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History of Cardiac Surgery

By Whom What
1953 John H. Gibbon, Jr. CPB/ASD
1954 Walton Lillhei1 Cross-circulation/VSD
1958 Mason Sones CAG
1967 Rene Favaloro CABG
1977 Andreas Gruentzig PTCA

1883, Billroth,; Gastrectomy
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Retrograde Cerebral Perfusion Through a Superior

Vena Caval Cannula Protects the Brain

Akihiko Usui, MD, Toshiro Hotta, MD, Mamabu Hiroura, Mitsuya Murase, MD,
Masanobu Maeda, MD, Tomio Koyama, Minoru Tanaka, MD, Eiji Takeuchi, MD,
Kenzo Yasuura, MD, Takashi Watanabe, MD, and Toshio Abe, MD

Department of Thoracic Surgery, Nagoya University School of Medicine, Nagoya, fapan, and Thoracic Surgery Division, Oogaki

Municipal Hospital, Oogaki, Japan

Retrograde cerebral perfusion through a superior vena
caval cannula is a new technique for protecting the brain
during aortic arch operations. In mongrel dogs (n = 10;
13 to 15 kg) we have performed retrograde cerebral
perfusion (300 mL/min) by infusing blood through a
superior vena caval cannula with aortic and inferior vena
caval drainage. We have measured the cerebral tissue
blood flow, oxygen consumption, and carbon dioxide
exudation during retrograde cerebral perfusion at normo-
thermia (NT, 37°C) and hypothermia (HT, 20°C) and have
compared these values with values obtained in dogs
during cardiopulmonary bypass (1,200 mL/min). Cere-
bral tissue blood flow was measured by the hydrogen
clearance method. During retrograde cerebral perfusion
about 20% of the superior vena caval perfusate was
returned through the aorta and the rest drained from the
inferior vena cava. Cerebral vascular resistance during

retrograde cerebral perfusion was lower than that during
cardiopulmonary bypass (NT, 63.8 + 52.5 versus 126.9 +
58.4; HT, 28.4 * 32.8 versus 69.5 * 28.7 x 10°
dynes - s - cm™°). Retrograde cerebral perfusion pro-
vided half the cerebral tissue blood flow of cardiopulmo-
nary bypass (NT, 14.7 = 6.4 versus 34.3 = 7.8; HT, 17.6 +
5.6 versus 37.2 * 10.6 mL/min). Retrograde cerebral
perfusion also provided a third of the oxygen (NT, 4.4 =
2.1 versus 12.3 = 7.1, HT, 1.4 *= 0.8 versus 4.2 * 1.3
mL/min) and discharged 20% of the carbon dioxide (NT,
0.24 * 0.08 versus 1.19 = 0.58; HT, 0.15 £ 0.06 versus 0.51
* 0.17 mmol/min) when compared with cardiopulmo-
nary bypass. Retrograde cerebral perfusion may reduce
ischemic damage during interruption of cerebral blood
flow.

(Ann Thorac Surg 1992,53:47-53)



Comparative experimental study between retrograde
cerebral perfusion and circulatory arrest

To evaluate the efficacy of retrograde cerebral perfusion in protecting the brain, we comparatively
studied retrograde cerebral perfusion and total circulatory arrest in 18 hypothermic (20° C) mongrel
dogs (retrograde cerebral perfusion, n = 10; total circulatory arrest, » = 8). Retrograde cerebral perfu-
sion was performed, maintaining an external jugular venous pressure of 25 mm Hg for 60 minutes.
Retrograde cerebral perfusion provided half the cerebral blood flow and a third of the oxygen that was
supplied during hypothermic cardiopulmonary bypass, which had a flow rate of 100 ml/min per
kilogram. Oxygen consumption and carbon dioxide exudation did not increase on resuming cardiopul-
monary bypass after retrograde cerebral perfusion, whereas they increased after total circulatory
arrest (oxygen consumption 10.7 + 5.3 versus 19.1 + 8.6 ml/min, p < 0.05; carbon dioxide exudation,
0.92 =+ 0,54 versus 1.64 + 0.78 mmol/min, p < 0.05). Therefore, oxygen debt during retrograde cere-
bral perfusion was smaller than during total circulatory arrest. Retrograde cerebral perfusion also
cooled the brain better than did total circulatory arrest (20.4° + 1.5° C versus 22.7° + 0.7° C,
p <0.01). Cerebral tissue oxygen tension decreased slightly (27.5 + 7.7 versus 12.3 + 3.0 mm Hg,
p <0.01), and cerebral tissue carbon dioxide tension increased slowly during retrograde cerebral
perfusion (95 + 34 versus 147 + 44 mm Hg, p < 0.05). These changes were smaller than those seen in
total circulatory arrest. Tissue concentrations of adenosine triphosphate in the brain remained relative-
ly high during retrograde cerebral perfusion but decreased rapidly during total circulatory arrest
(0.49 + 0.16 versus 0.21 + 0.05 mmol/gm, p < 0.01, just before resuming cardiopulmonary bypass).
Retrograde cerebral perfusion cannot maintain aerobic metabolism but may reduce ischemic damage
of the brain and may safely extend the cerebral circulation interruption time. (J THORAC CARDIOVASC
SurG 1994;107:1228-36)

Akihiko Usui, MD,a Keiji Oohara, MD,? Tong-lin Liu, MD,? Mitsuya Murase, MD,?
Minoru Tanaka, MD,? Eiji Takeuchi, MD,? and Toshio Abe, MD,? Nagoya and Gifu, Japan



