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An Additional Consideration for "Anesthesia for Tricuspid
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Objective, Study desing, and Results: We present our
method of anesthesia for a case of progressively se-
vere tricuspid regurgitation that ultimately necessi-
tated TVR on cardiopulmonary bypass, might be in a
period of cardiac sympathetic reinnervation post heart
transplantation (HTX) and with congenital progres-
sive muscular dystrophy. Anesthesia was maintained
with a total of 20mg of midazolam, 12mg of pancu-
ronium, 1,1mg of fentanyl, and 450mg of propefol. The
operation was completed with no problems. Prior intra-
vascular fluid administration and infusion of dopamine
and debutamine stabilized hemodynamics at the wean-
ing of cardiopulmonary bypass and with a standard ex-
ternal VVI pacing enabled us to obtain stable
hemodynamic changes during maintenance of anesthe-
sia. The patient was weaned from mechanical ventila-
tion on the first postoperative day (at 19h).

Conclusion: We have reported a patient with severe
TR developed secondarily due to biopsy-induced dam-
age after HTX. Qur anesthesia method consisted of
the administration of fentanyl, pancuronium, midazo-
lam and propofol was suitable for the case. 65 month
after HTX.
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Background

We experienced intraoperative anesthetic manage-
ment of tricuspid valve replacement {TVR) in a 41-
year-old man who underwent orthotopic human heart
transplantation (HTX). The world experience with an-
esthetic management for valve replacement of the
transplantated heart is limited.

Case

A dl-year-old man (weight 52kg, height 150cm,
body surface area 1.55m2, BMI 23.1) with severe heart
failure due to dilated cardiomyopathy received ortho-
topic human heart transplantation in 1993 at the uni-
versity of Utah, Salt Lake city in USA. The donor was
a young girl with no history of heart disease, The post-

operative course was uneventful. He was discharged
on postoperative day 9, when his echocardiography re-
vealed no tricuspid regurgitation. The patient's post op-
erative course was stable with only two episodes of
ISHLT (International Society for Heart and Lung
Transplantation) grade [rejection. However, his echo-
cardiogram gradually had shown the progression of tri-
cuspid regurgitation since the 3rd post-operative year.
He had been asymptomatic, but he noticed easy fatiga-
bility and dyspnea on exertion at the 4* post-operative
year (1097). At evaluation the five years post trans
plantation. echocardiogram demonstrated severe TR
with right atrial and right ventricular dilatation and a
torn chordae which seemed to be occurred by endo-
myecardial biopsy, On February 1, 1999, 65 month af-
ter HTX, he underwent replacement of the tricuspid
valve. Preoperative pulmonary function data were VC
1.8711, %VC 53.1%, FEV1.0% 73.0%, CTR75%. Premedica-
tion with scopolamine 0.4mg and pethidine Hcl 35mg
intramuseularly 30 minutes preoperatively was done.
In the operating room, the patient was monitored with
a five-lead ECG, ST segment analysis, Sp02, ETCO02,
invasive radial artery blood pressure, pharyngeal and
urine bladder temperature were measured. And a pul-
monary artery catheter and TEE was placed. The pul-
monary artery pressure and caleulated pulmonary
resistance were 20/11mmHg {mean 15mmHg), and 2.1
Waood units, the cardiac index was 1.6, respectively. An-
esthesia was induced with Smg midazolam, 0.5mg fen-
tanyl, and 0.1lmg/kg pancurenium to facilitate tracheal
intubation. Anesthesia was maintained with mixture
of air and oxygen (50%/50%), 0.3-0.5mes/ kg/min infu-
sions of fentanyl, 15-40mces/kg/min propofol and addi-
tional pancuronium to sustain paralysis as required. He
received infusion of PGE1 0.5mes/kg/min during the
operation. A total of 3400ml of acetate Ringer's solu-
tion, 490ml of autoblood, 300000 KIU of aprotinin, and
1000mg of methylprednisolone was administrated dur-
ing the anesthesia, which lasted for a total of 420 min-
utes. Anesthesia was maintained with a total of 20mg
of midazolam, 12mg of pancuronium, l1lmg of fen-
tanyl, and 450mg of propofol. Prior intravascular fluid
administration and infusion of dopamine and dobuta-
mine stabilized hemodynamics at the weaning of car-
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diopulmonary bypass and with a standard external
VVI pacing enabled us to obtain stable hemodynamic
changes during maintenance of anesthesia. During hy-
pothermia to 28°C and cold crystalloid cardioplegic ar-
rest, 2 3lmm Carpentier-Edwards porcine valve was
implanted with a 65 minutes aortic cross-clamp time.
The heart came off bypass without difficulty. The pa-
tient was weaned from mechanical ventilation on the
first postoperative day (at 19h) and there was no tri-
cuspid regurgitation and no respiratory disturbance.
The operation was completed with no problems. He
was discharged on postoperative day 26. A postopera-
tive echocardiogram revealed marked reduction in
right ventricular and atrial dimensions.

