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Superior vena cava syndrome due to central port catheter thrombosis:

a real life-threatening condition
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SUMMARY: Superior vena cava syndrome due to central port
catheter thrombosis: a real life-threatening condition.

G.D. LiaNnos, N. HaseMAKI, E. TziMA, G. VANGELIS, A. TSELIOS,
I. MpAlILIS, E. LEKKAS

Superior vena cava syndrome (SVCS) represents undoubtedly a
rare life-threatening condition. Herein, we present a rare case of a
69-year-old woman, with a history of hepatic flexure tumor and an
indwelling central venous port, presenting with acute signs and

symptoms of SVCS due to thrombosis of the catheter. The patient

was treated with intravenous anticoagulation and fibrinolytic the-
rapy and showed regression of symptoms. It is reported that central
venous catheters are routinely used in clinical practice mainly in
oncological cases for chemotherapy, parenteral nutrition or dialysis.
However, complications related to implantation technique, care, or
maintenance of these catheters may arise.

High index of suspicion for SVCS should always arise when a
patient presents with common symptoms and long-term central
catheters, in order to avoid unfavorable outcomes. Local thromboly-
sis appears to be a safe and effective therapy for port catheter-asso-
ciated thrombosis.
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Introduction

Superior vena cava syndrome (SVCS) is an ex-
tremely rare and life-threatening condition, caused
by malignant tumors in 80%-90% of all cases. Inter-
estingly, lung cancer accounts for about 90% of ma-
lignant tumors causing SVCS, while the incidence
of SVCS in lung cancer patients is 3-5% (1). Other
primary mediastinal tumors that may cause SVC
syndrome include thymoma, Hodgkin disease, and
lymphosarcoma, while metastatic tumors from the
breast, thyroid or melanoma, rarely may cause supe-
rior vena cava (SVC) obstruction. In addition, all
the large benign mediastinal masses and atrial myx-
oma have been implicated with this rare and life
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threatening clinical entity (2). Other than malignan-
cies, thrombotic conditions, either idiopathic or as-
sociated with polycythemia, mediastinal infection,
or indwelling catheters represent unusual causes of
SVC syndrome (2). It has to be highlighted that
SVCS may present with various symptoms. The
complete vein occlusion is associated with arm and
facial swelling, stridor, blurred vision, dyspnea,
dizziness, positional headache, retroorbital pain,
dysphagia, and chest pain, while very rarely the SVC
thrombosis is asymptomatic. Herein, we deal with
an extremely rare case of SVCS, induced by improp-
er maintenance of central venous port catheter.

Case report

A 69-year-old Caucasian female patient was ad-
mitted to our emergency department due to severe
headache, dyspnea and shortness of breath of recent
onset. The patient was diagnosed three years earlier
with a ‘large’ neoplasm of hepatic flexure. She sub-
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sequently underwent exploratory laparotomy, where
an extended right hemicolectomy was performed.
The postoperative period was uneventful.
Chemotherapy was then followed, for which a cen-
tral venous port catheter was placed. She maintained
regular surveillance, and remained disease-free for
the next three years.

Three weeks prior to presentation, the patient
stated that she was suffering from head pressure that
worsened when lying on the right side, headache
when bending forward, orthopnea, nausea and dizzi-
ness. The patient denied any history of cough, he-
moptysis, chest pain, or wheeze. She also denied re-
ceiving any medication. The patient also stated that
the central venous port catheter had not been re-
moved after the completion of chemotherapy, and
she gave reliable information indicating that it had
last been flushed about four-five months earlier.

