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Superior Vena Cava Thrombosis Due to a Temporary
Hemodialysis Catheter Presenting After 5 Years With
Hematemesis, Hemoptysis and Pleural Effusion

Nidal Arnous® ¢, Munaza Akunjee®

Abstract

Superior vena cava (SVC) thrombosis is increasingly seen now due
to the liberal use of intravascular catheters. Most of these cases pre-
sent with symptoms acutely, like any case of deep vein thrombosis,
usually with ipsilateral arm and face swelling. Our patient presented
after 5 years with unusual symptoms that are unrelated to the throm-
bosis itself, but due to the collateral circulation. He was a 38-year-old
male patient with end-stage renal disease on hemodialysis (HD) for
9 years, initially via a left arm arteriovenous (AV) fistula, then via a
temporary right subclavian dialysis catheter for a period of 5 months
before being maintained on his current AV fistula in the right arm for
the last 5 years. He presented with intermittent episodes of hemate-
mesis and hemoptysis, and was also found to have pleural effusion.
He was found to have chronic thrombosis in the SVC. Chronic SVC
obstruction causes formation and increase in the flow in the collateral
circulation in the esophageal plexus causing varices, in the intercos-
tals veins causing pleural fluid formation, and in the bronchial veins
leading to hemoptysis. The AV fistula aggravated these findings by
further increasing the flow and the pressure in the collateral circula-
tion. In conclusion, chronic SVC thrombosis can occur as a conse-
quence of HD catheters, and may present with symptoms related to
the collateral circulation.
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Introduction

Dialysis catheters can cause many complications. Superior
vena cava (SVC) thrombosis is a rare complication, but in-
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creasingly seen due to the liberal use of dialysis catheters [1].
We describe a case of chronic thrombosis in the SVC as a
complication of a right subclavian hemodialysis (HD) catheter,
which presented 5 years after its temporary placement without
the typical symptoms of acute SVC obstruction.

Case Report

A 38-year-old male with hypertension and end-stage renal
disease (ESRD) on HD presented with intermittent episodes
of hemoptysis and hematemesis for a period of 1 month. His
dialysis was started 9 years ago, initially via a left arm arterio-
venous (AV) fistula, and then temporarily via a right subcla-
vian catheter for a period of 5 months when the fistula was not
functioning, then via a right arm AV fistula for the last 5 years.
He did not have any vascular intervention over the last 5 years.
He is a smoker (15 pack-year), with no significant alcohol use.
He was hemodynamically stable with no orthostatic changes.
He was afebrile, and oxygen saturation of 98% on room air.
His examination was significant for multiple dilated, tortuous
veins over the chest and abdominal walls and on the upper
back (Fig. 1), which as per the patient, they have been devel-
oping gradually over the last few years. Chest examination
showed decreased breath sounds at the bases of both lungs.

Figure 1. Picture of the patient’s lateral chest wall showing dilated,
tortuous veins.
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Figure 2. Upper endoscopy (EGD) showing grade 4 varices in the mid-
dle and lower portions of the esophagus.

Figure 3. Computerized tomography of the chest showing a filling de-
fect in the superior vena cava (arrow).

Investigations

CBC showed only mild anemia (hemoglobin 11.9 g/dL, which
was stable during hospitalization), and the platelet count was
normal. His coagulation profile was normal. Esophagogas-
troduodenoscopy (EGD) (Fig. 2) showed grade 4 esophageal
varices in the middle and lower thirds of the esophagus, with
no active bleeding. Workup for any underlying liver disease
was negative, with normal liver function tests, hepatitis screen-
ing, and ultrasound and CT scanning of the liver. Chest X-ray
showed obliteration of both costophrenic angles. CT scan of
chest (Fig. 3) revealed bilateral pleural effusion. A filling de-
fect was also seen in the SVC, in addition to thoracic varices
which were also involving the azygos vein. Straw-colored
transudative fluid 950 mL was drained by thoracentesis from
the right pleural effusion. LDH was 102 IU/L (serum 232
IU/L, ratio is 0.44), glucose was 96 mg/dL, and total protein
was 2.8 g/dL (serum 8.6 g/dL). Cytology, AFB staining and
cultures were all negative. Purified protein derivative skin test-
ing was negative. Bronchoscopy was normal. Echocardiogram
was normal. Venogram (Fig. 4) for the proximal right upper
extremity and neck showed extensive thrombosis involving
the proximal right subclavian vein with complete occlusion,
extending into the SVC. It also showed extensive collaterals
between right axillary and distal subclavian veins and the right
cervical veins including jugular veins. The clinical and radio-
graphic findings were consistent with chronic SVC thrombosis
completely obstructing its lumen, and extensive to the point of
obstructing azygos flow into the SVC. Thrombophilia workup
was done subsequently and was negative ( including protein C,

