

Consent: Written, informed consent for publication of this case report was obtained from the patient.

tive course of this patient. A detailed evaluation of perioperative risk on a case-by-case basis is required for patients with HOCM.
According to the guidelines,２） PTSMA was indicated for
symptomatic HOCM patients with the LVOT gradient of
30 mmHg or higher; however, adverse events may occur
after PTSMA. Jensen et al. reported a considerable incidence of circulatory complications, such as ventricular fibrillation, third-degree atrioventricular block, and asystole,
during and after PTSMA, despite the low in-hospital mortality.１４） Therefore, from the viewpoint of the reduction of
perioperative risks, it is controversial whether PTSMA
should be recommended instead of pharmacological therapy during the preoperative period in patients with
HOCM. In this patient, we prioritized TUR-Bt over
PTSMA, since the LVOT gradient decreased to less than
50 mmHg only with pharmacological treatment, and further postponement of surgery might worsen the prognosis
of bladder cancer.
Despite continuing the pharmacological therapy for
HOCM using carvedilol, cibenzoline, azilsartan, and amlodipine, transthoracic echocardiography performed three
months after surgery showed that the LVOT gradient
was 56 mmHg. No further improvement was observed in
this case, suggesting the need for a nonpharmacological
therapy. DDD pacing, which is recognized as an efficacious
nonpharmacological therapy for HOCM,１３） produced no
therapeutic effect on the LVOT gradient in this case. The
patient then underwent PTSMA. Generally, PTSMA is
recommended for patients with HOCM, in whom the
LVOT gradient is 30 mmHg or higher.２） The LVOT obstruction of this patient was refractory to the pharmacological therapy. In this case, the LVOT gradient at rest
fluctuated between 35 and 56 mmHg after TUR-Bt. In ad-

Conflicts of interest: None declared.

References
1）Richardson P, McKenna W, Bristow M, Maisch B, Mautner B,
OʼConnell J, et al. Report of the 1995 World Health Organization/
International Society and Federation of Cardiology Task Force
on the definition and classification of cardiomyopathies. Circulation. 1996; 93: 841-2.
2）JCS Joint Working Group. Guidelines for diagnosis and treatment of patients with hypertrophic cardiomyopathy (JCS 2012)
-Digest Version. Circ J. 2016; 80: 753-74.
3）Maron BJ, Spirito P, Green KJ, Wesley YE, Bonow RO, Arce J.
Noninvasive assessment of left ventricular diastolic function by
pulsed doppler echocardiography in patients with hypertrophic
cardiomyopathy. J Am Coll Cardiol. 1987; 10: 733-42.
4）Hirota Y. A clinical study of left ventricular relaxation. Circulation. 1980; 62: 756-63.
5）Maron MS, Olivotto I, Betocchi S, Casey SA, Lesser JR, Losi MA,
et al. Effect of left ventricular outflow tract obstruction on clinical outcome in hypertrophic cardiomyopathy. N Engl J Med.
2003; 348: 295-303.
6）Louie EK, Edwards LC III. Hypertrophic cardiomyopathy. Prog
Cardiovasc Dis. 1994; 36: 275-308.
7）Reich DL, Mittnacht A, Kaplan JA. Uncommon cardiac diseases.
In: Fleisher LA, editor. Anesthesia and uncommon diseases. 5th
ed. Philadelphia: Saunders; 2005. p. 29-76.
8）Poliac LC, Barron ME, Maron BJ. Hypertrophic cardiomyopathy.
Anesthesiology. 2006; 104: 183-92.
9）Kyo S, Imanaka K, Masuda M, Miyata T, Morita K, Morota T, et
al. Guidelines for perioperative cardiovascular evaluation and
management for noncardiac surgery (JCS 2014). Circ J. 2017;
81: 245-67.
10）Watkins H, Ashrafian H, Redwood C. Inherited cardiomyopathies. N Engl J Med. 2011; 364: 1643-56.
11）Matsumori A, Furukawa Y, Hasegawa K, Sato Y, Nakagawa H,
Morikawa Y, et al. Epidemiologic and clinical characteristics of
cardiomyopathies in Japan-Results from nationwide surveys.
Circ J. 2002; 66: 323-36.
12）McCully RB, Nishimura RA, Tajik AJ, Schaff HV, Danielson GK.
Extent of clinical improvement after surgical treatment of hypertrophic obstructive cardiomyopathy. Circulation. 1996;