On physical examination, her pulse was 90/min,
her blood pressure (BP) 110/80 mmHg, tempera-
ture 35°C, respiratory rate 30/min, O; saturation
(SpO2) 93% on room air and 98% with 3 L/min of
oxygen by nasal prongs, while she presented jugular
venous distention, and mild edema of the upper ex-
tremities, head, and neck. There where unremark-
able findings by the examination of heart, lung and
abdomen. The laboratory examination revealed

S
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white blood cell (WBC) count of 3000 x 103/pL,
while hemoglobin (Hgb), hematocrit (HCT) and
the platelet (PLT) count were within normal limits.
The plasma coagulation study was normal, and the
clinical chemistry study revealed elevated serum cre-
atinine concentration and BUN (1,58 mg/dL and
133 mg/dL respectively). All other values were with-
in normal limits.

During the patient stay at the outpatient clinic,
she presented severe edema of the neck and face ac-
companied by cyanosis of these areas and jugular ve-
nous distention (Figure 1). On physical examina-
tion, the patient was tachypneic and in moderate
respiratory distress, the hemodynamically status of
the patient had changed, her BP was now 70/40
mmHg, her pulse 130/min and SpO; was 90% with
3L/min of oxygen by nasal prongs. On physical ex-
amination she was afebrile, and had regular and
rhythmic cardiac activity with facial cyanosis, and
edema of head and neck with visible collateral circu-
lation. Arterial blood gas analysis showed decreased
oxygen saturation, high level of CO3, and acidosis.
A chest X-ray (posteroanterior view) was performed,
showing the central venous port catheter in place in
the right subclavian vein, while there was no evi-
dence of pulmonary venous obstruction, mass lesion
or hilar enlargement.

Figure 1 - SVCS (superior vena cava syndrome).
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She was assessed for SVC syndrome, followed by
an urgent computed tomography angiography
(CTA) scan, revealing thrombus at the distal tip of
the catheter, thrombotic plugging of the left subcla-
vian vein, and stenosis of the SVC, due to thrombo-

wnown

sis, with near total obstruction of venous return to
the chest from SVC (Figures 2, 3, 4, 5). No signs of
an acute pulmonary embolism or thoracic aortic
aneurysm are detected. Thereby, the patient was fi-
nally diagnosed to have SVC syndrome due to

Figure 2 - CT image of superior vena cava thrombo-
sis.

Figure 3 - Superior vena cava trombosis.

Figure 4 - Superior vena cava with complete trombo-
sis.
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thrombosis of the central port venous catheter.

The patient was treated conservatively, with in-
travenous anticoagulation with continuous heparin
infusion, intravenous fibrinolysis with tenecteplase
and dexamethasone. She was admitted to the high
dependency unit of our hospital, and close monitor-
ing of patient’s vital signs was performed. Complete
blood count, arterial blood gases, and clotting pro-
file were monitored. The patient showed clinical im-
provement, with regression of the edema and facial
cyanosis, while vital signs returned to normal within
several hours. The next day the patient was referred
to cardiothoracic surgical department, hemodynam-
ically stable, with complete regression of clinical
signs and symptoms of SVC syndrome, in order to
assess the need of surgery and catheter removal.

Discussion

Following its first description by William Hunter
in 1757 (3), SVCS has multiple varying etiologies.
Benign etiologies historically have accounted for up
to 22% of cases of superior vena cava (SVC) syn-
drome (4-6). A recent report suggests that benign
etiologies may now comprise up to 40% of cases (7,
8). In the past few decades, permanent indwelling
central venous catheters (CVC) attached to an im-
planted reservoir, or “port systems” have been wide-
ly used to facilitate the care of oncological patients.
It is believed that this high prevalence of CVC-in-
duced SVC syndrome, can be explained by the fact
that a plethora of today’s medical treatments neces-
sitate the use of such devices, often in patients with
underlying conditions that increase the susceptibili-
ty for clot formation.
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Figure 5 - Another CT image of superior vena ca-
va thrombosis.

