
INTRODUCTION

Permanent right atrial central venous catheters
have been used with increasing frequency in pa-
tients requiring long-term parenteral nutrition,
chemotherapy or antibiotics (1).
Due to expanding indication for the use of chronic
central venous lines (CVL), conventional routes of
access are occasionally unavailable because of pre-
vious catheter-related complications (2).
Central venous thrombosis caused by multiple ve-
nous cannulation is a well-known complication, but
thrombotic occlusion of the superior and inferior
vena cava rarely occurs and precludes catheter in-
sertion by traditional percutaneous and operative
techniques. These rare cases represent a challeng-
ing problem for the surgeon, and alternative un-
common access routes of central venous catheter
have been used.
The aim of this report is to describe several ap-
proaches for chronic central venous access in pedi-
atric patients with total occlusion of the superior
and inferior central venous system and to stress the
necessity to preserve the vascular tree in patients re-
quiring prolonged central venous access.

CASE REPORTS

Case 1

A 14-year-old boy had short bowel syndrome (SBS) sec-
ondary to neonatal mid-gut volvulus. During the first 7

years of his life he was not able to be weaned from TPN
and many CVLs were replaced (n=7) because of dis-
placement, breakage, infection or clotting.
An angiography, performed at 8 years of age,
showed total occlusion of the superior vena cava
(SVC) system (Fig.1), consequently the catheters
(n=20) were placed in the traditional access of in-
ferior vena cava (IVC). A second angiography, 7
years ago, showed exhaustion of these sites because
of the thrombosis of the IVC up to the renal veins.
Two percutaneous hepatic vein cannulations were
performed, but the catheters were removed after
20 and 10 days because of dislodgement; a surgical
placement in the azygous or right atrium was
mandatory. 
Following a right thoracotomy the chest was en-
tered through the fourth intercostal space. A col-
lateral vessel of the azygous vein was isolated and a
6.6 F silastic catheter was placed in a subcutaneous
tunnel, and the tip inserted into the vessel.
In spite of various attempts, the catheter did not
reach the right atrium because of the distal occlu-
sion of the vein, probably originating from an in-
jured vein wall. It was therefore placed directly in
the right atrium by means of a small atriotomy.
The catheter was not fixed onto the thoracic wall
and the exit site was made in intercostal space be-
low the incision to avoid any possibility of damaging
the catheter during the closure. The patient was
discharged after seven days. 
Twenty-five days after the placement, the boy was ad-
mitted to the hospital complaining of cough, thoracic
pain and respiratory distress. Thorax examination
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showed dullness to percussion and absent breath
sounds over the right chest wall. The chest X-ray
showed a large right pleural effusion and the catheter
free in the right thorax, having probably been dis-
lodged by cardiac motion or respiratory acts.
An urgent right thoracotomy was required to re-
move the free fluid in the pleural cavity and to
place a new catheter. A single-lumen 6.6 F silastic
catheter was placed in a different subcutaneous
thoracic tunnel and then cut to size.
A second atriotomy was performed and two cir-
cumferential sutures were placed in the cardiac
wall. The catheter tip was introduced into the atrial
cavity and fixed at the myocardium with non-ad-
sorbable sutures. 
The endothoracic tract of the catheter was not
fixed onto the chest wall to prevent traction dur-
ing the respiratory acts. The patient had an un-
eventful postoperative course and was discharged
after 8 days.
The correct position of the tip in the right atrium
was controlled by periodic clinical examinations,
echocardiography and chest-wall X-ray.
After 25 months of follow up, the catheter is still well
tolerated and working well. Complications (throm-
bosis, dislocation, infection) have not been observed
and the patient has a fairly good quality of life.

Case 2

The patient was a 16-year-old boy with short bowel
syndrome secondary to multiple jejuno-ileal atresia

without ileocecal valve; the residual small bowel
segment was 20 cm and the residual large bowel
was 15 cm.
In his second year of life he underwent the
“Bianchi” surgical bowel lengthening procedure,
but it proved unsuccessful for nutrients absorp-
tion. Prolonged central venous access was there-
fore required for the chronic administration of
the nutrients.
During the first 15 years of life, 14 CVLs was
placed in the vascular access of the superior vena
cava, at this time colordoppler ultrasound and
angiography showed a complete occlusion of the
superior vena cava vascular tree.
As a result, cannulation of vascular access (3 CVLs
in saphenous veins) of the inferior vena cava was
performed. However, the catheters were not well
tolerated during the ambulation and after a
short period (13 months) these accesses were al-
so occluded.
The patient was taken to the operating theater,
and after making an arcuated incision in the low-
er abdominal right quadrant, we isolated the
right superficial hepigastric vein. A circumferen-
tial suture was placed in the site of the venotomy
near the outlet in the iliac vein. A new single-lu-
men 9.6 F silastic catheter was placed in a subcu-
taneous abdominal tunnel and was then cut to
size.The venotomy was performed and the
catheter was inserted in the vein. Intraoperative
fluoroscopy confirmed correct position of the
catheter tip in the inferior vena cava and the

Fig. 1 - Case 1. Angiography showing
superior vena cava obstruction and col-
lateral circulation.
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right atrium. The circumferential suture in the
venotomy site was closed gently around the
catheter and the abdominal wall was sutured.
No clinically detectable complications were ob-
served in the postoperative period. Two years lat-
er, the catheter is still well tolerated and contin-
ues to function well. 

