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Nullis said that another above-normal season is expected this year, 

given that El Nino, which tends to suppress hurricane activity, is absent. 

The US National Oceanic and Atmospheric Administration is predicting 

13-20 named storms this year, of which between six and 10 could become 

hurricanes; as many as five of those could become major hurricanes. The 

2020 Atlantic storms led to at least 400 fatalities and cost $41 billion in 

damages. 

 

7. Tip of the Iceberg: 

UK climate tsar urges companies to join 'Race to Zero' campaign [Simon 

Jessop, 3 June 2021] and commit to science-based emissions-reduction 

targets, ahead of global climate talks in November. To make bold 

commitments, governments need to know that they will be welcomed and 

not resisted by business, so we're urging all companies and all investors to 

join the race to zero campaign ahead of COP26". COP26 will be held in 

the Scottish city of Glasgow from Nov. 1 to 12. The Race to Zero campaign 

brings together a coalition of net zero initiatives from across the world 

under one umbrella, aiming to accelerate action heading into COP26. 

Representing 708 cities, 24 regions, 2,360 businesses, 163 investors and 

624 higher education institutions, its members cover 25% of the world's 

CO2 emissions, the campaign website showed. Net zero pledges now cover 

more than 70% of the world's economy. By joining the initiative "a gold 

standard", businesses would commit to reach net zero emissions across 

their operations by 2050 at the latest, using science-based targets. These 

are robust and rigorous targets based on the science that show net zero 

are not some vague aspiration for a distant point in the future but a 

concrete plan for the here and now. We're at a critical point in the fight 

against climate change. A climate action that is not in line with the Paris 

agreement is simply not enough. With more countries joining the net zero 

campaign, businesses would ultimately have to shift to greener practices 

or "fade away. Joining race to zero ahead of COP26 can keep you ahead 

of the curve and being part of this campaign can save you money by 

encouraging you to work more efficiently. 

In September 2020, four children and two young adults from Portugal 

filed the first-ever case for climate change in the European Court of 

Human Rights (ECHR). They moved the court seeking action against 33 

European countries, which ‘had not done enough to prevent the impacts 

of climate change from violating their citizens’ human rights. The case 

was filed three years after the Portugal wildfires (following which the 

country experienced record-breaking hot summers) and has already been 

granted a priority status by ECHR. This case is unique for several 

reasons. For starters, it is one of the few cases to be fast-tracked by the 

ECHR, and if the court rules in favour of the Portugal youths, 33 

European countries will be legally bound to make deep emission cuts. 

Secondly, it is one of the few cases that address the cross-border impact of 

emissions of different countries and can therefore pave the way for 

international climate laws in future. 

An International non-profit organization, “Save the Children”, 

volunteered to be a third-party intervenor in the case earlier this year. 

In recent years, we have seen several climate change cases in court, and 

many of them have been filed by youths. On April 29, 2021, Germany’s 

apex court ruled in favour of young activists in a landmark climate case. 

The ruling stated that certain aspects of the climate protection legislation 

of the country are unconstitutional because it unfairly places too much 

burden on the younger generation for the reduction of greenhouse gas 

emissions. A report stated, “Between 1986 and 2020, 1,727 litigation cases 
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Abstract: 
Superior vena cava syndrome is an entity mainly associated with malignancy, although 

it is increasingly associated with central catheters and cardiac electronic devices. The 

incidence in hemodialysis units is not known. Although it is a relatively rare entity, 

during 2021 a high number of cases were registered that had not been observed in other 

years. Without being able to establish a direct cause, this study collects data for a year 

in our hemodialysis unit. An incidence of 7.8% was documented. affected patients had 

a 60% mortality from all causes, although direct causality with superior vena cava 

syndrome was not established in any case. 

 

Introduction 
 

Superior vena cava syndrome is a clinical entity that determines significant morbidity 

and mortality in the patient who suffers from it. It is estimated that in the United States 

alone it affects 15,000 patients annually [1]. Although the most common cause is of 

malignant origin in approximately 70% of cases [2], the incidence of this pathology is 

increasingly associated with the presence of catheters and other cardiac devices [3]. 

