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Volume-dependent superior vena cava
syndrome related to stenosis after central
venous catheterization

Terence M. Myckatyn, MD;* Barry O. Kassen, MD;t Gerald M. Legiehn, MD%

tenosis of the central veins, most

commonly due to thrombosis, repre-
sents a common and serious complica-
tion of long-term central venous
catheterization.*® Thickening of the vas-
cular intima or thrombosis involving the
superior vena cava (SVC), if severe
enough, can present clinically as the SVC
syndrome. Typically, the symptoms of
SVC syndrome, including headaches,
brawny edema of the upper extremities,
head and neck, and prominent collateral
vascularization are present while the pa-
tient is euvolemic. As a result, treatment
modalities for SVC syndrome focus on
restoring patency of the stenotic vessel
with early fibrinolysis, thrombolytic ther-
apy, venous angioplasty, expandable
metal stenting or surgical thromb-
ectomy.>** We report a case of SVC syn-
drome in a hypervolemic patient who
was treated by restoring euvolemia with
furosemide diuresis.

Case report

A 67-year-old woman, weighing 53
kg and suffering from chronic idiopathic
intestinal pseudo-obstruction (CIIP) for
at least 5 years, was receiving total par-
enteral nutrition (TPN) through her first
left subclavian 9.6-French single-lumen
Hickman catheter (Bard Access Sytems,
Salt Lake City, Utah) for 2.5 years to
supplement her usual enteral feeding.
She had a 40-year pack-per-day smoking
history and had undergone diagnostic

laparotomy in 1992 and in 1995. Other-
wise she was well and on no regular med-
ications. She was admitted to hospital
because of abdominal pain. She became
febrile and complained of fatigue, and 1
week after admission blood cultures
demonstrated Candida parapsilosis
fungemia with corresponding growth on
line-tip culture. The Hickman line was
removed, and amphotericin was started
intravenously followed by itraconazole
intravenously. The patient vomited all of
her enteral feeds, so TPN was initiated
through a right subclavian double-lumen
silicone rubber catheter inserted without
complication 3 days after the left subcla-
vian line was removed. Two days later,
facial and neck fullness as well as
headaches developed and patient posi-
tioning had no effect on these findings.
Ultrasonography demonstrated ob-
structed flow at the tip of the new sub-
clavian venous catheter. Heparin was
given intravenously to a partial thrombo-
plastin time of 60 to 85 seconds, and the
right subclavian line was replaced by a
right femoral central line. Edema in the
distribution of the SVC became more
prominent, and growth of Candida per-
sisted on blood cultures. Spiral computed
tomography demonstrated mild pul-
monary edema and small bilateral pleural
effusions but was inconclusive for the
SVC syndrome, despite brawny edema of
the head, neck and upper extremities,
mild dyspnea and a body weight of
59.5 kg. A ventilation—perfusion scan

demonstrated low probability for pul-
monary embolism. For the next 5 days,
intravenous fluids were reduced, and 40
mg of furosemide daily was administered
intravenously. Her body weight dropped
to 54.5 kg, and she demonstrated
marked symptomatic improvement. Digi-
tal subtraction venography performed 6
days after the onset of symptoms revealed
minimal intraluminal thrombotic debris.
Still, there was complete occlusion of the
left subclavian and innominate veins and
marked stenosis of the right subclavian
and innominate veins with incomplete
obstruction at the superior-most aspect
of the SVC (Fig. 1). There was marked
bilateral collateralization both above and
below the diaphragm via intercostal col-
lateral vessels leading to the azygous
system and SVC inferior to the level of
obstruction (Fig. 2).

In the event of a recurrence of the
symptoms of SVC syndrome, angioplasty
and possible stenting were considered
once her sepsis had cleared. However,
even after anticoagulation was termi-
nated, intermittent furosemide diuresis
with careful assessment of volume status
and maintenance of a body weight of ap-
proximately 52 kg have prevented further
recurrence of SVC syndrome during her
subsequent 32-month follow-up period.

Discussion

Extravascular compression of the SVC
due to malignant disease of the thorax,
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such as bronchogenic carcinoma, remains
the most common cause of SVC syn-
drome, accounting for 85% to 97% of all
cases; central venous stenosis due to medi-
astinitis or intraluminal vascular malignant
disease are other reported causes.'**
Long-term central venous catheterization
for parenteral nutrition or chemotherapy
is an increasingly common cause of SVC
obstruction, occurring at a rate of 3.9
cases per 100 patient-years in this popula-
tion.?? The development of central venous
thrombosis due to a chronically implanted
catheter is commonly implicated and
occurs 0.03 times for every 100 catheter-
days, or in 12.9% to 33% of all TPN
catheters, although only a fraction of pa-
tients are symptomatic.”*# Even though
our review of the literature produced no
data on the incidence of central venous
stenosis without thrombosis, venography
of our patient’s stenotic central veins failed
to demonstrate thrombosis.

