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Three Indications for Bovine Jugular Vein Grafts in a Single
Tertiary Centre in Jeddah: A Retrospective Study
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Abstract: Introduction and Aim of the Work: Bovine jugular vein grafts(Contegra) can be used not only in the
reconstruction of an abnormal right ventricular outflow tract (RVOT) but also for VSD repairs and as an extra-cardiac
conduit for the Fontan circulation.(1-2-3-4-5). We aimed to present and review the preliminary results of contegra in the 3
different indications.

Patients and Methods: We reviewed the available charts of 22 patients who needed contegra as an RVOT reconstive
graft, 23 cases for Fontan extracardiac conduits and 8 cases of VSD in a single tertiary centre in Jeddah in more than 8
years between 2002 and 2011. The available demographic data, operative, ECHO findings, results, complications and
the follow up data are presented and analysed.

Results: Fifty three cases were included in this retrospective study from June 2002 to January 2011. The Median age at
the time of operation was 3.5 years (range 1-26 years). The thirty days mortality was 7.5 % (four patients); one Fontan
patient died because of arrhythmia & sepsis, the other Fontan one due to lately detected thrombosed Fontan connection.
The 3" patient was a case of Fallot tetralogy who died because of ventricular dysfunction and the 4" one was a repaired
VSD died because of sepsis and DIC. Follow-up was available for 40 (75.4%) patients at a mean of 19.8 months (range
8-78 months) postoperatively.

Conclusion: The Contegra xenograft is a good conduit for RVOT reconstruction, a potential acceptable alternative
conduit for the extracardiac Fontan connections and can be used to close the VSD if it is associated with one of the

previous 2 indications

Keywords: Bovine jugular vein grafts, Contegra.

INTRODUCTION AND AIM OF THE WORK

Contegra has been clinically used as a
reconstructive graft for the RVOT for more than 20
years with good results. It serves as a biologic valve
that achieve a competent pulmonary valve. Due to the
increasing number of grown up children who have
congenital heart there is an increase in the dysfunction
of the PV and the RVOT. If a competent valve is
inserted early in the pulmonary position, it may protect
the RV from irreversible pathological damage.
Pulmonary homografts have functioned well and
continued to be the gold standard [1-6]. The indications
of contegra were extended to include VSD repairs and
as an extra-cardiac conduit for the fontan circulation [4,
5]. Before the end of the 2" millenium, the Contegra
bovine jugular valved conduit (Medtronic, Inc.,
Minneapolis, MN, USA) was proposed, suggested and
successfully used in the reconstruction of the RVOT [1-
9].

The clinical trials for its use as a possible alternative
to the homograft pushed it to gain a growing popularity
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as an RVOT reconstructive conduit The early and
midterm results of the Contegra conduit in the RVOT
reconstruction is still controversial with some pros and
cons. The Contegra conduit is a heterologous bovine
jugular vein graft with a trileaflet venous valve and
natural sinus slightly larger in diameter than its lumen.
A large number of congenital heart diseases patients
need valved conduits to establish an anatomical
continuity between the right ventricle outflow tract
(RVOT) and the pulmonary artery [6-13].

We aimed to review an 8 years experience in the
use of Contegra for 3 indications in a single tertiary
centre in Jeddah.

PATIENTS AND METHODS

We retrospectively reviewed the charts of 22
patients who received contegra as an RVOT
reconstruction, 23 cases for Fontan extra-cardiac
conduits and 8 cases of VSD in a single tertiary centre
in Jeddah in more than 8 years between 2002 and
2011. The demographic data, available ECHO,
operative findings and follow up data are presented.
The data were presented in means and medians P
value was significant if <0.05 The Student f-test, chi-
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square test and Fisher's exact test were used for
statistical analysis, with the level of significance set at
95%. The ideal sized contegra was chosen and
prepared, rinsed 2-3 times for about 5 min in normal
saline solution before use. Cardiopulmonary bypass
and moderate hypothermia or normo-thermia was used
in most of the cases. The distal anastomosis was
performed using 4/0 or 5/0 continuous Prolene sutures.
Care was taken to prevent the purse-string effect. If
needed, the incision to the left or right pulmonary artery
was extended to allow proper fitting of the interposed
graft. It was done 1st in cases of RVOT reconstruction
and 2nd in Fontan. Only a small remaining piece was
used to close the VSD. Trans-esophageal
echocardiography was performed routinely in the
operating room. Postoperatively, only the Fontan cases
were given anti-platelets for life and anti-coagulation for
1-2 years. The patients were followed up by surgeons
in 2 weeks and then after by their referring pediatric
cardiologists.. In case of any abnormal unexpected
findings, the patients were asked to return earlier. Peak
gradient 250 mmHg across the RVOT was considered
as a severe stenosis. Peak gradient 210 mmHg across
the Fontan circuit was considered as a severe Fontan
circuit stenosis. A pulmonary valve regurgitation grade
3 (on a scale of 4) or more was considered severe. The
follow-up mean time was 19.8 months (range 8-78
months) and it was 75.4% complete.

