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Beating heart partial ventriculectomy in dogs
Ventriculectomia parcial com coracao em movimento em caes
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ABSTRACT

After valve endocardiosis, dilated cardiomyopathy is the most diagnosed cardiac affection in dogs. Sometimes this
disease is unresponsible to medical therapy, in this way surgery becomes necessary to its correction. Unfortunately, dogs do not
support cardiopulmonary bypass because its tendency in microtrombus formation in the capillary vessels of the lung circulation.
Due to this condition, another surgical alternatives were developed, in order to correct the increase in ventricle size, as the ven-
tricle plication or partial ventriculectomy with the inflow occlusion. However, this kind of technique has its complications, as
well the ventricle plication. In plication, a part of necrotic heart tissue still remains, and if the necrosis does not happen, that
portion of myocardium keeps its oxygen consumption, leading to heart failure. The partial ventriculectomy with the inflow
occlusion is time dependent. For its execution it means that the surgeon gets only four minutes to perform the resection of the
dilated ventricle and then suture the remaining defect after the inflow occlusion. The aim of this study is to develop a new
technique of heart size reduction, called by the authors Beating Heart Partial Ventriculectomy.
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RESUMO

Depois da endocardiose valvar, a cardiomiopatia dilatada € a afeccio cardiaca mais diagnosticada em caes. Por
vezes esta doenca € irresponsivel ao tratamento médico. Nestes casos a cirurgia torna-se necessaria na corre¢do da dilatag@o.
Infelizmente, os cdes ndo toleram bem a circulag@o extracorpdrea, pois t€m predisposicdo a formacao de microtrombos na
circulagdo pulmonar. Devido a esta condicdo, outras alternativas cirdrgicas foram desenvolvidas, de forma a corrigir o aumento
ventricular, como a plicatura ventricular ou a ventriculectomia parcial com oclusio do afluxo. Contudo, esta técnica possui
complicagdes, assim como a plicatura ventricular. Na plicatura ventricular, ocorre a permanéncia de uma por¢ao necrética de
miocdrdio e, quando isto ndo acontece, o tecido mantém o seu consumo de oxigénio, levando a falha cardiaca. A ventriculectomia
com oclusdo do afluxo sanguineo € tempo-dependente. Para a sua execucio o cirurgido precisa realizar a ressec¢ao do ventri-
culo e a sutura do defeito remanescente em apenas quatro minutos. O objetivo deste estudo € desenvolver uma nova técnica de
reducdo ventricular, denominada pelos autores como Ventriculectomia Parcial com Cora¢do em Movimento.
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INTRODUCTION

Dilated cardiomyopathy is a common disease
of large breeds of dogs, consisting in the most common
cardiac affection after valve endocardiosis [5,19]. It is
characterized by the reduction on myocardial contrac-
tility, affecting the systolic function [19].

The Batista procedure, or Partial Left Ventriculec-
tomy, was developed to correct the cardiac dilation.
Numerous articles mention its application in clinical
and experimental situations, reflecting the importance
of this surgery [1,4,9-12,15]. It is performed with the
cardiopulmonary bypass (CPB) in humans [2]. There-
fore, the use of the Inflow Occlusion alouds the Partial
Ventriculectomy in dogs. Despite this possibility, the
surgeon disposes only of four minutes, at maximum,
to resect the myocardial portion and to suture the re-
maining defect [7,19]. Other surgical options are criti-
cally needed [17].

In a study with dogs, which were induced dila-
ted cardiomyopathy by adriamycin, the Left Partial
Ventriculectomy improved the cardiac function, so the
Partial Ventriculectomy can be faced as a way to pro-
long the life of a patient, and also to improve its quality
of life [4].

The patient selection is very important to the
success of the Partial Ventriculectomy [2]. In this way
patients with right ventricle failure can be operate as
well [3]. In humans, part of the more than 1000 patients
have undergone surgery are still alive, or have lived for
months or years with an improved quality of life [2,13,16].