Despite a low overall risk, it has been reported
that approximately 15% of patients have been ex-
perienced adverse events following catheter inser-
tion, including infection, hematoma, thrombosis,
and pneumothorax (9, 10). The most usual com-
plications after central port system implantation
are local infection at puncture site, infection in the
subcutaneous pocket around the port, fever,
catheter fracture or dislocation, cardiac arrhyth-
mias, extravasation, thrombosis, and pneumotho-
rax. In particular, thrombosis occurs in 2% to 21%
of patients (10-12).

The clinical manifestations of SVCS, depend on
the abruptness of onset, the location of the obstruc-
tion, the completeness of occlusion and the avail-
ability of collateral pathways. Clinical signs include
cyanosis, plethora, jugular venous distention, and
edema of the upper extremities, head and neck (13-
16). Edema may compromise the function of the
larynx or pharynx, causing dyspnea, stridor, cough,
hoarseness, and dysphagia. A more serious conse-
quence is cerebral edema, which may cause confu-
sion, altered state of consciousness, and, possibly,
coma. Cough, dyspnea, and orthopnea are common
symptoms and may mimic congestive heart failure
or pericardial disease. For a more detailed visualiza-
tion of the SVC and its surrounding structures, a
chest computed tomogram (CT) with intravenous
contrast medium in the venous phase is highly rec-
ommended. CT can be used to diagnose the under-
lying pathology, including tumor mass size and lo-
calization. Superior vena cava diameter and length
of SVC stenosis/occlusion can be determined, which
constitutes a solid basis for planning a subsequent
endovascular treatment.
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In 1986, Stanford et al. (17) classified patients
presenting SVC syndrome in four radiologic stages
according to venographic pattern. In particular, type
I representing mild SVC obstruction, with vessel ob-
struction of less than 90%, type II of high-grade
SVC stenosis (grade of stenosis 90-100%) with per-
meable azygos vein and flow toward the right atri-
um, type III with complete SVC obstruction and
prominent flow through collateral veins, but with-
out involvement of the mammary and epigastric
veins and type IV with complete SVC obstruction
and prominent flow through collateral veins and the
mammary and epigastric veins.

The classification of SVC syndrome by Stanford
et al. was commonly accepted for the next decades,
prior to a new grading system proposed by Yu et al.
[18]. In particular, Yu et al. proposed an algorithm
for the treatment of SVC syndrome from malignant
causes, based on the presence or absence of potential
life-threatening symptoms and performance status
of the patient.

It has to be highlighted that in any patient with
SVCS, the goal is to treat the underlying cause.
Management options for patients with SVCS in-
clude treatment of the original malignancy, en-
dovascular repair, anticoagulation and surgery (19-
21). To the best of our knowledge, the largest series
in the literature evaluating thrombolytic therapy for
the treatment of thrombosed SVC associated with
indwelling central venous catheters was conducted
by Gray et al. in 1991 (22). They reported an 88%
success rate if treatment was begun less than or equal
to 5 days after the symptoms started.

Endovascular treatment and the use of stents is
also considered to be an effective first line therapy to
provide prompt symptomatic relief in cases, where
SVCS is caused by a thrombus or stenosis of a
catheter. In a retrospective study, Rizvi et al. (23)
claimed that endovascular treatment represents a
valid primary intervention in patients with SVCS of
benign etiology.

To the best of our knowledge, the literature con-
tains only a very few reports of such severe compli-
cations of a port catheter with complete thrombosis
of the superior vena cava and development of a su-
perior vena cava syndrome like in our case (24-30).
Our case suggests that it is necessary a very high in-
dex of suspicion in order to identify SVCS and po-
tentially avoid unfavorable outcomes.

Conclusion

It has to be highlighted that proper handling of a
central venous port catheter is of crucial importance
so that complications such as thrombosis and infec-
tions can be potentially avoided. As it is seen in our
case, lack of knowledge about proper port care had
serious and life threatening consequences. Although
surgical treatment is a well-known strategy for the
treatment of SVC occlusions, fibrinolytic and anti-
coagulation therapy may be an alternative effective
strategy for port-associated thrombotic SVCS.
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