Determination of optimum retrograde cerebral
perfusion conditions

Retrograde cerebral perfusion through a superior vena caval cannula is a new technique used to protect
the brain during operations on the aortic arch. We measured cerebral tissue blood flow, oxygen
consumption, and cerebrospinal fluid pressure under various perfusion conditions in hypothermic (20°
C) mongrel dogs (n = 18, 12.8 + 0.6 kg) to determine the optimum conditions for retrograde cerebral
perfusion. Retrograde cerebral perfusion was performed by infusion via the superior vena caval cannula
and drainage via the ascending aortic cannula while the inferior vena cava and azygos vein were
clamped. Retrograde cerebral perfusion was performed as the external jugular venous pressure was
changed from 15 to 35 mm Hg in increments of 5 mm Hg. Cerebral tissue blood flow was measured
by the hydrogen clearance method. Hypothermic retrograde cerebral perfusion with an external jugular
venous pressure of 25 mm Hg provided about half the cerebral tissue blood flow of hypothermic (20°
C) cardiopulmonary bypass with a flow rate of 1000 ml/min (13.7 + 7.9 versus 32.7 + 8.5 ml/min per
100 gm). It decreased significantly as the external jugular venous pressure was decreased from 25 to
15 mm Hg but did not increase significantly as the external jugular venous pressure was increased
from 25 to 35 mm Hg. Whole-body oxygen consumption during hypothermic retrograde cerebral
perfusion with an external jugular venous pressure of 25 mm Hg was one quarter of that during
hypothermic cardiopulmonary bypass (3.4 + 0.7 versus 12.7 + 5.6 ml/min) and varied in proportion to
external jugular venous pressure. The cerebrospinal fluid pressure was a little lower than the external
jugular venous pressure (19.2 + 4.5 mm Hg versus 24.8 + 2.4 mm Hg) but also varied with the
external jugular venous pressure. The cerebrospinal fluid pressure remained lower than 25 mm Hg so
long as the external jugular venous pressure remained lower than 25 mm Hg. High external jugular
venous pressure was associated with high intracranial pressure, which restricts cerebral tissue blood
flow and may cause brain edema. We believe that a venous pressure of 25 mm Hg is the optimum
condition for retrograde cerebral perfusion. (J THORAC CARDIOVASC SURG 1994;107:300-8)

Akihiko Usui, MD,? Keiji Oohara, MD,? Tong-lin Liu, MD,? Mitsuya Murase, MD,?
Minoru Tanaka, MD,? Eiji Takeuchi, MD,? and Toshio Abe, MD,? Nagoya and Gifu, Japan



BODY TEMPERATURE INFLUENCES REGIONAL TISSUE BLOOD FLOW DURING RETROGRADE

CEREBRAL PERFUSION

Objective: This study compared the cerebral microcirculation during retro-
grade cerebral perfusion with that during antegrade cardiopulmonary bypass
under normothermic and hypothermic conditions. Methods: Brain tissue blood
flow was measured with the hydrogen-clearance and colored microsphere (15
and 50 pm) methods during antegrade cardiopulmonary bypass and retro-
grade cerebral perfusion. Measurements were performed during normother-
mia (37° C), moderate hypothermia (28° C) and deep hypothermia (20° C) in
groups of mongrel dogs (n = 8). Results: During antegrade cardiopulmonary
bypass, the microsphere method showed a significant decrease in cerebral
blood flow as body temperature decreased (40.1 = 20.8 ml/min/100 gm at 37° C,
16.2 = 18.0 ml/min/100 gm at 20° C with 50 pm microspheres) At 20° C, the
cerebral blood flow measured with the 15 ywm microspheres was significantly
lower than that assessed with the hydrogen-clearance method (11.3 %= 7.0 vs
24.8 = 7.0 ml/min/100 gm). During retrograde cerebral perfusion, the micro-
sphere method also showed a significant decrease in cerebral blood flow with
cooling. At 37° C, the cerebral blood flow measured with the 15 pm micro-
spheres (0.8 = 0.7 ml/min/100 gm) was significantly lower than that assessed
with the hydrogen-clearance method (10.1 = 3.5 ml/min/100 gm). At both 28°
and 20° C, the hydrogen-clearance method showed significantly higher cerebral
blood flow (10.1 = 5.8 and 8.2 = 3.7 ml/min/100 gm) than did the 50 pum
microspheres (1.8 = 0.6 and 1.0 = 0.8 ml/min/100 gm) and 15 pm micro-
spheres (0.23 = 0.14 and 0.18 = 0.15 ml/min/100 gm). Conclusion: (1) Cerebral
blood flow that shunts to capillaries is increased during antegrade cardiopul-
monary bypass under deep hypothermia. (2) During retrograde perfusion, the
majority of the blood flow shunts away from brain capillaries, even under
normothermic conditions, and blood flow through large venoarterial shunts
increases as body temperature decreases. Although the cerebral microcircula-
tion during retrograde perfusion is decreased, retrograde perfusion provides
some degree of oxygenation to the body. (J Thorac Cardiovasc Surg 1997;114:
440-7)
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REGIONAL CEREBRAL Keiji Oohara, MD,* Akihiko Usui, MD,* Mitsuya Murase, MD,” Minoru Tanaka, MD,?
TISSUE BLOOD FLOW andJ Toshio Abe, MD,* Nagoya and Gifu, Japany

MEASURED BY THE

COLORED MICROSPHERE

METHOD DURING

RETROGRADE CEREBRAL

PERFUSION

Brain tissue blood flow was measured precisely by the colored microsphere method
during retrograde cerebral perfusion in 10 normothermic mongrel dogs. The
average tissue blood flow rates to the cerebral cortex, cerebral medulla, brain stem,
cerebellum, and spinal cord during retrograde cerebral perfusion at 25 mm Hg of
external jugular venous pressure were 10.5 = 10.3, 4.2 *+ 4.6, 11.1 = 9.8, 12.3 = 8.6,
and 9.1 = 5.8 ml/min per 100 gm, respectively. The brain was perfused wholly by
retrograde cerebral perfusion without lateralization. Total cerebral blood flow was
calculated as the sum total rates of blood flow to each area. Total cerebral blood flow
during retrograde cerebral perfusion at 25 mm Hg was 7.8 = 4.4 ml/min, which
represented 3.5% * 1.9% of whole body blood flow and one third of the total cerebral
blood flow (28.0 = 4.2 ml/min) during cardiopulmonary bypass at a flow rate of 1000
ml/min. Oxygen consumption and carbon dioxide elimination by the total cerebrum
during retrograde cerebral perfusion at 25 mm Hg were 0.54 = (.23 ml/min and 34 =
15 pmol/min, respectively, or 8.6% * 3.6% and 7.0% = 3.1% of the corresponding
whole body value and represented about one third of that measured during
cardiopulmonary bypass (1.21 = 0.39 ml/min and 96 = 15 pmol/min). Total cerebral
blood flow, total cerebral oxygen consumption, and carbon dioxide elimination
increased as the external jugular venous pressure increased from 15 to 25 mm Hg;
however, no further increase occurred once the external jugular venous pressure
exceeded 25 mm Hg. (J THORAC CARDIOVASC SURG 1995;109:772-9)



Comparative clinical study between retrograde cerebral perfusion and
selective cerebral perfusion in surgery for acute type A aortic dissection