The aim of this study is to describe a new tech-
nique to perform the Partial Ventriculectomy in dogs,
which is a feasible and with low costs procedure, dis-
pensing the use of the Cardiopulmonary Bypass or
the Inflow Occlusion, called by the authors as Beating
Heart Partial Ventriculectomy.

MATERIAL AND METHOD

Three mongrel dogs, with a corporal mass of
11 to 17 kg, were choosen for this operation. All pa-
tients received as pre-anaesthetic medication acetilpro-
mazine (0,1 mg.kg! IM) and morphine (0,4 mgkg'
IM). After 15 minutes, the patient was induced to an
anaesthetic plan with propofol (4 mgkg! IV), trough a
peripherical catheter size 20 in the cephalic vein. After
the orotracheal intubation the anaesthesia was main-
tained with isoflurane in a universal vaporizer, with 100%
oxygen source. A central venous catheter was placed

on the left jugular vein, for measurement of the Central
Venous Pressure (CVP) during the operation.

A left intercostal thoracotomy was performed,
on the fifth intercostal space. A rib retractor was placed,
and the heart was visualized. A pericardiotomy in a
“U” figure was performed, and the pericardium flap
was sutured to the borders of the thoracotomy. Two
peripherical catheters size 22 or a urinary catheter size
4 were placed one at the aorta artery, and the other at
the pulmonary artery, to measure the mean arterial
pressure (MAP) and pulmonary artery pressure (PAP)
(mm Hg) with two mercury columns, to verify any
kind of changes before, during and after the partial ven-
triculectomy. An ultrasonic Doppler was employed
for measure the blood pressure in the last two surgeries
instead of the invasive way. When the urinary catheter
was employed, it was fixed to the artery with a Wolff
patern suture, wich was kept tight with a Rommel tor-
niquet.

The heart was than moved out of the thoracic
cavity, without compromising its function. A continue
mattress suture pattern were than performed with a 0
polypropylene wire, with a 4 cm atraumatic needle.
The beginning of the suture was not binded. After five
points of the suture, the needle was cutted off, and
two pieces of a perforated silicon tube was placed trans-
versally in the polypropylene wire, in both extremities.
These tubes had the function of avoiding any damage
in the myocardium surface. Follow this procedure, each
tip of the polypropylene wire were passed inside a
plastic tube, consisting in a Rommel torniquet. Both
torniquets were tighten together, but not so much that
it could cause ischemia in the tissue, and the myocardial
surface adopted the appearance of a crest. In the dog
of Figure 1C, the torniquets were too much tighten,
and myocardium got the cianotic aspect. Even so, it
returned to its normal aspect when the torniquets were
loosened (Figure 1F). The orientation of the crest goes
from the conus arteriosus until the apex of the heart.
In each extremity of the crest an anchor point were
done, in a Wolff pattern, with a 3-0 polypropylene wire,
and the needles were maintained. These wires will be
further used to execute the ventricle closure. In this
way, the surgeon performs the resection of the tissue
that compounds the crest, what happened with a very
small or even without any bleeding, because of the
continue mattress suture. After the resection, made with
a cardiac Metzenbaum scissors, a simple continuous
suture were done in the remaining heart muscle, with

290



Aguiar E.S.V,, Schossler J.EW., Raiser A.G., Ferreira A.Q., Kirst C., Pellizzari M.L., Spagnol C., Cavalcanti R.L., Souza E.M., Mucillo
M.S. & Oliveira S.T.2006. Beating heart partial ventriculectomy in dogs. Acta Scientiae Veterinariae. 34: 289-294.

Figure 1. Stages of Beating Heart Partial Ventriculectomy. A - urinary catheter in the pulmonary artery for measu-
ring its pressure during surgery; B - ending of mattress suture and first Rommel torniquet in position; C - both
Rommel torniquets are tighten, eleveting a crest in the myocardium; D - the tissue of the crest is excised; E - suture
of the borders with 3-0 polypropylene in a simple continuous suture; F - Final aspect of the ventricle after surgery.

