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Abstract
BACKGROUND 
Although superior vena cava (SVC) syndrome has also been reported as a late 
complication of pacemaker (PM) implantation, acute onset of SVC syndrome 
caused by disdialysis syndrome in patients with PM implantation is very rare. 
There are no specific therapies or guidelines.

CASE SUMMARY 
A 96-year-old woman receiving dialysis was implanted with a PM due to sick 
sinus syndrome. She was referred to our facility for chest discomfort experienced 
during dialysis. Upon examination, unilateral pleural effusion on the right side 
was cloudy with a foul odour. The patient was diagnosed with pyothorax and 
treated with antibiotics. After the effusion was reduced, it gradually reaggravated 
and remained cloudy. In this case, SVC syndrome, which is generally considered 
a late complication after PM implantation, rapidly developed following the 
bacteraemia, resulting in impaired venous return, chylothorax, and disdialysis 
syndrome. After catheter intervention for SVC stenosis, the patient’s symptoms 
promptly improved. The patient has been recurrence-free for a year.

CONCLUSION 
Acute SVC syndrome can cause dysdialysis in PM-implanted patients. Catheter 
intervention alone has improved this condition for a traceable period.
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Core Tip: While superior vena cava (SVC) syndrome has also been reported as a late complication after pacemaker (PM) 
implantation, our case is novel because, to the best of our knowledge, no instances of ‘acute’ SVC syndrome resulting in 
disdialysis in a patient on maintenance haemodialysis after PM implantation has been reported. We wish to emphasize the 
following key points: (1) Acute-onset SVC syndrome should be considered when acute disdialysis is encountered in patients 
with a PM on dialysis; and (2) the efficacy of treatment using percutaneous old balloon angioplasty alone, which has 
demonstrated long-term effectiveness.
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INTRODUCTION
Superior vena cava (SVC) syndrome is caused by stenosis or obstruction of the SVC due to various factors, resulting in 
upper body oedema, precordial superficial vein distention associated with collateral circulation, cough, dyspnoea, 
fainting, dizziness, and headache. Although lung cancer is the most common cause, it has also been reported as a 
complication of pacemaker (PM) implantation and central venous catheters[1]. Treatment options include anticoagu-
lation, catheter intervention, and surgical intervention; however, there are no specific therapies or guidelines. SVC 
syndrome has been reported as a late complication of PM implantation; however, we report a case of disdialysis 
syndrome caused by the acute onset of SVC syndrome with refractory chylothorax following bacteraemia and successful 
percutaneous balloon venoplasty, which led to dramatic remission.

CASE PRESENTATION
Chief complaints
The patient complained of malaise and dyspnoea.

History of present illness
A 96-year-old woman was referred to our hospital for malaise and dyspnoea during dialysis, which had not been present 
previously. During hospitalization, edema in the upper extremities and face worsened (Figure 1), and although we 
attempted to recommend dehydration, we were unable to perform dialysis adequately due to hypotension during 
dialysis.

History of past illness
The patient was implanted with a dual-chamber PM due to sick sinus syndrome eight years earlier. The right ventricular 
(RV) lead was dislodged the day after implantation. Fortunately, the patient lived without symptoms in the AAI mode. 
Three years ago, she was referred for dialysis treatment for end-stage renal failure of an unknown aetiology. A shunt was 
created in the right upper extremity by anastomosing the brachial artery and the median mesodermal vein.

Personal and family history
No family history was available.

Physical examination
The body temperature was elevated to 37.5 °C, and her SpO2 was 94% (oxygen consumption: 5 L/min). No murmurs or 
lung rales were noted during auscultation, and the breath sounds decreased on the right dorsal side. Visual inspection 
revealed no oedema of the extremities.

Laboratory examinations
An infection was suspected due to the slightly elevated white blood cell count (11400/μL) and C-reactive protein level 
(1.4 mg/dL). Thoracentesis further revealed a foul-smelling, cloudy pleural effusion. Extended-spectrum beta-lactamase-
producing Escherichia coli (ESBL E. coli) was detected in the pleural effusion and blood cultures. The patient was 
diagnosed with pyothorax and bacteraemia caused by ESBL E. coli; both were successfully treated by placement of a chest 
drainage tube and by administration of intravenous meropenem and clindamycin for 11 d. The pleural effusion decreased 
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Figure 1 Physical findings on admission. A: Facial oedema and cyanosis; B: Oedema in both upper limbs; C: No lower limb oedema.

gradually, and a negative blood culture of ESBL E. coli was confirmed.

Imaging examinations
Chest radiography and computed tomography (CT) revealed a massive right pleural effusion (Figure 2). Echocardio-
graphy revealed an ejection fraction of 66.3% without asynergy, a trans-tricuspid valve regurgitant pressure gradient of 
11.3 mmHg, no significant valvular disease, and no vegetation. Thus, acute heart failure and infectious endocarditis were 
ruled out.