DISCUSSION

The Broviac catheter was first introduced in 1973
for the administration of long-term parenteral
nutrition. Since its development, the permanent
right atrial catheter has been modified by Hick-
man, and the indications for its use have been
greatly expanded.
The first description of insertion was given by
Heimbac and Ivey in 1976. The procedure in-
volves a cutdown over the cephalic vein and re-
quires intraoperative fluoroscopy to confirm
proper positioning of the catheter tip in the
right atrium.
Subsequently, alternative routes (internal or ex-
ternal jugular veins, subclavian vein) were ob-
tained by percutaneous or surgical methods.  
In pediatric patients the most frequent indica-
tions for long-term central venous access are can-
cer chemotherapy and home parenteral nutri-
tion. Children who require a chronic central ve-
nous catheter because of medical or surgical
pathologies since the first days of life, frequently
experience thrombotic occlusion of the conven-
tional accesses, caused by multiple cannulations
or administration of hyperosmolar fluids (e.g.
parenteral nutrition) (2-4).
In rare cases, an extensive superior and/or infe-
rior central venous thrombosis may preclude
catheterization of the common routes in pedi-
atric patients with extremely short bowel syn-
drome (5, 6).
Moreover, extensive thrombosis of the inferior
vena cava may involve the renal veins and hepat-
ic veins; the venous return from the kidney and
the liver flow into the azygos and hemiazygos
veins by collateral vessels.
The development of a collateral circulation pre-
vents obstructive symptoms of thrombosis with
consequent non-symptomatic extension of the
thrombus into the central venous system. 
In our experience of cases extensive thrombosis,
thrombolytic therapy has not been successful,
and cannulation of an alternative route is
mandatory to guarantee adequate administra-
tion of nutrients.

Several methods have been described in the lit-
erature. Oram-Smith et al in 1978 performed the
direct operative catheterization of the right atri-
um, Malt and Kempster reported surgical cannu-
lation of the azygos vein in a patient with bilater-
al thrombosis of the subclavian and internal
jugular veins, and Maher reported catheter in-
sertion by a retroperitoneal approach. Other au-
thors have described percutaneous methods that
employ translumbar or transhepatic approaches
(7-10).
In our experience with percutaneous methods in
patients with exhaustion of the common venous
sites, there is no guarantee of long life for the
catheter. This is probably due to the impossibility
of adequately fixing catheters that get dislodged
during the respiratory or cardiac motion (11). 
In these critical patients we prefer a surgical ap-
proach because it assures good control of the
residual venous site for cannulation, and the pos-
sibility to fix the catheter on the venotomy or
atriotomy site. Prolonged duration is therefore
assured. 
In these selected groups of patients requiring
long-term CVL, it is mandatory to preserve the
vascular tree and to trace out periodically a de-
tailed map of the vascular access with color
doppler ultrasound and/or angiography.
Finally, it is well documented in the literature
that dedicated personnel can help reduce com-
plications, and correct training of the parents is
essential to guarantee long-life of the catheter.
In conclusion, in pediatric patients requiring ad-
ministration of long-term parenteral nutrition or
therapy, a permanent central venous line is manda-
tory. Thrombosis is a frequent complication in
these patients and may preclude cannulation of the
conventional venous sites. Central venous access
with caval occlusion remains a challenging prob-
lem for the pediatric surgeon. We report our expe-
rience of two cases with superior and inferior vena
cava (SVC, IVC) obstruction.

Reprint requests to:
Fabio Fusaro, MD
Department of Pediatric Surgery
University of Padova
via Giustiniani 3
35128 Padova - Italy 
e-mail: fabiofusaro@libero.it



128

Central venous access in pediatric patients

REFERENCES

1. Holloyoak MA, Ong TH, Leditschke JF. Critical ap-
praisal of surgical venous access in children. Pediatr
Surg Int 1997; 12: 177-82.

2. Goutail-Flaud MF, Sfez M, Berg A, et al. Central ve-
nous catheter-related complications in newborns
and infants: a 587-case survey. J Pediatr Surg 1991;
26: 645-50.

3. Moukarzel AA, Haddad I, Ament ME, et al. 230 Pa-
tient years of experience with home long-term par-
enteral nutrition in childhood: natural history and
life of central venous catheters. J Pediatr Surg 1994;
10: 1323-2.

4. Berman W Jr, Fripp RR, Yabek SM, Wernly J, Corlew
S. Great vein and right atrial thrombosis in criti-
cally ill infants and children with central venous
lines. Chest 1991; 99: 963-7.

5. Vargas JH, Ament ME, Berquist WE. Long-term
home parenteral nutrition in pediatrics: ten years
of experience in 102 patients. J Pediatr Gastroen-

terol Nutr 1987; 6: 24-32.
6. Schiff DE, Stonestreet BS. Central venous

catheters in low birth weight infants: incidence of
related complication. J Perinatol 1983; 13: 153-8.

7. Oram-Smith JC, Mullen JL, Harken AH et al. Di-
rect right atrial catheterization for total parenter-
al nutrition. Surgery 1978; 83: 274-6. 

8. Malt RA, Kempster M. Direct azygos vein and su-
perior vena cava cannulation for parenteral nutri-
tion. J Parent Ent Nutr 1983; 7: 580-1. 

9. Lambiase RE, Dorfman GS, Cronan JJ, et al. Per-
cutaneous alternatives in nutritional support: a ra-
diologic perspective. J Parent Ent Nutr 1988; 12:
513-20.

10. Azizkhan RG, Taylor LA, Jaques PF et al. Percuta-
neous translumbar and transhepatic inferior vena
caval catheters for prolonged vascular access in
children. J Pediatr Surg 1992; 27: 165-9.

11. De Csepel J, Stanley P, Padua EM et al. Maintaining
long-term central venous access by repetitive hepat-
ic vein cannulation. J Pediatr Surg 1994; 29: 56-7. 