Akihiko Usui®, Kenzo Yasuura, Takashi Watanabe, Takashi Maseki
European Journal of Cardio-thoracic Surgery 15 (1999) 571-578

Abstract

Objective: Selection of a brain protection method is a primary concern for aortic arch surgery. We performed a retrospective study to
compare the respective advantages and disadvantages of retrograde cerebral perfusion (RCP) and selective cerebral perfusion (SCP) in
patients who underwent surgery for acute type A aortic dissection. Methods: The study reviewed 166 patients who underwent surgery at
Nagoya University or its eight branch hospitals between January 1990 and August 1996. There were 91 patients who received SCP and 75
patients who underwent RCP. Results for these two groups were compared. Results: There were no significant differences in age, gender,
Marfan syndrome rate, DeBakey classification, or emergency operation rate. Rates of various preoperative complications were similar except
for aortic valve regurgitation. Arch replacement was performed more often in SCP than in RCP patients (49% vs. 27%, P = 0.0028). There
were no significant differences between groups in cardiac ischemic time or visceral organ ischemic time. However, RCP group showed
shorter cardio-pulmonary bypass time (297 £ 99 vs. 269 = 112 min, P = 0.013) and lower the lowest core temperature (21.6 = 3.1°C vs.
18.7 = 2.1°C, P = 0.0001). SCP duration was longer than RCP duration (103 = 56 vs. 54 = 24 min, P < 0.0001). Despite these differences,
RCP patients were not significantly different from SCP patients with regard to any postoperative complication, neurological dysfunction (16
vs. 19%), or operative mortality (all deaths within the hospitalization; 24 vs. 21%). Regarding neurologic dysfunction, there were six cases of
coma, six of motor paralysis, two of paraplegia and one of visual loss among SCP patients, and eight cases of coma, three of motor paralysis,
and three of convulsion in the RCP group. The incidence of motor paralysis was higher in the SCP group, while the incidence of coma was
higher in the RCP group. Conclusions: RCP can be performed without clamping or cannulation of the cervical arteries, which is an
advantage in reducing the chances of arterial injury or cerebral embolization. RCP is comparable to SCP in terms of clinical outcome.



Early Clinical Results of Retrograde Cerebral
Perfusion for Aortic Arch Operations in Japan

Akihiko Usui, MD, Toshio Abe, MD, and Mitsuya Murase, MD

Background. In Japan, retrograde cerebral perfusion
(RCP) has been used for protection of the brain since
1986. The techniques vary by institution, and thus the
optimum perfusion conditions have not yet been estab-
lished.

Methods. A survey of 49 institutions was performed to
investigate the early results of RCP in Japan. There were
228 patients collected, 46 (20.2%) of whom sustained
brain complications. Twenty-seven patients had perma-
nent and 19, temporary neurologic dysfunction. There
were 31 early deaths (13.6%) and an additional 14 hospi-
tal deaths (6.1%). Significant predictors of brain compli-
cations and mortality were evaluated by univariate anal-
ysis and multivariate analysis using stepwise logistic
regression.

Results. By multivariate analysis, preoperative cardiac
arrest (odds ratio 8.901, p = 0.0004) and RCP duration
longer than 60 minutes (odds ratio 3.234, p = 0.0352) were
significant predictors of permanent neurologic dysfunc-
tion. Preoperative hemodynamic compromise (odds ratio

6.150, p = 0.0070), presence of preoperative neurologic
symptoms (odds ratio 7.155, p = 0.0283), and left thora-
cotomy (odds ratio 2.37, p = 0.0335) were significant
predictors of early death. Duration of RCP was the single
RCP-related factor predictive of a brain complication
(odds ratio 1.025 per minute, p < 0.0001). The incidence of
permanent neurologic dysfunction was less than 10%
when the RCP time was shorter than 60 minutes but
increased abruptly when the RCP time exceeded 100
minutes, and it remained approximately 15% between 60
and 99 minutes.

Conclusions. Less than 60 minutes of RCP can be
tolerated with minimal risk of brain complication. Ret-
rograde cerebral perfusion is one method of cerebral
protection during circulatory arrest. This method is not
the complete answer for brain pretection, but, given
specific guidelines, it may help prolong the safe time of
circulatory arrest.

(Ann Thorac Surg 1996;62:94~104)



Risk-adjusted and case-matched comparative study between antegrade
and retrograde cerebral perfusion during aortic arch surgery: based on
the Japan Adult Cardiovascular Surgery Database

Akihiko Usui, MD, PhD - Hiroaki Miyata, PhD Gen Thorac Cardiovasc Surg (2012) 60:132-139
Yuichi Ueda, MD - Noboru Motomura, MD, PhD
Shinichi Takamoto, MD

Conclusion. Both RCP and ACP provide comparable
clinical outcomes regarding both the mortality and
stroke rates. RCP resulted in a higher incidence only in
patients demonstrating transient neurological dysfunc-
tion and the need for dialysis.




Frozen Elephant Trunk (FET)

Usui A, et.al. European J Cardio Thoracic Surgery 1999;16:356-8

Usui A, et.al. Cardiovasc Surg 2000;7:545-9

Usui A, et.al. J Artificial Organ 2001;4:283-7

Usui A, et al. Artificial Organ 2002;26:1044-49.

Usui A et al. Ann Thorac Surg 2002;74:S1821-24 .

Cerebrospinal dysfunction after endovascular stent-grafting via median-

sternotomy (frozen elephant trunk procedure).
Usui A, Ueda Y. Ann Thorac Surg. 2009;88:349
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Implantation of an endovascular covered stent-graft for distal aortic arch

aneurysm via midsternotomy under pigtail catheter guidance
Akihiko Usui®™*, Kazuki Tajimab, Naomichi Nishikimi®, Tsuneo Ishiguchid

European Journal of Cardio-thoracic Surgery 16 (1999) 356-358
Abstract

We implanted an endovascular covered stent-graft for distal aortic arch aneurysm involving the left subclavian artery in 12 cases. A stent-
graft was delivered just below the aneurysm via aortotomy with direct vision using a 12 F delivery sheath under guidance of a pigtail catheter
placed via the groin artery. The proximal anastomosis of the stent-graft was performed with inclusion technique, and the aortotomy was then
closed with it. This technique reduces operative damage by eliminating distal anastomosis and should reduce operative mortality and
morbidity. © 1999 Elsevier Science B.V. All rights reserved.