Although the most frequent symptoms are facial edema, non-pulsatile venous 

congestion, dyspnea and cough [2]; atypical presentations such as Bud-Chiari syndrome 

[4], upper gastrointestinal bleeding secondary to esophageal varices [5] [6] [7], 

chylothorax-chylopericardium [8], intracranial hypertension [9], or pulmonary 

embolism have been reported [10]. On the other hand, the presence of thrombosis 

associated with venous catheters and pacemakers can be a silent complication with a 

high prevalence and is potentially dangerous [2] [11]. 

 

Although the association of transvenous intracavitary electronic devices such as 

pacemakers with superior vena cava syndrome is a frequent complication of these, 

between 31-64% of patients with these devices develop some degree of obstruction [12] 

, in hemodialysis few studies have been described in this regard and the real incidence 

is unknown. The present work aims to collect the epidemiological data of patients in our 

hemodialysis unit who are carriers of a tunneled catheter as vascular access and have 

developed superior vena cava syndrome during the year 2021. 

 

Material and Methods 
 

An analytical cross-sectional study was carried out, using the database of the State Civil 

Pensions hemodialysis unit in the city of Chihuahua. All patients admitted to the chronic 

hemodialysis program during the year 2021 and who have a tunneled catheter were 

included. While the exclusion criteria were patients with arteriovenous fistula, 

temporary catheters or who have been assigned to the temporary hemodialysis program. 

 

vulnerable groups as a result of the frustration of the heads of families in the face of 

unemployment, famine and unhealthiness (Juarez et al., 2017). In this way, the areas at 

greatest risk are the most densely populated such as Mexico City, mainly in the 

Iztapalapa mayor's office. 
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Patients who in the two months prior to the definitive or suspected 

diagnosis of superior vena cava syndrome had manifested 

bacteremia or had been diagnosed with a catheter-related infection 

were also excluded. Those patients who were known carriers of 

thrombophilia of some kind and previously received 

anticoagulants were also excluded. Obtaining a sample of 64 

cases. 

 

Suspected superior vena cava syndrome was defined as patients 

presenting facial and/or neck edema, plethora and/or cyanosis. 

And definitive to patients who had the necessary radiological 

studies to corroborate total or partial obstruction of the superior 

vena cava in the electronic file. Discarding patients who, due to 

lack of radiological studies, could not be classified as definitive. 

With the confirmed cases, demographic data were collected, as 

well as hemoglobin levels (Gr/dL), KT/V, vitamin D levels 

(ng/mL), parathormone (pg/mL), C-reactive protein (mg/L) at the 

time of diagnosis. Likewise, the information from the radiological 

studies was collected in order to determine the degree of 

obstruction of the superior vena cava, if there is dilation of the 

azygos system and inversion of the flow to it. 

 

Results 
 

A total of 65 patients with tunneled catheters assigned to the 

chronic hemodialysis program were found with an average age of 

65.6 years with a standard deviation of 7.37, with a predominance 

of males in 60% of cases with a mortality of 60 & . Of which, 

during the year 2021, seven met the definition of suspects, of 

which one of the cases was ruled out for presenting thrombophilia 

related to protein S deficiency and who previously took 

anticoagulants. When evaluating the electronic file, another 

patient was discarded for not having the radiological studies as 

they were still pending. Therefore, in the end, only 5 cases were 

considered in 64 patients with tunneled catheters (7.8%), as 

shown in Table 1. 

 

Table 1: Incidence of superior vena cava syndrome in patients 

with tunneled catheters. 

Síndrome de vena 
cava superior 

Incidencia 

IC 95% 

Inferior Superior 

Sí 7.8 1.2 14.4 

Table 1: Incidence of superior vena cava syndrome in patients 

with tunneled catheters, showing an incidence of 7.8% with a 95% 

confidence interval. 

 

With respect to the epidemiological profile, 5 defined cases with 

superior vena cava syndrome were found, which shared the 

characteristics that all the cases were diabetics and with arterial 

hypertension, and the cause of their renal failure was diabetic 

nephropathy. With age ranges from 54 to 74 years and an average 

of 65.6 years. Regarding gender, 3 patients were male and 2 

female patients. All had at least 6 months with the catheter 

installed. whose epidemiological characteristics of the cases are 

described in Table 2. 