Figure 2. Final aspect of the heart submitted to the Beating
Heart Partial Ventriculectomy in the right ventricle. Note the
suture area that is still viable, showing the non-ischemic charac-
teristic of the suture and the absence of bleeding. A small branch
of a coronary artery was ligated with polypropylene suture.
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those 3-0 polypropylene wires, trying to make an appo-
sition of the borders. Following its conclusion, the
Rommel torniquets were loosened and the mattress
suture was removed. Small bleeding was detected in
this part of the procedure, coming from the holes left
by the wire. Even so, this bleeding stopped in few se-
conds. The thoracic cavity was irrigated with warm
saline, and a thoracoraphy were executed.

RESULTS

In spite of the normal aspect of the heart, a con-
siderable amount of myocardium could be resected,
measuring from 1.9 to 3.7 cm in length and 1.1 to
1.9 cm in width (2,09 to 7,03 cm?). Almost no bleeding
was detected when the myocardium was resected, ex-
cept when the mattress suture was removed. This blee-
ding was not important, so it stopped within a few se-
conds, without any kind of hemostatic manner. The mean
pressure in the pulmonary artery increases from 8 to
13 mm Hg (pre-ventriculectomy) to 14 to 23 mm Hg
(post-ventriculectomy), which represents an increase
in the ventricle strength. The MAP remained at the
normal level, at 100 mm Hg (100-140 mm Hg), and
the CVP increased from 3 to 11 cm H,O when the
thorax was opened. After the Partial ventriculectomy, it
increased to 13 cm H,O, falling to 6-8 cm H,O when
the thoracoraphy were performed.

DISCUSSION

Dilated cardiomyopathy is responsible for the
most of patients affected by a cardiac disease [5]. The
systolic function is affected, because of the reduction
on the myocardial contractility [18]. This reduction
leads to many clinical findings, such as weight loss,
general debility, dyspnea, coughing, jugular venous
distension and engorgement of subcutaneous veins and
irregularity of pulse and its variations in rate, rhythm
and strength [6,21].

The prognosis is reserved to unfavourable, and
signs like pleural effusion or pulmonary edema is
the worst for the life expectation, which is around six
months when the therapeutics are efficient [5,18].

The Partial Left Ventriculectomy is a surgical
procedure that is employed to correct the dilated ven-
tricle. It is executed by means of CPB in humans, fol-
lowed by mitral valvoplasty, when demanded [2]. Despite
the use of this resource in humans, dogs do not behave
in the same way. These patients have the tendency on

microtrombosis in the pulmonary microcirculation,
which avoids the application of CPB in this species [20].

The Inflow Occlusion is a procedure that alouds
the Partial Ventriculectomy in dogs, but the surgeon
disposes only four minutes to procede the ventricle re-
section and the suture of the remaining muscle [7,19].
The technique that is described in this article leads to
a more appropriate resection of the ill tissue and a better
suture procedure, because it gives the surgeon the possi-
bility of more disposal time, and not only four minutes,
time which is considered to long even when the Inflow
Occlusion is employed.

The ventricle was excised from the conus arte-
riosus to the apex. The coronary vessels were damaged
in some of its small branches, but the authors believe
that it does not represent such a risk of ischemia, be-
cause the ventricular muscle that was irrigated by this
branch were resected as well [8,14].

The myocardium supports some tractions and
tensions along its structures, testified by the sutures
applicated to the ventricle closure [13]. At any moment
the tissue seems to lacerate due to the suture. The
suture was applied only to make the apposition of
the borders, so it may have contribute to its integrity
(Figure 1). This kind of suture application seems to
lead to a smaller scar formation, which, in association
with the fact that the inner subendocardial surface of
animals is smooth, would lead to an even smaller chance
of arterial embolization [13]. The poor scar formation
due to the apposition suture leads to a small fibrosis.
In this way arrhythmias are not or at least less expected
[6,21].