Cerebrospinal Dysfunction After Endovascular
Stent-Grafting via a Median Sternotomy:
The Frozen Elephant Trunk Procedure

Akihiko Usui, MD, PhD, Kazuro Fujimoto, MD, Tsuneo Ishiguchi, MD,
Masaharu Yoshikawa, MD, Toshiaki Akita, MD, PhD, and Yuichi Ueda, MD

Background. Endovascular stent grafting through a
median sternotomy for a distal arch aneurysm (the frozen
elephant trunk procedure) is an alternative to synthetic
graft replacement. But spinal cord dysfunction can easily
occur as a complication after surgery. Although its cause
is uncertain, some attempts at prevention have been
instituted. We address the mechanism of spinal cord
dysfunction and evaluate the efficacy of our preventive
measures.

Methods. There were 22 men and 2 women with an
average age of 71 (59 to 83) years. There were 22 true
aneurysms (13 fusiform, nine saccular), one chronic dis-
section, and one penetrating aortic ulcer. The following
strategies for prevention of spinal cord dysfunction were
utilized: low flow perfusion through both axillary arter-
ies (n = 10); pigtail catheter guidance (n = 19); use of a
shorter graft with anchoring sutures (n = 12); flooding of
the operative field with carbon dioxide (n = 7); aortic
unclamping (n = 7), and use of ultra-thin woven Dacron
grafts (n = 15).

Results. There was no operative mortality, but cerebro-
spinal dysfunction complicated four cases (17%): one
paraplegia, one stroke along the basilar artery, and two
cases of temporary spinal cord dysfunction (paresthesia
of the right leg and urinary disturbance). Cerebrospinal
dysfunction tended to occur in fusiform aneurysms (31%,
p = 0.044). Except when low flow antegrade perfusion
through both the axillary arteries was utilized, which
resulted in no cases of paraplegia or paraparesis (p =
0.064), the methods used for prevention of cerebrospinal

dysfunction appeared to have little efficacy

Conclusions. Cerebrospinal dysfunction is a serious
complication of the frozen elephant trunk procedure. Its
cause has not been clarified, but it tends to occur in
fusiform-type aneurysms. Antegrade perfusion through
both axillary arteries while the aorta is open may be

helpful in its prevention.

(Ann Thorac Surg 2002;74:5S1821-4)
© 2002 by The Society of Thoracic Surgeons




Hybrid versus open repair of aortic arch aneurysms: comparison
of POStOPerative and mid-term outcomes with a European Journal of Cardio-Thoracic Surgery 49 (2016) 149-156
propensity score-matching analysis

Yoshiyuki Tokuda**, Hideki Oshima?, Yuji Narita?, Tomonobu Abe?, Yoshimori Araki:, Masato Mutsuga,
Kazuro Fujimoto?, Sachie Terazawa:, Kei Yagami?, Hideki Ito? Kiyoto Yamamoto®,
Kimihiro Komori® and Akihiko Usui®

Abstract

OBJECTIVES: Operative strategies for repairing aortic arch aneurysms should be re-evaluated following recent technical advances.

METHODS: Of 364 patients who underwent aortic arch repair between 2002 and 2014, 58 were high-risk subjects who received isolated
hybrid arch repair (HAR) via median sternotomy (type | n =32, type Il n=1 and type Il n = 25). During this period, excluding patients with
type A dissection or extensive aneurysms, 124 patients received isolated open arch repair via median sternotomy. The patients in the HAR
and open arch repair groups were compared. A propensity score-matching analysis was applied to adjust for baseline risk factors.

RESULTS: The patients in the HAR group were older (77 years+ 6 vs 69 + 9, P <0.0001), exhibited a greater rate of malignancy (21 vs 4.8%,
P=0.0022) and had higher logistic EuroSCORE values (31 +18 vs 20+ 15, P <0.0001) than those in the open arch repair group. Following
propensity score matching creating 38 matched pairs, the differences in preoperative risk diminished. Operative complications, including the
mortality rate (2.6 vs 0%), were similar between the groups. Apart from the lower rates of cardiopulmonary bypass (CPB) and circulatory arrest,
there was no apparent superiority of HAR with respect to patient recovery. The mean follow-up duration was 52.5 months, during which the
rate of freedom from aortic events in the HAR and open arch repair groups was 79 and 99% at 24 months, respectively (P < 0.0001).

CONCLUSIONS: HAR achieves equivalent short-term results to standard open arch repair, with a decreased need for CPB. However,
considering the inferior mid-term outcomes of this procedure, its indications should be limited to high-risk patients.
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A vascular tube for intercostal artery reimplantation

European Journal of Cardio-thoracic Surgery 29 (2006) 413—415

Masashi Toyama~, Akihiko Usui, Toshiaki Akita, Yuichi Ueda
Abstract

Paraplegia and paraparesis are major concerns in descending and thoracoabdominal aortic repair. A shorter period of spinal cord ischemia is
preferred for protection. We have developed a new technique in which plural intercostal arteries are reattached in a short time. The lower
descending aorta is tailored using automatic sutures, and a vascular tube is made with diameter about 2.0 cm. Blood supply of intercostal arteries

including the Adamkiewicz artery is resumed by perfusing the vascular tube in not more than 20 min. This technique has been applied in four
patients, and there was neither paraplegia nor paraparesis.
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Institutional report - Vascular thoracic
Spinal cord protection during a thoracoabdominal aortic repair for a
chronic type B aortic dissection using the aortic tailoring strategy”

Masato Mutsuga*, Yuji Narita, Yoshimori Araki, Atsuo Maekawa, Hideki Oshima, Akihiko Usui, Yuichi Ueda

Graduate School of Medicine, Department of Cardiac Surgery, Nagoya University, 65 Tsurumaicyo Syowaku, Nagoya, Aichi 466-8550, Japan



The changes of aortic diameter after aortic repair with aortic tailoring
technique for chronic type B aortic dissection’

Hiroto Suenaga*, Akihiko Usui, Masato Mutsuga, Hideki Oshima, Tomonobu Abe, Yuji Narita,

Kazuro Fujimoto and Yoshiyuki Tokuda
European Journal of Cardio-Thoracic Surgery 50 (2016) 1118-1123






Impact of Surgical Stroke on the Early and Late
Outcomes After Thoracic Aortic Operations

Noritaka Okada, MD, Hideki Oshima, MD, PhD, Yuji Narita, MD, PhD,
Tomonobu Abe, MD, PhD, Yoshimori Araki, MD, PhD, Masato Mutsuga, MD, PhD,
Kazuro L. Fujimoto, MD, PhD, Yoshiyuki Tokuda, MD, PhD, and Akihiko Usui, MD, PhD

Background. Thoracic aortic operations still remain
associated with substantial risks of death and neurologic
injury. This study investigated the impact of surgical
stroke on the early and late outcomes, focusing on the
physical status and quality of life (QOL).