MULTIDISCIPLINARY EXPERT CONSULTATION
The differential diagnoses included transudative pleural effusion, exudative pleural effusion, haemothorax, prothorax, 
and chylothorax. However, the effusion was milky white without any foul odour (Figure 3), and the bacterial culture was 
negative; thus, the patient was diagnosed with chylothorax. The causes of chylothorax may be traumatic or non-
traumatic; however, the patient had no history of trauma and had not traveled overseas. Furthermore, she had no history 
of tuberculosis, and cavitary lesions were absent on CT. Systemic findings were not suggestive of sarcoidosis or 
amyloidosis. Contrast-enhanced CT revealed no malignant disease, even near the thoracic duct, but revealed severe 
stenosis of the SVC, and a highly developed collateral circulation in the abdominal wall vein (Figure 4). Echocardio-
graphy revealed no evidence of heart failure.

FINAL DIAGNOSIS
Therefore, chylothorax was considered to have been caused by the SVC syndrome.

TREATMENT
SVC recanalization by removal of the dislodged RV lead was considered; however, it was deemed too high-risk because 
the patient was of advanced age, and the RV lead implanted eight years ago could have adhered strongly to the 
innominate vein. Furthermore, thrombolysis was considered potentially ineffective because the patient had received 
anticoagulation therapy thrice a week during dialysis. Thus, we decided to perform a catheter intervention. A guide 
sheath was placed in the right atrium (RA). SVC venography was performed from the RA, but the SVC was not 
contrasted. SVC venography was also performed from the right internal shunt, and an SVC occlusion was noted. 
Subsequently, the RA was contrasted from the inferior vena cava via the developed azygos and hemiazygos veins 
(Figure 5A). SVC venography from the left forearm vein revealed innominate vein occlusion and a contrasted highly 
collateral venous circulation in the abdominal wall; however, the SVC and RA were not contrasted (Figure 5B). The RA 
pressure (RAP) was low despite the tendency for fluid retention (a/v/m: 1/-4/-2 mmHg). A guidewire was passed 
through the SVC obstruction, and an angiographic catheter was inserted into the SVC. The SVC pressure differed from 
the RAP and was extremely high (a/v/m: 30/26/28 mmHg). The localised upper body oedema, lower brain natriuretic 
peptide (BNP) level despite fluid retention, and chylothorax could be explained by an impaired venous return caused by 
the SVC occlusion. After confirming the vessel diameter with intravascular ultrasound, a balloon venoplasty was 
carefully performed (Figure 6A). During the procedure, the heart rhythm transitioned from sinus bradycardia to an atrial 
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Figure 2 Imaging examinations on admission. A: Chest radiograph; B: Chest computed tomography image. Both images show a massive right pleural 
effusion.

Figure 3 Chest tube drainage persistently shows a milky white pleural effusion.

paced rhythm, potentially indicating a sinus node injury arising from the balloon venoplasty. However, a sinus rhythm 
was recovered a few minutes later. The SVC pressure (a/v/m: 17/15/16 mmHg) and RAP (a/v/m: 12/2/8 mmHg) 
dramatically decreased and increased, respectively, and each value was approximated. Though both pressures were still 
elevated, we considered the venous return to have improved successfully. When venography was performed from the 
SVC, the blood flowed into the RA directly (Figure 6B). SVC venography from the left forearm vein revealed that the 
blood flowing from the left subclavian vein returned to the SVC via the left internal jugular vein retrogradely into the 
intracranial vein and then through the right internal jugular vein in an antegrade manner (Figure 6C).

OUTCOME AND FOLLOW-UP
After catheter intervention, chylothorax, cyanosis, and upper body oedema improved immediately (Figure 7). Dialysis 
was performed stably without catecholamine administration; however, the BNP level markedly increased from 139 pg/
mL to 1506 pg/mL due to the increased venous return, resulting in left-sided heart failure. Thus, the dry weight was 
lowered from 38.0 kg to 33.8 kg. The BNP level decreased to 356.6 pg/mL, and heart failure symptoms improved. She 
was discharged from our hospital on the 32nd day after undergoing rehabilitation.
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Figure 4 Contrast-enhanced computed tomography of the superior vena cava. A: Coronal section of the upper body; B-D: Transverse sections of the 
upper body; the dashed red line represents the superior vena cava (the most stenotic site; D); E: 3D volume-rendered image of the collateral circulation (inside the 
yellow-dashed rectangle).

Figure 5 Digital subtraction venography before venoplasty. A: Digital subtraction venography (DSV) for the superior vena cava (SVC); B: DSV from the 
left forearm. Red arrow indicates the SVC occlusion site; One asterisk represents the azygos vein; Two asterisks represent the right ventricle; Yellow arrow indicates 
an occluded innominate vein; Red dashed line represents a non-contrasted left internal jugular vein.

DISCUSSION
SVC syndrome is most commonly caused by malignancy[2]. Alternatively, it may caused by benign aetiologies, such as 
PM leads, central venous ports, and vascular access catheters[3-8]. Some reports of chylothorax caused by the occlusion of 
the thrombotic subclavian vein, jugular vein, or innominate vein have also been reported[9,10]. SVC syndrome is 
considered a ‘late’ complication of PM implantation; however, in the present case, it was considered to have had an 
‘acute’ onset because the symptoms occurred suddenly after the resolution of bacteraemia, although a highly developed 
collateral circulation was noted. Therefore, SVC obstruction might be caused by thrombosis or by biofilm formation in the 
PM lead during ESBL E. coli bacteraemia[11].

