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CASE REPORT

Hyperacute Superior Vena Cava Syndrome associated with
Central Venous Catheter Insertion

Stefan Edginton?, Adam Fundytus?

ABSTRACT

Superior vena cava (SVC) syndrome is classically thought of as a complication of malignancy. However, SVC syndrome secondary to indwelling
central venous catheters (CVC) is another important entity. Amongst those with CVCs who develop SVC syndrome, the majority are attributed
to thrombosis. Aside from thrombosis, CVCs can lead to SVC syndrome secondary to mechanical obstruction of blood flow in an already

narrowed vessel.

We present the first case of hyperacute SVC syndrome that developed within 6 hours of insertion of a CVC into a patient’s right internal jugular
vein alongside a pre-existing right internal jugular tunnelled dialysis line. With removal of the line, the patient’s symptoms resolved completely
within hours. The patient also was found to have stenosis of superior vena cava, likely secondary to multiple instrumentations.

Physicians must be diligent to monitor for this complication in patients who have had previous instrumentations of major vessels when inserting

CVGs.
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CAse REPORT

53-year old female was admitted to the Intensive Care Unit of

Kingston General Hospital in Kingston, Ontario, Canada with
diabetic ketoacidosis (DKA). She had a past medical history of
type 1 diabetes with recurrent DKA and end stage renal disease
secondary to diabetic nephropathy on intermittent hemodialysis.
Prior to admission, she was being dialyzed through a left arm
arteriovenous fistula.

Shortly after admission her left arm fistula thrombosed, and
a right internal jugular (1J) tunneled double-lumen catheter was
inserted for dialysis along with a peripherally inserted central
catheter (PICC) via right basilic vein for intravenous access. The
patient had a previous failed right arm AV fistula so the left arm was
avoided in hopes of future recovery of the left AV fistula.

Two weeks later during the course of her admission, she
continued to have episodes of DKA, and inadvertently her PICCline
was dislodged, requiring removal. The patient had poor peripheral
intravenous (V) access, and multiple attempts to insert peripheral
IVs under ultrasound guidance were unsuccessful. Ultrasound
examination of the patient’s left internal jugular showed significant
narrowing. The patient declined an attempt femoral venous access
because she had previous lower extremity venous grafting for the
creating of her AV fistula and she was told to avoid cannulization
of any of those vessels. A 7 French, 16cm triple-lumen CVC was
placed into the right internal jugular vein with sonographic
guidance without difficulty. The puncture site for the CVCinsertion
was significantly distal to the tunneled dialysis catheter. Post-
procedurally, all three lumens were able to draw blood and flush
saline. A chest X-ray confirmed placement of the catheter adjacent
to the tunneled dialysis catheter (Figure 1) close to the cavoatrial
junction. The patient did not have any immediate complaints or
discomfort. Approximately six hours later, the on-call resident was
called by nursing staff to assess the patient for new neck discomfort
and jaw pain which had begun two hours prior.

At the time of assessment the patient’s heart rate was 95 beats
per minute and regular. Her blood pressure was 188/84, respiratory
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Fig. 1: Chest X-Ray post right internal jugular CVC insertion
demonstrating proximity to right internal jugular dialysis catheter

rate was 18 and oxygen saturation was 99% on room air. She was
afebrile. On examination, the patient had distended neck veins,
pronounced facial edema, and plethora (Figure 2A). She also had
bilateral upper-extremity edema primarily manifesting in her digits.
The rest of her cardiorespiratory examination was unremarkable.

©The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.
org/licenses/by/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

05-04-2019 16:35:42



10.indd 153

Hyperacute Superior Vena Cava Syndrome associated with Central Venous Catheter Insertion

Subclavian vein

Superior vena cava

Figs. 2A and B: (A) Six hours after insertion of CVC. Patient has
marked facial edema; (B) Six hours after CVC removed. Complete
resolution of facial edema

All three lumens of the CVC were withdrawing blood and flushing
without difficulty.

Point of care ultrasound of the right internal jugular vein
revealed no thrombus at the site of CVC entry or distal to it. The SVC
was not visualized directly. The CVC was removed promptly. There
was no visible clot on the catheter, and no clot was pulled along
with the catheter. Within an hour, the patient’s facial swelling and
plethora began to resolve, and her neck pain began to improve.
The next morning, the pain and swelling had resolved completely
(Figure 2B).

Aretrospective chart review revealed a fistulogram performed
months prior that showed significant stenosis at the left
subclavian vein and mild narrowing at the junction where the two
brachiocephalic veins merge to form the SVC (Figure 3). At that time,
angiography was attempted to alleviate the stenosis. However, the
patient did not tolerate this, and the procedure did not lead to a
significant change in the degree of stenosis.

The events surrounding the SVC syndrome and the previously
identified SVC stenosis were disclosed to the patient. In order to
prevent a similar event from occurring in the future, a note was
made in the chart that would be more visible should the need for
further CVCs arise.