Pulmonary embolism is the most dev-
astating complication of long-term cen-
tral venous lines, particularly when they
are thrombosed, occurring in approxi-
mately 12% of patients with upper ex-
tremity deep venous thrombosis.?* Septic

FIG. 1. Digital subtraction venography
with contrast injection via the right axil-
lary-subclavian venous system. 1 = right
brachiocephalic vein, 2 = right subcla-
vian vein, 3 = right jugular system, 4 =
right azygous system, 5 = superior vena
cava, 6 = superior vena cava stenosis.
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thrombophlebitis, cardiac tamponade
and acute right ventricular infarction are
also complications of central lines.?>
When central venous catheters are used
for parenteral nutrition, the development
of SVC syndrome has been associated
with sepsis in approximately 40% of cases,
and both these conditions increase the
mortality associated with home par-
enteral nutrition and must be treated.??®
This patient’s Candida sepsis cleared
with intravenous administration of am-
photericin B, interrupted briefly by an
experimental trial with intravenous itra-
conazole.

Despite promising reports of throm-
bolysis in patients presenting with SVC
syndrome related to central venous
catheter use, there was no indication for
its use in this patient.’* Heparin, al-
though initially used, was not indicated
once venography demonstrated the ab-
sence of intraluminal thrombus. Angio-
plasty and intravascular stenting have
recently become popular methods for
treating central venous vascular occlusion
and are associated with a low complica-
tion rate.>**5% Such treatment was
deferred in this patient whose Candida
sepsis had not fully cleared while still
clinically demonstrating SVC syndrome.
As a result, furosemide, a common loop
diuretic, was used to relieve the patient’s
symptoms of headache, and swelling of
the face and upper extremities resulting
from fluid in the distribution of the SVC.

Although not previously reported in an
extensive search of Medline from 1966
to the present, we chose to treat SVC
syndrome with diuresis in this patient on
the basis of brawny edema, positive fluid
balance and shortness of breath in the
setting of ongoing candidemia. Once a
euvolemic state was achieved with diure-
sis alone, the clinical picture of SVC syn-
drome resolved and did not recur. This
patient subsequently tolerated an enteral
diet and did not require further catheteri-
zation for TPN.

In this patient, venography-proven
SVC syndrome due to central venous
stenosis was treated with volume control
and intermittent use of furosemide. Pa-
tients with SVC syndrome should be fed
enterally when possible and through a
femoral venous line otherwise. The
awareness of stenosis of the central ve-
nous system as a result of the long-term
use of central venous access is under-
scored and is another possibile cause of
SVC syndrome in this group of patients.

References

1. Torramade JR, Cienfuegos JA, Hernandez
JL, Pardo F, Benito C, Gonzalez J, et al.
The complications of central venous access
systems: a study of 218 patients. Eur J
Surg 1993;159(6-7):323-7.

2. Belcastro S, Susa A, Pavanelli L, Guberti
A, Buccoliero C. Thrombosis of the supe-

FIG. 2. Digital subtraction venography with contrast injection via the left axillary
vein. 1 = superior vena cava, 2 = azygous system, 3 = dilated left intercostal veins,
4 = |eft axillary vein.



10.

11.

rior vena cava due to a central catheter
for total parenteral nutrition. J Parenter
Enteral Nutr 1990;14(1):31-3.

. Axelsson CK, Efsen F. Phlebography in

long-term catheterization of the subcla-
vian vein. A retrospective study in patients
with severe gastrointestinal disorders.
Scand J Gastroenterol 1978;13(8):933-8.

. Fabri PJ, Mirtallo JM, Ruberg RL, Kudsk

KA, Denning DA, Ellison EC, et al. Inci-
dence and prevention of thrombosis of the
subclavian vein during total parenteral nu-
trition. Surg Gynecol Obstet 1982;155(2):
238-40.

. Hemphill DJ, Sniderman KW, Allard JP.

Management of total parenteral nutrition-
related superior vena cava obstruction
with expandable metal stents. J Parenter
Enteral Nutr 1996;20(3):222-7.

. Curnow A, lIdowu J, Behrens E, Toomey

F, Georgeson K. Urokinase therapy for
Silastic catheter-induced intravascular
thrombi in infants and children. Arch Surg
1985;120(11):1237-40.

. Haire WD, Lieberman RP, Lund GB, Ed-

ney J, Wieczorek BM. Obstructed central
venous catheters. Restoring function with
a 12-hour infusion of low-dose urokinase.
Cancer 1990;66(11):2279-85.

. Halevy A, Leonov Y, Lewinsohn G, Witz

E, Orda R. Thrombosis of superior vena
cava during total parenteral nutrition, man-
aged successfully with low dose streptoki-
nase. Intensive Care Med 1988;14(1):72-3.