Table 1: Demographics and some Operative Data

RESULTS

This is a retrospective study that contains a cohort
of different congenital cardiac pathologies. Fifty three
cases were included in this retrospective study from
June 2002 to January 2011. The inclusion criterion was
implantation of contegra graft in our patients. The
Median age at the time of operation was 3.5 year
(range 1-26 vyears). It was 26 months in RVOT
reconstruction, 72 months in Fontan and 11 months in
VSD group. Females were more than males (28 vs 25)
(Table 1). Fontan was indicated for; 12 cases of
Tricuspid atresia, 4 CAVSD, 3 Mitral atresia, 1 Criss-
cross, 1 RORV, 1 DILV, 1 HLHS with single ventricle
physiology. RVOT recostruction was indicated for
TOF/DORV/VSD + pulm atresia in 17, Pulm atresia +
IVS in 3 and truncus arteriosus.in 2 cases. The 30 days
mortality was 7.5 % (four patients); one Fontan patient
died because of arrhythmia & sepsis, the second
Fontan one due to thrombosed Fontan connection
which was detected late. The 3™ patient was Fallot
case who died because of ventricular dysfunction and
the 4™ one was a VSD patient that died because of DIC
(Table 2). The ranges of intensive care unit stay, chest
tube duration, and hospital stay were 1-21 days
(median, 3 days), 3-38 days (median, 7 days), and 5-
47 days (median, 11.5 days), respectively. Eleven
cases developed chylothorax; seven of them were post
Fontan and 4 post RVOT reconstruction. Two cases

RVOT reconstruction (22) Fontan (23) VSD (8)
Age in months (Median) 26 72 11
Sex M/F 12/10 914 4/4
CPB (Min.) 89 80 46
Graft Size (MM) 20 18 -
Table 2: 4 Analysis of the Deaths Data
Death RVOT reconstruction (1/22) Fontan (2/23) VSD (1/8)
No. 1 2 1
Cause Ventricular dysfunction Arrhythmia, DIC
Thrombosis
Age in Months 78 24 and 186 17
sex M M 1 M P.0.003
F 1
CBP time in Minutes 110 98 45 P0.007
Graft Size 20 18 =
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needed urgent exploration for bleeding. Follow-up was
possible for only 40 (75.4%) patients at a mean interval
of of 19.8 months (range 8-78 months). Their room air
oxygen saturation during follow up ranged between
76% and 100% (mean, 92.1%). There have been 3
thrombo-embolic episodes; all post Fontan and 1early
post VSD repair dehiscence during the hospital stay.

DISCUSSION

The indications for the use of Contegra were; RVOT
reconstruction in Fallot Tetralogy, extra-cardiac Fontan
conduit and VSD closure. Contegra conduit is an
acceptable alternative to homografts for right
ventricular outflow tract reconstruction [14].

A published study from many centres in Europe
found the performance of the that the performance of
the Contegra conduit to be comparable to that of the
homografts when used to reconstruct the right
ventricular outflow tracts [15].

Different patch materials have been utilized in
repairing ventricular septal defect (VSD) with great
success. Dr Baslaim G 2008 reported the successful
repair of VSD by fashioning and tailoring a patch from a
segment of the Contegra xenograft conduit. Being free
of infection, thrombo-embolism, and re-intervention
during follow-up, in addition to the advantage of shelf
ready availability and cost-effectiveness offered by
using the same bovine material, imply that Contegra
xenograft is a promising alternative patch material for
VSD [4].

Baslaim G 2008 reported that the Contegra
xenograft is a good conduit for the RVOT
reconstruction and a potential alternative conduit for
the extracardiac Fontan connections. One year later,
Schoof P and Waterbolk T. 2009 report about their very
bad experience in using the contegra as an extra-
cardiac Fontan conduit [5].

