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S i V C S dS i V C S dSuperior Vena Cava SyndromeSuperior Vena Cava Syndrome
Definition Definition 

Ob i f bl d fl i h iOb i f bl d fl i h iObstruction of  blood flow in the superior Obstruction of  blood flow in the superior 

vena cava results in signs and symptoms ofvena cava results in signs and symptoms ofvena cava results in signs and symptoms of  vena cava results in signs and symptoms of  

SVC syndromeSVC syndromeSVC syndromeSVC syndrome
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Superior Vena Cava SyndromeSuperior Vena Cava Syndromep yp y
EtiologyEtiology

• Caused by either invasion or external compression of the SVC
by contiguous pathologic process
Ri h l h l l h d h di i l• Right lung pathology, lymph nodes, other mediastinal structures,
or thrombosis

• Before antibiotics the most common causes were from• Before antibiotics the most common causes were from
complications of untreated infection
– Syphilitic thoracic aneurysms– Syphilitic thoracic aneurysms
– fibrosing mediastinitis

• Malignancy is presently the most common cause
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Etiology: MalignancyEtiology:  Malignancy

• Lung cancer is the most common

• Lymphoma is second most common

• together represent 94% of casestogether represent 94% of  cases
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Other cancersOther cancers
• ThymomaThymoma

• Primary mediastinal germ cell neoplasm

• Solid tumors with mediastinal nodal metastases
– breast cancer most common type
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NSCLC
• 2-4% of  bronchogenic cancer patients develop SVC 

syndromesyndrome

• e trinsic compression or direct invasion• extrinsic compression or direct invasion
– primary tumor or by enlarging mediastinal nodes

Small Cell Lung Cancer
• Greatest risk; 20% will develop SVC obstruction

• more common because SCLC tends to occur centrally in 
contrast to other types
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Other causes

• Thrombosis

• Indwelling central venous cathetersIndwelling central venous catheters

S b l d h h f• Subcutaneous tunneled catheters have fewer 
thrombotic and infectious complications
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Superior Vena Cava SyndromeSuperior Vena Cava Syndromep yp y
Symptoms and signsSymptoms and signs

• As the obstruction develops venous collaterals are formed

• Symptom onset depends on speed of SVC obstruction onset
Malignant disease can arise in weeks to months- Malignant disease can arise in weeks to months
– Not enough time to develop collaterals

Fibrosing medi stinitis n t ke e rs to h e s mptoms- Fibrosing mediastinitis can take years to have symptoms

C t l i hi h i ll t l• Central venous pressures remain high even in collaterals
– High pressures cause the characteristic clinical picture
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Superior Vena Cava SyndromeSuperior Vena Cava Syndromep yp y
Symptoms and signsSymptoms and signs

•• Facial swelling or head fullness Facial swelling or head fullness 
-- exacerbated by bending forward or lying downexacerbated by bending forward or lying down

•• Shorteness of  breathShorteness of  breath

•• CoughCoughCoughCough

•• Arm edemaArm edema

•• CyanosisCyanosis

V di i ( kV di i ( k h ll)h ll)•• Venous distension  (neckVenous distension  (neck--chest wall)chest wall)

•• Pemberton’s SignPemberton’s Sign
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Superior Vena Cava SyndromeSuperior Vena Cava Syndrome
Diagnosis Diagnosis 

• Timely identification of the cause is essentialy
• Radiographic studies are useful
• Up to 60% of patients with SVC syndrome

related to neoplasm do not have a knownp
diagnosis of cancer
– Need a tissue biopsy for histologic studies– Need a tissue biopsy for histologic studies
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Radiographic StudiesRadiographic Studies

• Most patients have an abnormal chest x-ray at 
presentationp

M fi di• Most common findings are
– Mediastinal wideningg
– Pleural effusion
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CT Ch tCT Chest

P f d h i• Preferred choice

IV• IV contrast 
– defines the level of  obstruction
– Maps out collateral pathways
– Can identify underlying cause of  obstruction
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Histologic DiagnosisHistologic Diagnosis

• Essential
• Guides treatment
• Aids in defining prognosis
• Sputum cytology pleural fluid cytology biopsy of• Sputum cytology, pleural fluid cytology, biopsy of

enlarged peripheral nodes
B bi f NHL• Bone marrow biopsy for NHL

• Bronchoscopy, mediastinoscopy, or thoracotomy are
more invasive but sometimes necessary
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Superior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava Syndrome
Treatment of  Oncologic Causes Treatment of  Oncologic Causes gg

Aimed at underlying causeAimed at underlying causeAimed at underlying causeAimed at underlying cause
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Superior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava Syndrome
Treatment of  Oncologic Causes Treatment of  Oncologic Causes 

Historically SVC syndrome was considered a potentially Historically SVC syndrome was considered a potentially 

gg

y y p yy y p y
lifelife--threatening emergencythreatening emergency

Standard of  care was immediate radiotherapyStandard of  care was immediate radiotherapy

The emergent approach is not appropriate for most The emergent approach is not appropriate for most 
patientspatients
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Emergent to UrgentEmergent to Urgent

• Symptomatic obstruction is usually a prolonged process

• Most patients are not in immediate danger at presentation

• Most have time for a full diagnostic work up

• Current strategies aim at accurate diagnosis of  underlying g g y g
etiology before therapy
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Exception to new ruleException to new rule

• Stridor
– Central airway obstruction or laryngeal edemay y g

• True medical emergency
• Immediate action needed

– Possible intubation 
– Immediate therapy to target obstruction needed
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Superior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava Syndrome

Prognosis…g
…..Linked to tumor histology and stage at gy g
presentation
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Superior Vena Cava SyndromeSuperior Vena Cava Syndrome
Therapy Therapy 

• Elevation of the head of the bed• Elevation of the head of the bed

• Anti-edema drugs administered per os or e.v.g p
-high doses of steroids (prednisone or dexamethasone) with or
without osmotic drugs (mannitol) and diuretics (furosemide), even
though an unanimous agreement does not exist on how to use these
drugs, the ideal dosage and the best way of giving them.