Toho Journal of Medicine・June 2019

Perioperative Management of HOCM
94: 467-71.
13）Fananapazir L, Cannon RO 3rd, Tripodi D, Panza JA. Impact of
dual-chamber permanent pacing in patients with obstructive hypertrophic cardiomyopathy with symptoms refractory to verapamil and beta-adrenergic blocker therapy. Circulation. 1992; 85:
2149-61.
14）Jensen MK, Almaas VM, Jacobsson L, Hansen PR, Havndrup O,
Aakhus S, et al. Long-term outcome of percutaneous transluminal septal myocardial ablation in hypertrophic obstructive cardiomyopathy: a Scandinavian multicenter study. Circ Cardiovasc
Interv. 2011; 4: 256-65.
15）Haering JM, Comunale ME, Parker RA, Lowenstein E, Douglas
PS, Krumholz HM, et al. Cardiac risk of noncardiac surgery in
patients with asymmetric septal hypertrophy. Anesthesiology.
1996; 85: 254-9.
16）Kuroiwa M, Arai M, Ueno T, Takenaka T, Okamoto H, Hoka S.
Perioperative cardiovascular complications in patients with hypertrophic cardiomyopathy. Masui. 2003; 52: 733-9. Japanese.
17）Chang KH, Sano E, Saitoh Y, Hanaoka K. Anesthetic management of patients with hypertrophic obstructive cardiomyopathy
undergoing non-cardiac surgery. Masui. 2004; 53: 934-42. Japanese.
18）Barbara DW, Hyder JA, Behrend TL, Abel MD, Schaff HV, Mauermann WJ. Safety of noncardiac surgery in patients with hypertrophic obstructive cardiomyopathy at a tertiary care center.

Vol. 5 No. 2

（51）８３

J Cardiothorac Vasc Anesth. 2016; 30: 659-64.
19）Williams GD, Jones TK, Hanson KA, Morray JP. The hemodynamic effects of propofol in children with congenital heart disease. Anesth Analg. 1999; 89: 1411-6.
20）Abe T, Yamamoto S, Yasuda N, Uchino T, Hidaka S, Hagiwara S,
et al. Effective control of paroxysmal tachycardia with landiolol
hydrochloride during cesarean section in a patient with hypertrophic obstructive cardiomyopathy. J Anesth. 2010; 24: 765-7.
21）Pryn A, Bryden F, Reeve W, Young S, Patrick A, McGrady EM.
Cardiomyopathy in pregnancy and cesarean section: Four case
reports. Int J Obstetric Anesth. 2007; 16: 68-73.
22）Ishiyama T, Oguchi T, Iijima T, Matsuoka T, Kashimoto S,
Kumazawa T. Combined spinal and epidural anesthesia for cesarean section in a patient with hypertrophic obstructive cardiomyopathy. Anesth Analg. 2003; 96: 629-30.
23）Ferguson EA, Paech MJ, Veltman MG. Hypertrophic cardiomyopathy and caesarean section: intraoperative use of transthoracic echocardiography. Int J Obst Anesth. 2006; 15: 311-6.
24）Inatomi Y. Anesthetic management of hypertrophic obstructive
cardiomyopathy. J Clin Anesth (Japan). 2014; 38 Suppl: 303-17.
Japanese.
ⒸMedical Society of Toho University. Toho Journal of Medicine is an Open
Access journal distributed under the Creative Commons AttributionNonCommercial-NoDerivatives 4.0 International License. To view the details of
this license, please visit (https://creativecommons.org/licenses/by-nc-nd/4.0/).