Discussion

The SVC Syndromeis a clinical entity characterized by facial swelling
in 82% of patients.[1] In the past, >90% of SVC syndromes were
associated with malignancy.[2] However, contemporarily, roughly
40% of SVC syndromes are secondary to a benign etiology.[1] 71%
of cases of non-malignant SVC syndrome have been attributed to
intravascular devices, most commonly Port-a-Cath systems and
dialysis catheters. The vast majority of benign SVC case reports in
the literature report a thrombus associated with the indwelling line
as the inciting factor.[3-7] The reported prevalence of central vein
thrombosis with intravascular devices ranges from 5-42% while
reports indicate that 1-14% of patients with these devices go on to
develop SVC syndrome.[1] The majority of reported CVC-associated
SVC syndromes in the literature manifested clinically between post-
insertion day 1 to 8 and generally exhibited prolonged resolution
phase.[3-8]

Our case is unique in that our patient presented with SVC
syndrome within hours of insertion of a non-indwelling CVC
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Fig. 3: Fistulogram demonstrating narrowing of superior vena cava
and left brachiocephalic vein

and the symptoms resolved completely within hours of removal
of the CVC. The SVC syndrome was likely caused by mechanical
obstruction from the new CVC and the tunneled dialysis catheter
in the setting of a smaller vessel diameter. This narrowing of vessels
was likely secondary to repeated instrumentation and multiple
intravascular devices.

The rapid onset of symptoms suggests the etiology was not
a thrombus-mediated event. The patient had no predisposing
factors for thrombosis such as active cancer or coagulopathy
and she was receiving subcutaneous heparin prophylactically.
Additionally, all lumens of the CVC were flushing and withdrawing
well and there was no visible thrombus on the catheter after it had
been withdrawn. The rapid and complete resolution of symptoms
following removal of the line further supports this diagnosis.

There is one report in the literature describing a similar right
1J-mediated SVC syndrome, which developed in the setting of a
stenotic SVC. However, the case developed over an unspecified time
between hospital discharge and routine follow up.[9] Additionally,
full resolution of symptoms took approximately 3 weeks.[9] There
has also been one case report of a stenosis induced by the presence
of both a Pacemaker and CVC within the superior vena cava that
required angioplasty to relieve the SVC stenosis.[5]

While most cases of SVC syndrome related to CVCs are
thrombus-mediated, our case brings to light a separate patient
group that warrants clinical attention. In an era where both
invasive cardiac devices and tunneled lines are common, clinically
silent SVC stenosis at risk of flow compromise is likely to become
more prevalent. It is important for clinicians to be aware of these
risk factors as these patients are at a higher risk of developing
iatrogenic CVC-associated SVC syndrome. Teams within a hospital
dedicated to achieving difficult IV access may be helpful, as has been
shown in a small study.[10] In patients with a history of multiple
instrumentations of central veins, it is important to investigate for
previously documented stenoses prior to insertion of new catheters
and to monitor for these complications.

REFERENCES

1. Rice TW, Rodriguez RM, Light RW. The superior vena cava syndrome
- Clinical characteristics and evolving etiology. Medicine (Baltimore).
2006;85(1):37-42.

2. Chen JC, Bongard F, Klein SR. A CONTEMPORARY PERSPECTIVE ON
SUPERIOR VENA-CAVA SYNDROME. Am. J. Surg. 1990;160(2):207-211.

1153

05-04-2019 16:35:43



10.indd 154

Hyperacute Superior Vena Cava Syndrome associated with Central Venous Catheter Insertion

154

Cui J, Kawai T, Irani Z. Catheter-directed Thrombolysis in Acute
Superior Vena Cava Syndrome Caused by Central Venous Catheters.
Semin. Dial. 2015;28(5):548-551.

Dumantepe M, Tarhan A, Ozler A. Successful treatment of central
venous catheter induced superior vena cava syndrome with
ultrasound accelerated catheter-directed thrombolysis. Catheter.
Cardiovasc. Interv. 2013;81(7):E269-E273.

Hebbar P, Deshmukh A, Pant S, Paydak H. Two is company, three is a
crowd. J. Cardiovasc. Med. 2012;13(4):271-273.

Jouvenot M, Willoteaux S, Meslier N, Gagnadoux F. Worsening of
Obstructive Sleep Apnea Associated with Catheter-Related Superior
Vena Cava Syndrome. J. Clin. Sleep Med. 2015;11(6):681-682.

7.

Indian Journal of Critical Care Medicine, Volume 23 Issue 3 (March 2019)

Stockton PA, Ledson MJ, Walshaw MJ. Persistent superior vena caval
syndrome due to totally implantable venous access systems. J.R. Soc.
Med. 2001;94(11):584-585.

. Kuter DJ. Thrombotic complications of central venous catheters in

cancer patients. Oncologist. 2004;9(2):207-216.

Woodyard TC, Mellinger JD, Vann KG, Nisenbaum J. ACUTE SUPERIOR
VENA-CAVA SYNDROME AFTER CENTRAL VENOUS CATHETER
PLACEMENT. Cancer. 1993;71(8):2621-2623.

. SouV, McManus C, Mifflin N, Frost SA, Ale J, Alexandrou E. A clinical

pathway for the management of difficult venous access. BMC Nurs.
2017;16:7.

05-04-2019 16:35:43