An acute disdialysis syndrome caused by SVC syndrome, as in the present case, is a very rare presentation. Acute SVC 
occlusion results in localised oedema in the upper body despite collateral circulation. Due to PM-associated innominate 
vein obstruction, venous return from the left upper body flows into the SVC through the collateral circulation in the 
abdominal wall and the jugular venous reflux (JVR). However, in the present case, due to the acute occlusion of the SVC, 
the development of the collateral circulation may not have occurred promptly; accordingly, the venous pressure in the 
right upper half of the body may have increased rapidly, making left JVR impossible. Consequently, the pressure around 
the left subclavian vein could have improved, impairing the lymphatic return and causing a rapid increase in the chylous 
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Figure 6 Digital subtraction venography before and after venoplasty. A: Balloon venoplasty for the superior vena cava (SVC); B: Digital subtraction 
venography (DSV) from the SVC after venoplasty; C: DSV from the left forearm after venoplasty. The red dashed arrow indicates the dislodged right ventricular lead. 
The red arrow shows the bent right atrium (RA) lead caused by balloon expansion; the blood moved directly into the RA; The blue arrow shows the direction of the 
blood flow. Some blood flowed into the collateral circulation in the abdominal wall; The yellow arrow shows the jugular venous reflux.

Figure 7 Physical findings after treatment. A: Facial oedema and cyanosis improved after venoplasty; B: Oedema in both the upper limbs disappeared after 
venoplasty; C: Chylothorax improved, and the pleural effusion turned a transparent yellow.

pleural effusion[10]. If the SVC occlusion had a chronic course, a considerable increase in the SVC pressure would not 
have occurred; acute obstruction of the SVC may have contributed to chylous pleural effusion. Acute SVC occlusion 
resulted in a significant decrease in the cardiac preload. Moreover, dialysis caused a further reduction in the preload, 
resulting in an excessive blood pressure drop. The PM leads had no vegetation on echocardiography, and we did not 
remove and observe the leads directly; therefore, the exact cause of the sudden onset of the SVC syndrome remains 
unknown. Treatments for symptomatic catheter-related SVC syndrome include anticoagulation therapy, percutaneous 
angioplasty, intravenous stent placement, and surgical removal of the PM lead[12,13]. Some reports have described 
venous stent placement performed for up to 4 years without recurrence[14]. However, balloon venoplasty and stent 
placement may damage the PM leads; thus, removing the PM before treatment and reimplanting it thereafter is desirable. 
The risk of complications following lead removal in older adults has been reported to be relatively low[15]; however, it is 
essential to consider cases individually. In the present case, the RV lead was dislodged previously, and the atrial lead was 
bent strongly during venoplasty (Figure 6). The RA lead may have been dislodged and disconnected. In the worst 
possible case, this could lead to a cardiac arrest because of the simultaneous sinus node injury and RA pacing failure. 
Therefore, a PM should be placed temporarily before venoplasty.

Prompt revascularization due to the disdialysis syndrome was needed because of a worsening respiratory condition, 
and we decided to perform SVC revascularization without removing the lead. This treatment was safe and highly 
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effective, considering the patient's age. Compared with the previously reported more invasive approach of PM removal, 
subsequent stenting, and PM reimplantation, treatment with percutaneous old balloon angioplasty (POBA) alone was less 
invasive and more successful in achieving a favorable prognosis during the follow-up period. In cases wherein Gram-
negative bacteria are detected, PM removal is unnecessary if the antibiotic therapy is successful; however, when 
bacteraemia recurs, complete device and lead removal are recommended[16].

This report details a single case; nonetheless, our observations indicate that POBA alone may be less invasive and 
reduce medical costs. Acute SVC occlusion after PM implantation has been rarely reported, and its long-term outcomes 
are currently unknown. SVC syndrome may recur relatively shortly after treatment, and stent placement should be 
considered in such cases. Thus, it is necessary to conduct follow-up assessments for potential relapses in these cases. A 
year has passed since our patient was discharged from the hospital. The limitation of this report is that it is based on a 
single case, and one year is a short timeframe to definitively determine outcomes. Additional cases and long-term follow-
up data are necessary to gain a more comprehensive understanding of the outcomes associated with the use of POBA as 
the sole treatment for PM-associated SVC syndrome.

CONCLUSION
We have reported a case of disdialysis syndrome secondary to an acute-onset SVC syndrome with chylothorax caused by 
a suspected PM lead infection. Venoplasty for SVC occlusion significantly improved the patient’s condition without 
postoperative complications. Future follow-up examinations are essential for the management of relapses. SVC syndrome 
should be included in the differential diagnoses of patients with disdialysis syndrome undergoing PM implantation or 
central venous catheterisation following bacteraemia.
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