A simple continuous pattern suture were appli-
cated to close the ventricle defect, with a 3-0 polypro-
pylene wire, which disagrees from the affirmation that
says the ventriculoraphy must be done with a 0 poly-
ester wire and biological adhesive [3]. The authors
believe that the suture as it was described in this article
is enough to perform a secure ventricle closure. All
of the three dogs employed in this study are healthy,
with an evolution time after surgery of 26, 11 and 7
months, respectively. At this moment, they are living
in the author’s house.

CONCLUSIONS

The results alouds to conclude that the Beating
Heart Partial Ventriculectomy is a feasible and with low
costs procedure, dispensing the use of the Cardiopul-

292



Aguiar E.S.V,, Schossler J.EW., Raiser A.G., Ferreira A.Q., Kirst C., Pellizzari M.L., Spagnol C., Cavalcanti R.L., Souza E.M., Mucillo
M.S. & Oliveira S.T.2006. Beating heart partial ventriculectomy in dogs. Acta Scientiae Veterinariae. 34: 289-294.

monary Bypass or the Inflow Occlusion. The authors Acknowledgements. The author wants to thanks the Univer-
believe that this experiment may join the existent tech- sitary Veterinary Hospital from Universidade Federal do Rio

. f dilated di th tion i " Grande do Sul, specialy to Dr. Carlos Afonso de Castro Beck
niques ot dilated cardiomyopathy correction in vete- and Dr. Marcelo Meller Alievi, for their efforts on borrowing

rinary patients, in a way to increase their quality of  pejr surgical instalations, and to VetBrands Pharmaceutics
life. for the support that was given during this research.

REFERENCES

1 Baretti R.,MizunoA., Buckberg G.D. & Child J.S. 2000. Batista procedure: elliptical modeling against spherical distension.
European Journal of Cardio-thoracic Surgery. 17: 52-57.

2 Batista R. 1999. Partial left ventriculectomy — the Batista Procedure. European Journal of Cardio-thoracic Surgery. 15
(Suppl 1): S12-S19.

3 BirdiA.,BryanA.J., MehtaD., Pryn S., Walsh C., Wilde P. & Angelini G.D., 1997. Left ventricular volume reduction surgery.
International Journal of Cardiology, 62 (Suppl 1): S29-S35.

4 Christiansen S., Stypmann J., Jahn U.R., Redmann K., Fobker M., Gruber A.D., Scheld H.H. & Hammel D. 2003. Partial
left ventriculectomy in modified adriamycin-induced cardiomyopathy in the dog. The Journal of Heart and Lung Transplan-
tation. 22 (3): 301-308.

5 Dunn J.K,, Elliott J. & Herrtage ML.E. 2001. Doencas do Sistema Cardiovascular. In: Dunn J.K. (Ed.) Tratado de Medicina
de Pequenos Animais. 1.ed. Sao Paulo: Roca, pp. 251-340.

6 Ettinger S.J. & Suter, P.F., 1970. Acquired and congenital heart disease. In: Canine Cardiology. 1 ed. Philadelphia: W.B.
Saunders, pp.214-223.

7 Eyster G.E. 1998. Procedimentos Cirtirgicos Cardiacos Bésicos. In: Slatter D. (Ed). Manual de Cirurgia de Pequenos Animais.
2.ed. Sao Paulo: Manole, pp.1075-1104.

8 Idiz M., Konuralp C. & Unal M. 2001. How can we obtain maximal benefits from partial left ventriculectomy? European
Journal of Cardio-thoracic Surgery. 19: 537-538.

9 KabbaniS.S., Izzat M.B., Jamil H., Hammoud A., Nabhani F. & Kabbani L.S. 2000. Early experience with left ventricular
volume reduction surgery in Syria. Cardiovascular Surgery. 8 (6): 474-476.