This was the stimulus to review our preliminary
experience. The 30 days hospital mortality was 7.5 %
(four patients); one Fontan patient died because of
arrhythmia & sepsis, He was 2 years male S/P Glenn 1
year ago. He received an 18mm contegra. The second
Fontan one due to thrombosed Fontan connection
which was detected late. She was a 15 years old
female and received an 18mm Contegra. The 3"
patient was a 6 years old male Fallot case who
received a 20 mm Contegra and died because of
ventricular dysfunction and the 4" one was a VSD male

1.5 years old male patient that died because of sepsis
and DIC on the 11" day (Table 2).

Eleven cases developed chylothorax. Seven of
them were post Fontan and 4 were post RVOT
reconstruction. The ranges of intensive care unit stay,
chest tube duration, and hospital stay were 1-21 days
(median, 3 days), 3-38 days (median, 7 days), and 5-
47 days (median, 11.5 days), respectively. They were
longer in the Fontan Group due to the higher incidence
of chylothorax because of the high venous pressure. It
was managed conservatively by keeping the patient
NPO, chest tube drainage, monogen branched chain
fatty acid milk and Total parenteral nutrition. Two post
Fontan cases needed an urgent exploration for
bleeding.One of them was generalised surface ooze
and the other one was an ooze from the IVC side of
anastomosis. Follow-up was possible for only 40
(75.4%) patients at a mean interval of 19.8 months
(range 8-78 months). The room air oxygen saturation
during follow up ranged between 76% and 100%
(mean, 92.1%). There have been 3 thrombo-embolic
episodes after Fontan; one of them died, one needed
urgent conduit replacement and the 3" one received
successful systemic lytic therapy and 1 VSD
dehiscence during the hospital stay which was
successfully re-repaired by dacron patch. During
Follow up,a 5 years old female post Fontan patient
developed pulmonary venous obstruction managed
successfully by putting a stent 3 years postoperatively.
We noticed that the 30 days mortality was higher in the
fontan group (although statistically non significant), the
early postoperative course is significantly more difficult
in the same group and the short and midterm
complications were more in the extra-cardiac Fontan
position. However, compared to the use of other
conduit for Fontan procedure, the results are
comparable and acceptable [14, 15].

With other types of Fontan conduits, Kim SJ, et al.,
2008 reported hospital mortality of 3.0% and late
mortality of 3.6% with a mean follow-up of 52.4 + 32.2
months (range 18 days to 120 months). Their hospital
mortality rate was 4.7% in patients with fenestration
and 1.7% in those without fenestration. They used an
expanded poly tetra fluoro ethylene tube conduit (Gore-
Tex vascular graft; W. L. Gore & Associates, Inc,
Flagstaff, Ariz) was used throughout except for 20
patients In those twenty, Hemashield graft (Boston
Scientific, Natick, Mass) was used in 18 patients, and a
homograft in 2 [16].
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As per Yuan SM. 2012, Contegra is a biomaterial
suitable for the right ventricular outflow tract
reconstruction and for patch repair for ventricular septal
defect, but not apt for Fontan procedure [17].

lyer KS 2012 noticed that the Contegra conduit has
acceptable function and longevity in the larger sized
conduits much better in the smaller sizes. He believes
that there is no other commercially available tissue
valved conduit to compete with. Till the time a better
conduit presents itself the Contegra will continue to be
a part of the pediatric cardiac surgeon's
armamentarium [18].

Maclver RH, Permut LC and McMullan DM. 2013
described the use of a downsized Contegra conduit to
replace an infected PTFE right ventricle-to-pulmonary
artery graft in a neonate with life-threatening purulent
mediastinitis [19].

Elefteriades JA, et al, 2012 described a
modification of the carbol shunt in cases of refractory
bleeding after ascending aortic replacement using a
valved Contegra graft, which obligates unidirectional
flow and eliminates venous back-bleeding. This
renders the Cabrol fistula an even more useful
technique [20].

LIMITATIONS

This study is a retrospective one including a
heterogenous cohort of patients. It has the inherent
defects of retrospective studies. The fontan group was
a cohort of different pathologies with both right and left
ventricular dominances. The Follow up was relatively
short and complete in only 75%.

CONCLUSIONS

The Contegra xenograft is a good acceptable
conduit for the RVOT reconstruction, a potential
alternative conduit for the extra-cardiac Fontan
connections i and the remaining piece can be used to
close the VSD if it is used for the other previous
indications. These encouraging preliminary results may
support to use it more in these 3 indications. Further
and bigger volume studies with more saphosticated
investigations for a longer period of time are needed to
prove this.
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