. Greenberg S, Kosinski R, Daniels J. Treat-

ment of superior vena cava thrombosis
with recombinant tissue type plasminogen
activator. Chest 1991;99(5):1298-301.

Atkinson JB, Bagnall HA, Gomperts E.
Investigational use of tissue plasminogen
activator (t-PA) for occluded central ve-
nous catheters. J Parenter Enteral Nutr
1990;14(3):310-1.

Glanz S, Gordon DH, Lipkowitz GS, Butt
KM, Hong J, Sclafani SJ. Axillary and sub-

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Volume-dependent SVC syndrome —

clavian vein stenosis: percutaneous angio-
plasty. Radiology 1988;168(2):371-3.

Sherry CS, Diamond NG, Meyers TP,
Martin RL. Successful treatment of supe-
rior vena cava syndrome by venous angio-
plasty. AJR Am J Roentgenol 1986;147
(4):834-5.

Rosenblum J, Leef J, Messersmith R,
Tomiak M, Bech F. Intravascular stents in
the management of acute superior vena
cava obstruction of benign etiology. J
Parenter Enteral Nutr 1994;18(4):362-6.

Hochrein J, Bashore TM, O’Laughlin
MP, Harrison JK. Percutaneous stenting
of superior vena cava syndrome: a case re-
port and review of the literature. AmJ
Med 1998;104(1):78-84.

Semba C, Dake M. New developments in
vascular imaging. Spiral CT angiography.
Adm Radiol 1993;12(5):28-30,32-3.

Abner A. Approach to the patient who
presents with superior vena cava obstruc-
tion. Chest 1993;103(4 Suppl):394S-397S.

Baker GL, Barnes HJ. Superior vena cava
syndrome: etiology, diagnosis, and treat-
ment. Am J Crit Care 1992;1(1):54-64.

Kalweit G, Huwer H, Straub U, Gams E.
Mediastinal compression syndromes due
to idiopathic fibrosing mediastinitis — re-
port of three cases and review of the litera-
ture [review]. Thorac Cardiovasc Surg
1996;44(2):105-9.

Sherrick AD, Brown LR, Harms GF, Myers
JL. The radiographic findings of fibrosing
mediastinitis. Chest 1994;106(2):484-9.

Tovar-Martin E, Tovar-Pardo AE, Marini
M, Pimentel Y, Rois JM. Intraluminal
leiomyosarcoma of the superior vena cava: a
cause of superior vena cava syndrome. J
Cardiovasc Surg (Torino) 1997;38(1):33-5.

Ahn JM, Im JG, Ryoo JW, Kim SJ, Do
YS, Choi YW, et al. Thoracic manifesta-
tions of Behcet syndrome: radiographic
and CT findings in nine patients. Radiol-

22.

23.

24.

25.

26.

27.

28.

29.

30.

Can J Surg, vol. 45, no. 5, October 2002

ogy 1995;194(1):199-203.

Beers TR, Burnes J, Fleming CR. Superior
vena caval obstruction in patients with gut
failure receiving home parenteral nutri-
tion. J Parenter Enteral Nutr 1990;14(5):
474-9.

Wechsler RJ, Spirn PW, Conant EF, Steiner
RM, Needleman L. Thrombosis and infec-
tion caused by thoracic venous catheters:
pathogenesis and imaging findings [review]
[see comment]. AJR Am J Roentgenol
1993;160(3):467-71. Comment in: AJR
Am J Roentgenol 1993;161(6):1336.

Horattas MC, Wright DJ, Fenton AH,
Evans DM, Oddi MA, Kamienski RW, et
al. Changing concepts of deep venous
thrombosis of the upper extremity — re-
port of a series and review of the literature.
Surgery 1988;104(3):561-7.

Ashcraft KW, Leape LL. Candida sepsis
complicating parenteral feeding. JAMA
1970;212(3):454-6.

Wiley EL, Hutchins GM. Superior vena
cava syndrome secondary to Candida
thrombophlebitis complicating parenteral
alimentation. J Pediatr 1977;91(6):977-9.

Suddleson EA. Cardiac tamponade: a
complication of central venous hyperali-
mentation. J Parenter Enteral Nutr 1986;
10(5):528-9.

King TC, Saffitz JE. Acute right ventricu-
lar infarction resulting from intracardiac
infusion of hyperosmotic hyperalimenta-
tion solutions. Am J Cardiol 1985;55(13
Pt 1):1659-60.

Stokes MA, Irving MH. Mortality in pa-
tients on home parenteral nutrition. J
Parenter Enteral Nutr 1989;13(2):172-5.

Entwisle KG, Watkinson AF, Reidy J.
Case report: migration and shortening of a
self-expanding metallic stent complicating
the treatment of malignant superior vena
cava stenosis [see comment]. Clin Radiol
1996;51(8):593-5. Comment in: Clin
Radiol 1997;52(3):248.

387