 

None of the patients had evidence of uremic syndrome or 

subdialysis. Hemoglobin figures above 13 gr/dl were not 

observed, although two of these cases showed an increase in it 

since they were at levels below 11 gr/dl at the time of diagnosis; 

however, an average level is presented. of 10.93 gr/dL. All 

showed vitamin D deficiency with an incidence of 17.52% with a 

standard deviation of 7.06%. Four of the patients exhibited levels 

of uncontrolled secondary hyperparathyroidism with mean levels 

of 474.60. The levels of C-reactive protein according to the 

parameters of the laboratory that processed the samples, showed 

elevation in two cases (cut-off point 10 mg/l). as well as a time of 

25.5 months in relation to the placement of the catheter. the 

clinical profile of the patients broken down is shown in Table 3. 

 

Three patients required angioplasty as part of their treatment, 

while 2 of them underwent catheter removal and are on 

anticoagulant treatment with good evolution. With a mortality of 

60% of cases as seen in table 4. 

 

As for the tomographic findings, an obstruction of 90% or greater 

was identified in all cases, as well as significant dilatation of the 

azygos system in 3 of the cases and in one mild case. The 

radiological descriptions were not uniform, so only obstruction 

was reported in most cases, and dilation of the azygos system was 

observed. Only in one case was a flow of the contrast medium into 

the azygos system reported. 

 

Table 2: Epidemiological profile of cases with superior vena cava 

syndrome. 

 
Caso 1 2 3 4 5 

Sexo F M M M F 

Edad 54 74 69 65 66 

Diabetes Si Si Si Si Si 

Hipertens

ión 
Si Si Si Si Si 

Kt/v 1.36 1.28 1.44 1.29 1.6 

Hemoglo
bina 

10.27 10.2 11.5 11.1 11.6 

Niveles 
de vit. D 

13 21 26 19.6 8 

Niveles 

de PTH 
415 144 577 777 460 

PCR 10 10 17 4.6 14 

% de 

obstrucci

ón 

¿? 90 ¿? 
Mayor al 
90 

¿? 

Dilatació
n del 

sistema 

ácigos 

Si No Leve Si Si 

Tiempo 

en meses 

desde la 
colocació

n del 

catéter y 
el 

desarrollo 

del 
síndrome 

12 6 42 12 54 

Tratamie

nto 

Angiopla

stia 

Anticoagula

ción 

Anticoagula

ción 

Angiopla

stia 

Angiopla

stia 

Estatus 
actual 

Finado Vivo Vivo Finado Finado 

Table 2: Epidemiological profile of the cases with superior vena 

cava syndrome: they found 5 defined cases with superior vena 

cava syndrome, which shared as characteristics that the total of 

the case are diabetics and with arterial hypertension, with an 

average of 65.6 years 
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Table 3: Clinical and biochemical profile of superior vena cava 

syndrome in patients with tunneled catheters. 

Característica Promedio 
Desviación 

estándar 

Edad 65.6 7.37 

Hipertensión   

Diabetes    

Kt/v 1.39 0.13 

Hemoglobina 10.93 0.67 

Niveles de vit. D 17.52 7.06 

Niveles de PTH 474.60 231.84 

PCR 11.12 4.69 

Tiempo en meses desde la colocación del 

catéter y el desarrollo del síndrome 
25.20 21.38 

Table 3: Clinical and biochemical profile of superior vena cava 

syndrome in patients with tunneled catheters: where it is observed 

that the average catheter placement and development of the 

syndrome is 25.20 months. 

 

Table 4: Treatment profile and current status of superior vena 

cava syndrome in patients with tunneled catheters. 
Característica Prevalencia 

Sexo 

Masculino 60.0% 

Femenino 40.0% 

Dilatación del sistema ácigos 

Sí 60.0% 

Leve 20.0% 

No 20.0% 

Tratamiento 

Angioplastia 60.0% 

Anticoagulación 

y retiro de 
cateter  

40.0% 

Estatus actual 

Finado 60.0% 

Vivo 40.0% 

 

Table 4.- Treatment profile and current status of superior vena 

cava syndrome in patients with tunneled catheters: a mortality rate 

of 60% can be observed, which is directly proportional to 

angioplasty. 

 

Discussion 
 

The superior vena cava provides venous drainage from the head, 

arms, and upper chest to the heart and contributes about 30% of 

cardiac venous return. The obstruction of this can be due to an 

extrinsic origin such as a tumor at the level of the anterior or 

middle mediastinum, an inflammatory process or an aneurysm of 

the aorta, although it can also occur due to an intrinsic occlusion 

by a thrombus. When the obstruction occurs, the venous return 

must be diverted through collateral routes towards the inferior 

vena cava or through the azygos system. This supposes an 

increase of the venous pressure. For example, a cervical venous 

pressure of 2 to 4 mm Hg is calculated, and can be increased to 20 

or 40 mm Hg. This increased pressure leads to facial edema but 

can even be severe enough to cause cerebral edema [13]. 

