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femoral veins: a novel approach employing a right
ventriculography catheter (Nishiya type)

Yasushi Nishiya!, Mitsuo Fujimura!, Masahiro Toshima', Hirohumi Noto!, Kazuo Usuda?,

Kazuyuki Iuchi?, and Tadao Ishikawa?

Departments of ! Thoracic and Cardiovascular Surgery and 2Internal Medicine, Toyama Prefectural Central Hospital,

2-2-78 Nishinagae, Toyama 930-8550, Japan

Summary. We have devised a new method for right
ventricular endomyocardial biopsy, in which the use of
a right ventriculography catheter (Nishiya Type) allows
us to ensure the introduction of a guiding sheath
(Cordis, right-angled long sheath) to the apical portion
of the right ventricle by way of the femoral vein. With
this method, we have biopsied the endomyocardium in
52 patients during the last 4 years. In each case, it only
took us several minutes to complete the biopsy pro-
cedure. Neither failed applications nor significant com-
plications were seen. We believe that this technique
provides a clinically beneficial means as it enables us to
readily and safely achieve right ventricular endomyo-
cardial biopsy.
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Introduction

Endomyocardial biopsy is a useful means for the diag-
nosis of idiopathic cardiomyopathy and to assess the
degree of rejection after cardiac transplantation. It is,
however, not always easy to guide a bioptome accu-
rately to the apical portion of the right ventricle through
the femoral vein [1). Despite many attempts using vari-
ous techniques [2-5), none of them has proved to the a
method capable of addressing all types of cases, since
the size of the right ventricle varies depending on age
and disease.
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The present study describes a method which we have
devised, in which biopsy can be performed from the
apical septum by employing, as a guiding catheter, a
right ventriculography catheter (Nishiya Type) [6]
which we developed to easily lead a long sheath far
enough to reach the optimal target site in the septum.

Materials and methods

This technique employs our right ventriculography
catheter (Nishiya type) as a guiding catheter to easily
direct a ready-made long sheath (Cordis, Miami FL,
USA right-angled Teflon sheath) down to the right ven-
tricular apical portion. This ensures safe delivery of the
bioptome (Cordis, Bipal 7 disposable biopsy forceps),
inserted into the sheath, to the apical septum (Fig. 1).
From March 1995 to February 1999, biopsy was con-
ducted in 52 patients (32 males and 20 females, age
ranging from 16 to 78 years; 34 patients with cardiomy-
opathy, 13 with myocarditis, 3 with ischemic heart dis-
ease, and 2 with ventricular tachycardia).

The size of the right ventriculography catheters
(adult type L, M, and S; pediatric type L, M, and S) was
changed according to the size of the right ventricle
involved. The most frequently used were the adult S
and M sizes.

Clinical manipulation includes the following steps.

(1) First, the catheter with the J-shaped guide wire is
directed to the upper portion of the right atrium along
with the long sheath. With RAQO projection, the guide
wire is immediately extracted and the catheter enters
the apical portion of the right ventricle. Then, the long
sheath is guided toward the pigtail tip (Fig. 2).

(2) Second, the guiding catheter is removed and the
slightly flexible long sheath remains indwelled near the
apical portion, forming a moderate curve.

(3) Finally, a bioptome, to which a semicircular bend
is given beforehand, is inserted in its closed state into
the long sheath tip. After making sure of the location of
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Fig. 1. Left 1o right a prebent bioptome (7F), a 7F long
sheath, and a right ventriculography catheter (7F)

the septum with the LAO position (where the long
sheath lies in almost a straight line), biopsy is conducted
as soon as the forceps is pushed out of the long sheath
with the RAO projection (Fig. 3). Since the right ven-
tricle has almost the same morphology in all patients,
except for atypicality due to specific diseases, and the
location of the septum is also nearly the same, successful
biopsy can be achieved unless the forceps fail to face
towards the septum.
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Fig. 2. The cinefluoroscopic image shows that the right ven-
triculography catheter contained in the long sheath is posi-
tioned near the apical septum

Fig. 3. When the bent bioptome contained in the long sheath
comes out and is allowed to open, it is situated near the apical
septum

Results

Using this technique, the endomyocardium was
biopsied in 52 patients, mainly with cardiomyopathy
and myocarditis, over the past 4 years. In every case,
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biopsy was successfully completed by a singly operator
within several minutes without giving rise to any signifi-
cant complication. In addition, the specimens were of an
adequate size.