Methods. From 1986 to 2008, 500 patients (aged 63 + 13
years) underwent open thoracic aortic repair for root and
ascending (31%), arch (39%), extended arch (10%), and
descending and thoracoabdominal (19%) aneurysms.
Brain protection consisted of retrograde cerebral perfu-
sion (52%), antegrade cerebral perfusion (29%), and sim-
ple deep hypothermic circulatory arrest (19%). Surgical
stroke was defined as a neurologic deficit persisting more
than 72 hours after the operation. QOL was assessed with
the Short-Form 36 Health Survey Questionnaire 5.9 + 4.2
years after the operation.

Results. Stroke occurred in 10.3% of patients. Hospital
mortality was 21% in the stroke group and 2.7% in the

nonstroke group (p < 0.001). At hospital discharge, 76% of
survivors in the stroke group had permanent neurologic
deficits (PNDs), with sustained tracheostomy in 39%, tube
feeding in 46%, and gastrostomy in 14%, and 89%
required transfer to other facilities. PND was an inde-
pendent risk factor for late death (hazard ratio, 2.29; 95%
confidence interval, 1.04 to 4.62; p = 0.041) in a multi-
variate analysis. The physical component of the QOL
score was worse in the PND group (51% vs 100%; p =
0.039), whereas the mental component was similar in both
groups (14% vs 14%).

Conclusions. Surgical stroke is associated with high
hospital mortality and PNDs that decrease late sur-
vival and the physical component score of the QOL
survey.

(Ann Thorac Surg 2015;m:m—m)
© 2015 by The Society of Thoracic Surgeons



Neurologic Deficit After Aortic Arch
Replacement: The Influence of the Aortic

Atherosclerosis

Yoshiyuki Tokuda, MD, PhD, Yuji Narita, MD, PhD, Kazuro Fujimoto, MD, PhD,
Masato Mutsuga, MD, PhD, Sachie Terazawa, MD, PhD, Hideki Ito, MD, PhD,
Wataru Uchida, MD, PhD, and Akihiko Usui, MD, PhD

Conclusions. Atherothrombotic lesions found by
objectively graded computed tomography were pre-
dictors of neurologic deficit. Retrograde perfusion in the
presence of a distal atherothrombotic lesion should be
avoided whenever possible. Strategies based on the full
assessment of the whole aortic morphologic characteris-
tics appear to be mandatory. Anticoagulation therapy
should be performed carefully to avoid intracranial
hemorrhagic changes.

(Ann Thorac Surg 2019;108:107-14)



The efficacy and risk of cerebrospinal fluid drainage for
thoracoabdominal aortic aneurysm repair: a retrospective
observational comparison between drainage and non-drainaget

Junya Sugiura*, Hideki Oshima, Tomonobu Abe, Yuji Narita, Yoshimori Araki, Kazuro Fujimoto,

Masato Mutsuga and Akihiko Usui
Abstract Interactive CardioVascular and Thoracic Surgery (2017) 1-6

OBJECTIVES: We reviewed our experiences with thoracoabdominal aortic aneurysm (TAAA) repair to assess the efficacy of cerebrospinal
fluid drainage (CSFD) to prevent the neurological deficits and complications associated with CSFD.

METHODS: Between 2002 and 2015, 118 patients underwent TAAA repair. Seventy-eight patients underwent CSFD for 2.7 £ 1.1 days after

surgery. CSFD was not performed for the other 40 patients due to an urgent situation, chronic disseminated intravascular coagulation or
anatomical difficulties.

RESULTS: There were 5 in-hospital deaths (4.2%). The neurological complications included paraplegia (n= 14, 11.9%), paraparesis (n =3,
2.5%), cerebral infarction (n=11, 9.3%) and intracranial haemorrhage (n=1, 0.85%), none related to CSFD. The complications related to
CSFD included headaches (n=13, 11.0%), subdural haematoma (which was treated conservatively) (n=1, 0.85%), a neurological symptom
of the bilateral thighs (n=1, 0.85%), pale haemorrhagic discharge (n=2, 1.7%) and a fractured catheter (n=1, 0.85%). Eight patients had
paraplegia and 1 patient had paraparesis among the 78 patients who underwent CSFD (9/78, 11.5%); among the 40 patients who did not

undergo CSFD, 6 had paraplegia and 2 had paraparesis (8/40, 20.0%). A multivariate analysis demonstrated that CSFD had a significant
protective effect for the spinal cord (odds ratio =0.045, P=0.007).

CONCLUSIONS: CSFD effectively prevented spinal cord dysfunction in TAAA repair. However, some serious complications occurred, including
subdural haematoma and a fractured catheter. It is therefore important to recognize both the efficacy and the risks of CSFD in TAAA repair.




Spinal cord injury following aortic arch replacement

Yoshiyuki Tokuda'® . Kazuro Fujimoto' - Yuji Narita' - Masato Mutsuga' - Sachie Terazawa' - Hideki Ito' - Surgery Today

Yasumoto Matsumura’ - Wataru Uchida' - Hisaaki Munakata' - Shinichi Ashida’ - Tsukasa Ono' - Toshihiko Nishi’ - https://doi.org/10.1007/s00595-019-01853-2

Daisuke Yano' - Shinichi Ishida’ - Fumiaki Kuwabara? - Toshiaki Akita' - Akihiko Usui'
Abstract
Purpose Postoperative spinal cord injury is a devastating complication after aortic arch replacement. The purpose of this
study was to determine the predictors of this complication.
Methods A group of 254 consecutive patients undergoing aortic arch replacement via median sternotomy, with (n="78) or
without (n =176) extended replacement of the upper descending aorta, were included in a risk analysis. The frozen elephant
trunk technique was used in 46 patients. The patients’ atherothrombotic lesions (extensive intimal thickening of >4 mm)
were identified from computed tomography images.
Results Complete paraplegia (n=7) and incomplete paraparesis (n=4) occurred immediately after the operation (permanent
spinal cord injury rate, 1.97%; transient spinal cord injury rate, 2.36%). A multivariable logistic regression analysis identified
the use of the frozen elephant trunk technique (odds ratio 36.3), previous repair of thoracoabdominal aorta or descending
aorta (odds ratio 29.4), proximal atherothrombotic aorta (odds ratio 9.6), chronic obstructive lung disease (odds ratio 7.1)
and old age (odds ratio 1.1) as predictors of spinal cord injury (p <0.0001, area under curve 0.93).
Conclusions Spinal cord injury occurs with a non-negligible incidence following aortic arch replacement. The full objective
assessment of the morphology of the whole aorta and the recognition of the risk factors are mandatory.