516 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

L ,‘,L,J,,L,LLLL,LJ

Figure 4. Venogram for the proximal right upper extremity and the
neck, showing complete occlusion of the proximal right subclavian ar-
tery (arrow) with extensive collaterals.

protein S, antithrombin III, factor V Leiden, prothrombin gene
mutation, antiphospholipid antibodies, factor VIII excess, and
hyperhomocysteinemia).

Course

As the patient remained stable with no further episodes of
bleeding, he declined a bypass procedure for SVC. We dis-
cussed with him the option of closing the right upper arm AV
fistula as a temporizing measure and creating an AV fistula in
the femoral area, in an effort to try to decrease the pressure
inside the collateral circulation. He agreed for that and had an
AV fistula created in his left femoral area, and was discharged
from the hospital after the procedure to follow up in a few
weeks for closure of his right arm fistula. Unfortunately the
patient presented 3 weeks later with a sudden episode of mas-
sive hemoptysis. He had cardiac arrest and could not be resus-
citated.

Discussion

Catheter-induced trauma to the venous endothelium at the time
of placement may be a triggering factor for thrombosis [1].
Subclavian vein thrombosis, when symptomatic, commonly
presents with florid symptoms and signs such as ipsilateral
arm edema and pain around the shoulder area. Thrombosis that
involves or extends into the SVC is rare, and usually mani-
fests with face edema as well. Most of these cases present in
the presence of the catheter or within a period of weeks after
removal [2-4]. The patient in our case presented after 5 years
and did not have these symptoms because of the slowly pro-
gressing thrombosis with gradual obstruction to the lumen and
simultaneous development of collaterals.

Pleural fluid formation and resorption occur at the surface
of the parietal pleura. Venous drainage from the parietal pleura
is via intercostal veins. Most posterior intercostal veins drain
into the azygos system (Fig. 5). SVC thrombosis, in associa-
tion with the high flow from the AV fistula, increases the pres-
sure in the intercostal veins, which causes excess pleural fluid
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Figure 5. Veins draining into the azygos system and then into the superior vena cava.

formation, and also impedes pleural fluid resorption [5].

Esophageal varices can also occur in patients with SVC
obstruction. The majority of blood from the esophagus is
drained via the esophageal veins to the azygos (Fig. 5). Ob-
struction of this venous flow to the SVC will increase the pres-
sure in the esophageal veins and can result in the development
of “downhill” esophageal varices [6-9]. Hemoptysis is also
due to increased pressures in the bronchial veins which nor-
mally drain into azygos system [10].

Management should be individualized. Anticoagulation
and thrombolysis may have a role. Our case was chronic and
delayed; therefore there is no role for anticoagulation or throm-
bolysis. Interventional procedures include balloon angioplasty
and stent placement, with variable long-term patency due to
restenosis [11]. This was not an option in our case due to com-
plete obstruction of the SVC lumen. SVC bypass surgery has

Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

also been used successfully; however, our patient declined this
intervention [12]. In patients with ESRD on HD, closure of the
AV fistula is a logical intervention if the patient is not suitable
for any of the above treatment options.

Conclusion

Chronic thrombosis of the SVC can occur as a consequence of
HD catheters. This may lead to the development of collaterals,
and this leads to an increase in the flow and pressure in the
esophageal plexus leading to the formation of varices, in the
bronchial veins leading to hemoptysis, and in the intercostals
veins leading to the formation of pleural effusion. The AV fis-
tula aggravates these findings by further increasing both the
flow and the pressure in the collateral circulation.
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