 

It is this increase in venous pressure that can cause the clinical 

manifestations, which have been classified as neurological, facial, 

laryngeal-pharyngeal, and thoracic-upper extremities to facilitate 

their description [14] . 

 

Based on the venographic findings, the classification of 

obstruction in 4 degrees by Stanford and Doty was proposed in a 

series of cases of patients with superior vena cava syndrome of 

malignant origin and that was related to survival [15]. 

 

Grade I: partial obstruction (more than 90%) of the SVC, azygos 

patent to the right atrium. Survival 9.3 months. 

 

Grade II: almost complete obstruction (between 90 and 100%) of 

the SVC, with patency of the azygos system to the right atrium. 

Survival 6.6 months. 

 

Grade III: almost complete obstruction (between 90 and 100%) of 

the SVC, with reversed azygous flow. Survival 2.2 months 

Type IV: complete obstruction of the SVC and the azygos system. 

Average survival 12 months. 

 

Yu proposed a severity scale according to symptoms in patients 

with CVS also of malignant origin [16]. 

 

With this same scale, he proposes a treatment algorithm. This 

algorithm, however, is not applicable to hemodialysis patients 

since it considers only malignant causes. 

 

In exclusive hemodialysis patients, the reported presentation has 

been variable, from 2% [11] to 6.15% [17]. However, it is very 

likely that it is an underdiagnosed entity. 

 

Siegel and Kuker published a series of cases in which they found 

that only 38% of patients with superior vena cava obstruction 

reported symptoms compatible with superior vena cava 

syndrome, of these, only 7% had clinical signs suggestive of the 

syndrome. ; however, in our case we were able to observe a higher 

incidence since 90% of the cases dilation of the azygos system 

was observed; however, the radiological descriptions were not 

uniform, so only obstruction was reported in most cases, and 

observed the dilation of the azygos system, so it is necessary to 

increase the number of observations in future studies. 

 

 On the other hand, 62% of the cases did not report symptoms or 

suggestive clinical findings. Furthermore, when compared with 

patients with superior vena cava syndrome of neoplastic origin, 

complete occlusion was found in 85% of hemodialysis patients 

compared with 33% of patients of malignant origin; concluding 

that the behavior is more asymptomatic, although mortality was 

similar in both groups (31% vs 29% of patients on hemodialysis 

vs of malignant origin, respectively) [18]. 

 

In hemodialysis patients, the pathophysiology is related to 

endothelial damage caused by the catheter, development of 

microthrombi, and smooth muscle proliferation [19] [20], which 

can lead to stenosis of the vena cava. However, superior vena cava 

syndrome may present before stenosis due to thrombotic 

occlusion. The latter can be effectively treated by removing the 

catheter and administering anticoagulation; effectiveness has also 

been demonstrated with intravenous thrombolytic treatment. 

Although the effectiveness of this treatment decreases with the 

days after the formation of the thrombus, with the best results 

before 5 days [21] [22]. We were able to define that in the 40% 

where the catheter removal and the administration of 

anticoagulation were performed, survival was more than 90%, 

being the most viable alternative in our population, however the 

number of cases is too small to carry out a study. analysis that 

seeks to determine risk factors. However, it was notorious that 

patients with high degrees of obstruction and with consequent 
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dilation of the azygos system died. 

 

Conclusion 
 

Given the low frequency of this complication in hemodialysis 

units, a multicenter study is required to help determine risk factors 

and poor prognosis. In this study, it can be seen that most of the 

cases with dilation of the azygos system present unfavorable 

outcomes, although a direct relationship cannot be established 

with the data obtained given the low number of patients. It is also 

necessary to evaluate the impact that the presence of the syndrome 

may condition in the future, such as in mortality from any cause 

or in secondary morbidities. 

 

It should be noted that the present work was motivated by an 

apparent increase in cases with superior vena cava syndrome, 

since in the data obtained from 2017-2020, and for which  

it was decided not to include in the present work, the case report 

was as low as 1 or none per year. So the question still remains: Is 

this entity usually underdiagnosed? 
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