Is Hybrid Repair for an Entire Shaggy

AO rta F e a S ib le ? Heart, Lung and Circulation (2021) 30, 765-772

Masato Mutsuga, MD, PhD*, Yoshiyuki Tokuda, MD, PhD,
Yuji Narita, MD, PhD, Sachie Terazawa, MD, PhD, Hideki Ito, MD, PhD,
Akihiko Usui, MD, PhD

Conclusions Surgery for an entire shaggy aorta was frequently associated with embolic complications such as stroke,
paraplegia, renal failure, and bowel necrosis. However, open surgical repair may produce better early and
late outcomes and freedom from aortic events compared with hybrid repair.



Detection of thoracic aortic prosthetic graft infection
with '®F-fluorodeoxyglucose positron emission

tomograth/ com pUtEd tomographyf European Journal of Cardio-Thoracic Surgery 43 (2013) 1183-1187

Yoshiyuki Tokuda**, Hideki Oshima?, Yoshimori Araki?, Yuji Narita?, Masato Mutsuga?,
Katsuhiko Kato® and Akihiko Usui?

Abstract

OBJECTIVES: To investigate the diagnostic value of '®F-fluorodeoxyglucose positron emission tomography/computed tomography
(FDG-PET/CT) in detecting thoracic aortic prosthetic graft infection.

METHODS: Nine patients with clinically suspected thoracic aortic graft infection underwent FDG-PET/CT scanning. In these patients,
the diagnoses could not be confirmed using conventional modalities. The patients’ clinical courses were retrospectively reviewed.

RESULTS: On the basis of surgical, microbiological and clinical follow-up findings, the aortic grafts were considered infected in 4
patients and not infected in 5. All 4 patients with graft infection (root: 2 cases, arch: 1 case and descending: 1 case) eventually under-
went in situ re-replacement. Two of the 4 patients also had abdominal grafts; however, only the thoracic grafts were replaced because
uptake was low around the abdominal grafts. The maximal standardized uptake value (SUV,,,) in the perigraft area was higher in the
infected group than in the non-infected group (11.4 + 4.5 vs 6.9 + 6.4), although the difference was not statistically significant. According
to the receiver operating characteristic analysis, SUV,,., >8 appeared to be the cut-off value in distinguishing the two groups (sensitivity:
1.0 and specificity: 0.8).

CONCLUSIONS: FDG-PET/CT is useful for confirming the presence of graft infection by detecting high uptake around grafts and exclud-
ing other causes of inflammation. An SUV,,., value greater than 8 around a graft suggests the presence of graft infection. In addition,
FDG-PET/CT can be used to clarify the precise extent of infection. This is especially useful if multiple separated prosthetic grafts have
been implanted.
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Upper thoracoabdominal aortic repair through partial posterior

incision of the diaphragm via left thoracotomy

Hideki Ito' © . Masato Mutsuga' - Yoshiyuki Tokuda' - Akihiko Usui’
General Thoracic and Cardiovascular Surgery (2020) 68:1594-1595



Exclusion Technique for Entire Shaggy
Aorta Followed by One-Stage Repair of

the Aortic Arch and Descending Aorta
Masato Mutsuga, MD, PhD*, Hideki Ito, MD, PhD, Akihiko Usui, MD, PhD

Heart, Lung and Circulation (2020) 29, e269-272

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Conclusions The exclusion technique for an entire shaggy aorta followed by one-stage repair of the aortic arch and
descending aorta is a durable and feasible operation for preventing atheromatous embolisation.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Repetitive atrial flutter complicates with left side simple maze procedure.
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Repetitive Atrial Flutter as a Complication of the
Left-Sided Simple Maze Procedure

Akihiko Usui, MD, Yasuya Inden, MD, Shinichi Mizutani, MD, Yasushi Takagi, MD,
Toshiaki Akita, MD, and Yuichi Ueda, MD

Background. Of 41 patients who had undergone a
left-sided simple maze procedure, 4 (9.8%) developed
repetitive tachycardia due to atrial flutter, and required
radiofrequency catheter ablation. Linear ablation of the
right atrial isthmus was effective to treat atrial flutter.

Methods. We conducted an electrophysiologic study of
atrial flutter and determined its reentry circuit on the
atrium. We consider how to reduce atrial flutter after the
left-sided simple maze procedure.

Results. Common atrial flutter through the right atrial
isthmus was induced in all 4 patients, and linear ablation

on the right atrial isthmus was effective in 3 of these. An
incisional atrial flutter around the right atriotomy was

also induced in 2 of 4 patients; both were successfully
treated by linear ablation between the right atriotomy
and the inferior vena cava.

Conclusions. Common atrial flutter through the right
atrial isthmus is a risk after the left-sided simple maze
procedure. When a left-sided simple maze procedure is
performed, sufficient cryoablation on the right atrial
isthmus of the arrested heart should be administered to
prevent postoperative atrial flutter.

(Ann Thorac Surg 2002;73:1457-9)
© 2002 by The Society of Thoracic Surgeons



Frequency analysis of F wave
can predict defibrillation
success by Maze procedure

Rena Usui!, Masato Mutsugal, Yasuya Inden?,
Toyoaki Murohara?, Akihiko Usui!

THE 35TH EACTS ANNUAL MEETING | 13 - 16 OCTOBER 2021

Conclusions

Cases with higher DF and lower voltage, reflecting the
most progressed atrial remodeling, showed a poor
procedural success rate.