Discussion

Endomyocardial biopsy developed by Konno was
indeed a revolutionary breakthrough in the antemor-
tem diagnosis of idiopathic cardiomyopathy [7]. In re-
cent years, it has also been considered to be essential in
assessing the degree of rejection after cardiac transplan-
tation [1, 2, 8]. Konno’s contribution to cardiology
cannot be overstated.

Nevertheless, Konno’s biopsy forceps as well as its
modification, the Stanford right ventricular endomyo-
cardial biopsy forceps [8], required highly skilled mani-
pulations, and could sometimes damage major cardiac
vessels because of their rigidity [2). Indeed, some are
of the opinion that biopsy should be performed by
specialists only, as complications usually result from
manipulation by inexperienced operators [8]. In front-
line centers where the number of cases undergoing
biopsy is too small to necessitate the presence of biopsy
specialists, less skilled operators may carry out biopsy in
an emergency (for example, in a patient with acute myo-
carditis). Given the realities of the clinical sites, it is
necessary to work out an easy, safe, and accurate way to
achieve biopsy. In the light of ensured insertion into the
right ventricle, the upper limb vein approach is much
easier. Nevertheless, the femoral venous approach has
its advantages in that the biopsy can be performed as a
step of right or left heart catheterization and, at the
same time, damage to the lungs and vessels during intro-
duction of the bioptome can be minimized. Thus, the
challenge is to find how easily and safely the long sheath
can be directed to the apical portion of the right ven-
tricle. The majority of the femoral venous approaches
published to date involve the use of the Lehman cath-
eter of a Teflon sheath as the guide wire to lead a
flexible bioptome to the right ventricle. The Lehman
method can, however, impair the right ventricular
outflow tract [9] and has an increased thickness of 9 F.
On one hand, the standardized shape of the Tampa Bay
catheter [2] may limit applicability to subjects. In addi-
tion, methods using a ready-made curved long sheath
[5] have similar problems. However, preshaping [3] or
custom-making of a guiding sheath for each case is very
troublesome. In contrast, the right ventriculography
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catheter (Nishiya type) developed by us has already
been introduced into the market and comes in a variety
of sizes and thicknesses, permitting introduction into
the apical right ventricular portion, regardless of age
and the size of the subject’s right ventricle. Further-
more, it is possible to carry out right ventriculography
simultaneously, if necessary. Prebending of the
bioptome makes it possible to sample the endomyo-
cardium from various directions. This consequence is of
the same significance as the fact that relatively rigid
conventional catheters have given place to soft and
easily operable pigtail or balloon catheters.

Using this method, endomyocardial biopsy was per-
formed in 52 patients, mainly with cardiomyopathy and
myocarditis, during the past 4 years. No failure or com-
plications attributable to this technique were observed.
We believe that this technique provides significant clini-
cal benefits.

Acknowledgment. This paper is dedicated to the memory of
the late Prof. Soji Konno, a pioneer of endomyocardial biopsy,
who was Dr. Nishiya’s respected mentor.

References

1. Hauptman PJ, Selwyn AP, Cooper CJ (1994) Use of
the left internal jugular vein approach in endomyocardial
biopsy. Cathet Cardiovasc Diagn 32:42-43

2. Mario IC (1992) Tampa Bay catheter: a new guiding
catheter for endomyocardial biopsy via femoral approach.
Cathet Cardiovasc Diagn 25:71-75

3. Zuguchi M, Takahashi S, Sakamoto K, Kimura K (1993)
Right ventricular endomyocardial biopsy from the
femoral vein (in Japanese). Nippon Thou Kaishi Nippon
Act Radiol 53:559-564

4. Anderson JL, Marshall HW, Allison SB (1984) The femo-
ral venous approach to endomyocardial biopsy: compari-
son with internal jugular and transarterial approaches.
Am J Cardiol 53:833-837

5. Goy 1], Gilliard D, Kaufmann U, Stauffer JC, Vogt P,
Genton C, Kappenberger L (1990) Endomyocardial biopsy
in cardiac transplant recipients using the femoral venous
approach. Am J Cardiol 65:822-823

6. Nishiya Y, Imamura E, Inoue Y (1998) A new preshaped
catheter for right ventriculography with minimal artificial
tricuspid regurgitation. Ann Thorac Cardiovasc Surg
4:214-216

7. Sakakibara S, Konno S (1962) Endomyocardial biopsy.
Jpn Heart J 3:537-543

8. Mason JW (1978) Techniques for right and left ventricular
endomyocardial biopsy. Am J Cardiol 41:887-892

9. Takeyama Y, Hasegawa S, Hiroshige J, Katagiri T (1988)
Endomyocardial biopsy (in Japanese). Rinshoi (Clinician)
14:1301-1306