10 Kollar A., Kékesi V., Soés P. & Juhasz-Nagy A. 2003. Left ventricular external subannular plication: an indirect off-pump
mitral annuloplasty method in a canine model. The Journal of Thoracic and Cardiovascular Surgery. 126 (4): 977-982.

11 Konertz K., Hotz H., Kivelitz D. & Zytowski M. 2002. Five year results after left ventriculectomy in an european heart
failure population. The Journal of Heart and Lung Transplantation. 21 (1): 125.

12 Lunkenheimer P.P., Redmann K., Cryer C.W., Sinchez-Quintana D., Anderson R.H. & Batista R.V. 2000. Late ventricular
structure after partial left ventriculectomy. The Annals of Thoracic Surgery. 69: 1257-1259.

13 Lunkenheimer P.P., Redmann K., Cryer C.W., Wiibbeling F., Konertz W., Batista R.J.V., Ho S.Y. & Anderson, R. H.
2003. The relationship between structure and function: why does reshaping the left ventricle surgically not always result
in functional improvement? Computers in Biology and Medicine. 33: 185-196.

14 Lukenheimer P.P., Redmann K., Florek J.C., Scheld H.H., Hoffmeier A., Cryer C.W., Batista R.V., Stanton J.J., Frota
Filho J.D. & Anderson, R.H.; 2003. Surgical reduction of ventricular radius by aspirated plication of the myocardial wall:
an experimental study. The Journal of Thoracic and Cardiovascular Surgery. 126 (2): 592-596.

15 Mainwaring R.D., Healy R.M., Murphy J.D. & Norwood W.I. 2000. Norwood/Batista operation for a newborn with dilated
myopathy of left ventricle. The Journal of Thoracic and Cardiovascular Surgery. 120 (3): 612-6115.

16 Moreira L.E.P., Bacal F., Benicio A., Bocchi E.A., Higushi M.L., Stolf N.A.G. & Oliveira S.A., 2001. Fatores progndsticos
e evolugdo da fungio ventricular em 5 anos de seguimento da ventriculectomia parcial esquerda no tratamento da cardiomiopatia
dilatada. Revista Brasileira de Cirurgia Cardiovascular, 16 (4): 275-288.

17 Nair R.U., Williams S.G., Nwafor K.U., Hall A.S. & Tan L.B. 2001. Left ventricular volume reduction without ventriculectomy.
The Annals of Thoracic Surgery. T1: 2046-2049.

18 Nelson R.W. & Couto, C.G. 1992. Doengas miocérdicas do cdo. In: Medicina Interna de Pequenos Animais. 2 ed. Rio de
Janeiro: Guanabara-Koogan, pp.63-70.

19 Orton C.E. 2002. Cirurgia do Sistema Cardiovascular. In: Fossum T.W. (Ed.). Cirurgia de Pequenos Animais. 1.ed. Sdo Paulo:
Roca, pp. 638-677.

293



Aguiar E.S.V,, Schossler J.E.W., Raiser A.G., Ferreira A.Q., Kirst C., Pellizzari M.L., Spagnol C., Cavalcanti R.L., Souza E.M., Mucillo
M.S. & Oliveira S.T.2006. Beating heart partial ventriculectomy in dogs. Acta Scientiae Veterinariae. 34: 289-294.

20 Raiser A.G. 1980. Observacdes sobre alteragdes ultramicroscopicas da estrutura pulmonar decorrentes da circulagio extra-
corpdrea em cies. 45 f. Santa Maria, RS. Dissertacdo (Mestrado em Medicina Veterindria) — Programa de Pés-Graduagio em
Medicina Veterinaria, Universidade Federal de Santa Maria.

21 Sisson D.D. & Thomas W.P. 1997. Afeccdes do miocardio. In: Ettinger, S.J. & Feldman, E.C. (Ed.) Tratado de medicina interna
veterindria. 4.ed. Sao Paulo: Manole, pp.1382-1429.

scientine Viterg,
ot i

- Pub.689 |
e
www.ufrgs.br/favet/revista R

294