Discussion

Tricuspid regurgitation is fairly commen findings af-
ter cardiac transplantation®®. Most of the time this tri-
cuspid regurgitation is mild or moderate and does not
result in clinically significant™. Although various fac-
tors are discussed, the etiology of tricuspid regurgita-
tion is not entirely clear. But it is thought to be due to
pulmenary hypertension, myocardial edema and poor
lymphatic drainage, alteration in the geometry of tri-
cuspid valve related to the technique of right atrial an-
astomosis, or to mismatch in size between the donor
heart and the recipient pericardial cavity™ Recently,
however ruptured chordae of tricuspid valve as a com-
plication of endomyocardial biopsy has been reported *7,
We think that the same cause might be implicated in
our case. CPB triggers a systemic inflammatory re-
sponse, which can lead to end-organ injuries affecting
postoperative morbidity. TR and CPB causes hemoly-
sis and activates leucocytes and platelets, after bypass
white cells have reduced opsonization, metabolism and
phagocytosis. Myocardial stunning to some degree is
inevitable during aortic cross clamping. Causative fac-
tors include complement activation, surgical trauma,
and immune responses, contact of blood with the extra
corporeal circuit, lung reperfusion injury. coagulation
and cerebral dysfunction. Postoperative renal insuffi-
ciency and neurological problems are seen with CPB®
Pulmenary interstitial edema increases and atelectasis
develops. The preparation of anesthetic and cardiovas-
cular drugs for patients undergoing heart transplanta-
tion dees not differ from that for other cardiac
patients, Because immunosuppressed patients are pre-
disposed to infection. efforts are made to organize and
use equipment in as sterile a manner as possible. This
includes the use of an "intubation set" that contains all
the necessary items, previously sterilized, for laryngo-
scopy and intubation. Monitoring catheters must be in-
serted using sterile technique. After placement of
monitors, induction of anesthesia follows the basic prin-
ciples of .cardiac anesthesia. Qur induction consisted of
the administration of fentanyl, pancurenium and mida-
zolam. The response of the patient was observed in
terms of anesthesia, ventilation, blood pressure and

heart rate. If a drastic response occurs, it is usually
within 30seconds to one minute after initial dosing. In
our patient, the hemodynamics was stable during both
induction and maintenance of anesthesia. Anesthesia
was maintained with a mixture of air and oxygen, and
infusion of fentanyl, propofol and additienal pancu-
ronium. In the maintenance of anesthesia, the most
prevalent problem is vasodilatation in the face of a
poorly contracting heart and a decreased blood vol-
ume. It must be realized that the patient's blood pres-
sure can be safely allowed to drop as far as a mean
arterial blood pressure of 70mmHg without concern
that the patient will be harmed. This mean arterial
pressure falls within the autoregulatory range of both
the brain and the kidney and, presumably, of other or-
gans™The overall aim is to maintain an adequate
blood pressure, to maintain urinary output over the
longer term, and to ascertain that arterial and venous
pH give no evidence of intracellular acidemia, In our
patient, the postoperative pulmonary arterial pressure
and pulmonary capillary wedge pressure kept to near
normal values post operatively. With this technique of
anesthesia, we can prevent potential pulmonary and re-
nal morbidity, His physical examination and preopera-
tive laboratory data including cardiac function were
unremarkable. And HTX results in cardiac denerva-
tion by surgical interruption of postganglionic sympa-
thetic fibers and subsequent rapid depletion of
catecholamines storage in nerve terminals® Their
data confirm the low likelihood of sympathetic reinner-
vation within 18 month after HTX. Once the reinnerva-
tion process is initiated, a continuous growth is
observed even late after HTX, suggesting a progres-
sive nature of reinnervation. Reinnervation. however,
remained regionally heterogeneous, and a complete res-
toration was not found until 15 years after HTX. For
our patient, we administrated 0.1mg/kg of intravenous
pancuronium before induction, heart rate did change
hecause there might be occurred the partial sympa-
thetic reinnervation in the transplanted heart of 65
month after HTX. The anesthesia was completed with
no trouble, pancuronium was effective for increasing
the heart rate too before CPB. And so we did not need
the prior intravascular fluid administration particu-
larly for stabilizing the hemodynamics during the in-
duction of anesthesia. Prior intravascular fluid
administration and infusion of dopamine and dobuta-
mine stahilized hemodynamics at the weaning of car-
diopulmeonary bypass and with a standard external
VVI pacing enabled us to obtain stable hemodynamic
changes during maintenance of anesthesia. The opera-
tion was completed with no problems. He was dis-
charged on postoperative day 26. A postoperative
echocardiogram revealed marked reduction in right
ventricular and atrial dimensions, There were no any
differences for anesthetic management between this
case and other TVR cases of on pump.
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Discussion

We have reported a patient with severe TR devel-
oped secondarily due to biopsy-induced damage after
HTX. Our anesthesia method consisted of the admini-
stration of fentanyl, pancuronium, midazelam and pro-
pofol was suitable for the case, 65 month after HTX.
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