Modified sutureless repair using left atrial appendage
flap for acquired left-sided pulmonary vein stenosis

. s . & S8 " European Journal of Cardio-Thoracic Surgery 58 (2020) 395-397
Hideki Ito (2 ¥, Masato MUtsuga ' YOSh|YUk] Tokuda and Akihiko Usui doi:10.1093/ejcts/ezaa032 Advance Access publication 8 February 2020
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Usui A, et al. Artif Organ 1997;21:772-778
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Usui A, et al. Artif Organ 1999;23:840-844
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Nafamostat Mesilate Reduces Blood—Foreign

Surface Reactions Similar to Biocompatible
M ateri als Akihiko Usui, MD, Manabu Hiroura, Mitsuo Kawamura, MD, Michiaki Hibi, MD,

Katsuhiko Yoshida, MD, Fumihiko Murakami, MD, Yasuhiro Tomita, MD,
Hideki Ooshima, MD, and Mitsuya Murase, MD

Background. Nafamostat mesilate (FUT-175) is a syn-
thetic serine protease inhibitor that inactivates coagula-
tion, fibrinolysis, and platelet aggregation. Nafamostat
mesilate may suppress the blood-foreign surface reac-
tion similar to biocompatible materials by blocking fac-
tor Xlla.

Methods. We performed an in vitro study of cardiopul-
monary bypass (CPB) with fresh human blood among the
following three groups: standard CPB sets (C), biocom-
patible CPB sets (B), and standard CPB sets with FUT-175
(10 mg/L) (F). A clinical study using these same CPB
groups also was performed in 45 patients undergoing
aortocoronary bypass operations (15 patients each). We
injected FUT-175 at 40 mg/h during CPB.

Results. In the in vitro study, both groups B and F
showed significantly lower levels of coagulation factors,

thrombin-antithrombin III complex, fibrinopeptide A,
B-thromboglobulin, complement C3a, granulocyte elas-
tase, and free hemoglobin than group C at the conclusion
of the study. Thrombin-antithrombin III complex and
free hemoglobin in group F also were lower than in
group B. The platelet count remained at a higher level in
group F than in the other groups. Separation of bradyki-
nin was suppressed most significantly in group F. In the
clinical study, group F also showed significantly lower
levels of a2-plasmin inhibitor plasmin complex and C3a
than both groups C and B. There were minimal levels of
free hemoglobin in group F.

Conclusions. Nafamostat mesilate may contribute ma-
jor beneficial effects toward conservation of blood during
CPB and prevention of coagulopathy after CPB.

(Ann Thorac Surg 1996;62:1404-11)



Effect of Cardiopulmonary Bypass on
. Shuichi Suzuki, MD, Akihiko Usui, MD, Katsuhiko Yoshida, N[Dl,
Cancer PrognOSIS Akio Matsuura, MD?, Toshihiko Ichihara, MD?, Yuichi Ueda, MD

ABSTRACT
Adverse effects of cardiopulmonary bypass on cancer prognosis are expected but have

not been confirmed. Seventy-four cancer patients who underwent cardiac surgery
before cancer therapy were followed up for 42 4= 37 months; 45 had cardiac surgery
with cardiopulmonary bypass. There was no significant difference in cancer
recurrence (40.0%) and deaths (26.7%) among patients who had cardiopulmonary
bypass and those who underwent off-pump cardiac surgery (27.6% and 24.1%). There
were no significant differences in freedom from cancer-related death at 2 and 5 years
after cardiac surgery (78.4% and 68.5%) in the cardiopulmonary bypass group
compared to the 29 off-pump group (81.8% and 58.3%). Despite some limitations, this
study detected no significant adverse effects of cardiopulmonary bypass on cancer
prognosis. Although these results do not verify the safety of cardiopulmonary bypass
from an oncologic aspect, they suggest it can be applied in cancer patients who require
cardiac surgery.

(Asian Cardiovasc Thorac Ann 2010;18:536—40)



Strategy of Cardiovascular Surgery for Patients With
Dementia as Evaluated by Mini-Mental State Examination

Sachie Terazawa, MD, PhD; Hideki Oshima, MD, PhD;
Yuji Narita, MD, PhD; Kazuro Fujimoto, MD, PhD; Masato Mutsuga, MD, PhD;
Y oshiyuki Tokuda, MD, PhD; Tomo Y oshizumi, MD, PhD; Hideki Ito, MD, PhD;
Wataru Uchida, MD, PhD; Akihiko Usui, MD, PhD Circ J 2018; 82: 2998 -3004




Fibrinogen

Usui A, et al. Ann Thorac Surg. 1996;62:1404-1411.

Usui A, et al. Ann Hematol. 1997;74:169-174.

Yamamoto K, Usui A, et al. J Cardiothorac Surg. 2014;19;9:90.
Araki Y, Usui A, et al. Nagoya J Med Sci. 2015;77:265-73.

Maeda T, Miyata S, Usui A,et al. J Cardiothorac Vasc Anesth.
2019;33:321-327.

Nishi T, Usui A, et al. Gen Thorac Cardiovasc Surg. 2020;68:335-341.
Nishi T, Usui A, et al. Gen Thorac Cardiovasc Surg. In press
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IMPACT OF THE INTRAOPERATIVE USE Nagoya J. Med. Sci. 77. 265 ~ 273, 2015
OF FIBRINOGEN CONCENTRATE FOR
HYPOFIBRINOGENEMIA DURING
THORACIC AORTIC SURGERY

YOSHIMORI ARAKI, MD, PhD; AKIHIKO USUI, MD, PhD; HIDEKI OSHIMA, MD, PhD;
TOMONOBU ABE, MD, PhD; KAZURO FUJIMOTO, MD, PhD; MASATO MUTSUGA, MD, PhD;
YOSHIYUKI TOKUDA, MD, PhD; SACHIE TERAZAWA, MD, PhD; KEI YAGAMI, MD, PhD;
and HIDEKI ITO, MD



The incidence and risk factors of hypofibrinogenemia in cardiovascular
surgery General Thoracic and Cardiovascular Surgery

https://doi.org/10.1007/s11748-019-01201-8
Toshihiko Nishi'® . Masato Mutsuga' - Toshiaki Akita' - Yuji Narita' - Kazuro Fujimoto’ - Yoshiyuki Tokuda’ -
Sachie Terazawa' - Hideki Ito" - Kimitoshi Nishiwaki? - Akihiko Usui’

Abstract

Objective Cardiovascular surgery often causes massive bleeding due to coagulopathy, with hypofibrinogenemia being
a major causative factor. We assessed the intraoperative incidence of hypofibrinogenemia and explored predictors of
hypofibrinogenemia.

Methods The intraoperative serum fibrinogen level (SFL) was routinely measured in 872 consecutive patients [mean age:
66.9 + 13.3 years; 598 men (68.6%)] undergoing cardiovascular surgery from July 2013 to November 2016 at Nagoya
University Hospital. There were 275 aortic surgeries, 200 cases of coronary artery bypass grafting (CABG), 334 valvular
surgeries and 63 other surgeries. We estimated hypofibrinogenemia incidence (intraoperative lowest SFL <150 mg/dL) and
identified its predictors by a logistic regression analysis.

Results The average intraoperative lowest SFL of all cases, aortic surgery, CABG and valvular surgery was 185+ 71,
156 +65, 198 + 69 and 198 + 68 mg/dL, respectively. Aortic surgery had a significantly lower intraoperative lowest SFL than
CABG (p<0.001) and valvular surgery (p <0.001). The incidence of hypofibrinogenemia was 32.8%, 50.2%, 26.5% and
22.8% in all cases, aortic surgery, CABG and valvular surgery, respectively. The predictors of hypofibrinogenemia were the
preoperative SFL, re-do surgery and perfusion time. A receiver operating characteristics curve analysis showed that the best
preoperative SFL cutoff value for predicting hypofibrinogenemia was 308.5 mg/dL. Assuming preoperative SFL 300 mg/dL
as the cutoff, the odds ratio for hypofibrinogenemia was 7.22 (95% confidence interval 5.26-9.92, p <0.001).

Conclusions The incidence of hypofibrinogenemia in aortic surgery was high. The preoperative SFL, re-do surgery and
perfusion time were identified as predictors for hypofibrinogenemia. Intraoperative measurement of SFL is important for
detecting hypofibrinogenemia and applying appropriate and prompt transfusion treatment.
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Usui A, et.al. Ann Thorac Cardiovasc Surg. 1997;3:121-124

Usui A, et.al. Ann Thorac Surg 2013;95:726-8

A needle stick technique for septal myectomy for hypertrophic
obstructive cardiomyopathy

Mutsuga M, Usui A, et.al. Semin Thoracic Surg 2020;32:266-8

A floating stitch on the anterior mitral .leaflet can eliminate systemic
anterior motion in hypertrophic obstructive cardiomyopathy

Tokuda Y, Usui A, et al. Sutures on the Anterior Mitral Leaflet to Prevent
Systolic Anterior Motion, Ann Thorac Surg in press.
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A Needle Stick Technique for Septal Myectomy for
Hypertrophic Obstructive Cardiomyopathy

Akihiko Usui, MD, Yoshimori Araki, MD, Hideki Oshima, MD, and Yuichi Ueda, MD
Department of Cardiac Surgery, Nagoya University Graduate School of Medicine, Nagoya, Japan

We developed a needle stick technique for treating hyper-
trophic obstructive cardiomyopathy. Three 21-gauge nee-
dles are inserted into the interventricular septum just be-
low the aortic valve annulus beyond the far side of the
septal bulge. The right and left needles are both side
margins, and the center needle is a guide for the thickness.
Each needle plays a role as a mark of resection for the

width, length, and thickness. The needles also stabilize the
ventricular septum and provide good exposure of the entire
septal hypertrophy. This technique is helpful to safely
achieve sufficient septal myectomy of a constant thickness.

(Ann Thorac Surg 2013;95:726—8)
© 2013 by The Society of Thoracic Surgeons



A Floating Stitch on the Anterior Mitral Leaflet L)
Can Eliminate Systolic Anterior Motion in
Hypertrophic Obstructive Cardiomyopathy

Masato Mutsuga, MD, PhD, Yuji Narita, MD, PhD, and Akihiko Usui, MD, PhD

Reducing the systolic anterior motion is a key way of resolving left ventricular
outflow tract obstruction in surgery for hypertrophic obstructive cardiomyopa-
thy. We developed a new technique using a floating stitch on the anterior mitral
leaflet (AML). It is applied just to the middle of the tip of the AML and fixed to
the annuloplasty ring at the middle of the posterior annulus. The AML is pre-
vented from touching the interventricular septum and systolic anterior motion
can theoretically be solved.

Semin Thoracic Surg 32:266-268 © 2019 Elsevier Inc. All rights reserved.
Keywords: HOCM, LVOTO, SAM




Sutures on the Anterior Mitral Leaflet to

Prevent Systolic Anterior Motion

Yoshiyuki Tokuda, MD, PhD, Kazuro Fujimoto, MD, PhD, Yuji Narita, MD, PhD,
Masato Mutsuga, MD, PhD, and Akihiko Usui, MD, PhD

(Ann Thorac Surg 2021;111:e213-5)



Surgery for Anomalous Papillary Muscle

M) Check for updates

Directly Into the Anterior Mitral Leaflet

Masato Mutsuga, MD, PhD, Yoshiyuki Tokuda, MD, PhD, Kazuro Fujimoto, MD, PhD,
Sachie Terazawa, MD, PhD, Hideki Ito, MD, PhD, Yuji Narita, MD, PhD, and

Akihiko Usui, MD, PhD

Department of Cardiac Surgery, Nagoya University Graduate School of Medicine, Nagoya, Japan

Background. The anomalous insertion of papillary
muscle directly into the anterior mitral leaflet is a rare
congenital anomaly concomitant with hypertrophic car-
diomyopathy. We herein report our surgical technique,
which is designed to relieve left ventricular obstruction
and preserve the mitral valve and subvalvular
apparatus.

Methods. Among 38 patients who underwent septal
myectomy from 2007 to 2020, 4 had an anomalous mitral
subvalvular apparatus with papillary muscle with direct
insertion into the anterior mitral leaflets. In all cases,
mitral valve repair was accomplished with excision and
reconstruction of all anomalous papillary muscles,
concomitant with septal myectomy. In another 34 pa-
tients, 20 cases needed mitral valve repair with regard to
systolic anterior motion by hypertrophic cardiomyopathy.
The comparison study was conducted between the
anomalous papillary muscle group (group A) and the
others (group B).

Results. There was no early or late death in group A,
and there were 3 early deaths and 2 late deaths in group
B. The mean peak gradient in the left ventricle was
significantly decreased in both groups. Mitral valve
regurgitation grade was also significantly decreased from
3 to 0.5 without valve replacement in group A, and from 2
to 0.6 in group B. Six patients needed mitral valve
replacement because of the thickness of anterior mitral
leaflet in group B.

Conclusions. Hypertrophic obstructive cardiomyopa-
thy associated with the anomalous insertion of papillary
muscle can be successfully treated without mitral valve
replacement. Excision and reconstruction with the
anomalous papillary muscle seems to be a feasible
operation to reduce mitral regurgitation and relieve
outflow tract obstruction.

(Ann Thorac Surg 2021;111:1512-9)
© 2021 by The Society of Thoracic Surgeons
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