• Stent placement through femoral venous puncture causes an
immediate improvement of clinical symptoms and a quickp y p q
restoration of respiratory function although nowadays it is not
extremely widespread in clinical practice, above all in the cases of

l
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Superior Vena Cava SyndromeSuperior Vena Cava Syndromep yp y
Intraluminal Stents

• Endovascular placement under fluoroscopyp py
• Patients who have recurrent disease in previously irradiated fields
• Tumors refractory chemotherapyy py
• Patient too ill to tolerate radiation or chemotherapy
• Some data suggests benefit from immediate stent placement inSome data suggests benefit from immediate stent placement in

NSCLC at presentation
• Tends to provide more rapid relief of symptomsp p y p
• Issue of anticoagulation after is not resolved
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Superior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava SyndromeSuperior Vena Cava Syndrome

Treatment Sensitive TumorsTreatment Sensitive Tumors

ll d l d ll ll l• NHLs, germ cells, and limited-stage small cell lung
cancers usually respond to chemotherapy and or

di iradiation
• Can achieve long term remission with tumor specific

directed therapy
• Symptomatic improvement usually takes 1-2 weeksy p p y

after start of therapy
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Effectiveness of chemotherapy 
and radiotherapy

- In SCLC, the objective response rate to chemotherapy was 68.4%,
similar to response rates seen in SCLC in general.

- In NSCLC in general, objective response rates with chemotherapy
are much lower than in SCLC (20-40% compared with 50-80%).( p )
It is of interest that rates of relief of SVCO were very similar for
chemotherapy and for radiotherapy in both cell types; 76.9% and
77.6% respectively in SCLC and 59.0% and 63.0% in NSCLC.

This indicates that between these modalities it would be reasonable- This indicates that between these modalities, it would be reasonable
to determine treatment on the basis of stage and PS as for patients
without SVCO.
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Radiotherapy in SVCO py

• To begin when the patient’s condition is stable 

• Radiotherapy doses ranging from 30 Gy in 3 Gy fractions to 50 py g g y y
Gy in 2.5 Gy fractions, depending on the condition of  the patients 
and tumour histology 

• 3D conformal techniques with opposed AP-PA fields
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Palliative thoracic radiotherapyPalliative thoracic radiotherapy 

- Effective for improvement of symptoms resulting fromp y p g
intrathoracic disease, such as hemoptysis, cough, chest pain,
dyspnea and airway obstruction, regardless of extrathoracic
disease extensiondisease extension

- Improvement of global QoL in approximately one third of- Improvement of global QoL in approximately one third of
patients

- Although the use of palliative chemotherapy is increasing, RT
alone can provide more timely palliation without the morbidity

f h th d b th i l t t tof chemotherapy, and may be the primary or only treatment
option for poor-PS patients, or patients who have declined or
progressed despite systemic therapy
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Palliative TreatmentPalliative Treatment

R di lRadical

Short Term

Prophylactic
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“R di l” P lli ti“Radical” Palliation

More protracted, higher overall 
dose/fraction schedules for more durable 

symptom reliefy p
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Short Term PalliationShort Term Palliation

Short, usually high dose/fraction 
schedules to produce rapid and effective p p

relief  of  symptoms with minimal 
morbiditymorbidity 
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First report of quantitative pooling of RCTs comparing different dose
fractionation schedules of palliative thoracic RT for locally advanced lung
cancercancer

Evidence of equivalency of specific symptom palliation outcome, but
statistically significant improvement of Total Symptoms Score and overallstatistically significant improvement of Total Symptoms Score and overall
survival with higher doses of palliative thoracic RT compared to lower
doses (with higher incidence of esophagitis)

Patients with intrathoracic symptoms and a short expected survival may
achieve a high rate of symptom relief with minimal toxicity and
inconvenience with a short course of palliative thoracic radiotherapy
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Radiation Pulmonary Toxicity: Radiation Pulmonary Toxicity: 

radiation pneumonitis and fibrosis  radiation pneumonitis and fibrosis  
Schematic representation of radiation pneumopathySchematic representation of  radiation pneumopathy

(A) Early responses to pulmonary radiation

(B) lung fibrosis(B) lung fibrosis
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Treatment of  established RILI   Treatment of  established RILI   

- Corticosteroids form the mainstay of therapy

R d d d 60 100 d il f 2 kRecommended dose 60-100 mg daily for 2 weeks
followed by a gradual taper over 3 to 12 weeks

Prophylactic administration of corticosteroids doesn’t
appear to be beneficialpp b b

- Pentoxifylline and/or vit E and hyperbaric oxygen: no
l b fi i bli h d di i fib iclear benefit in established radiation fibrosis
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Estimating need for palliative RT in adult cancer patients

Older surveys and benchmark data from different sources have suggested that 46–
53% of  all radiotherapy courses were administered with palliative intent

Prospective data on the use of  palliative radiotherapy during a 12-month period 
between 2007 and 2008 were collected in one Norwegian County

The annual number of  target volumes amounted to 175 per 100,000 inhabitants

The need for palliative radiotherapy has not decreased and might be greater than 
previously estimated

Apparently, the introduction of  new systemic cancer therapies has not resulted in a 
reduced need for palliative RT; on the contrary, the increasing life span of  patients with 
metastatic cancer resulting from improved systemic treatment has resulted inmetastatic cancer, resulting from improved systemic treatment, has resulted in 
increasing numbers of  patients who need palliative RT at one or more points in time
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S F i O T f P iSome Factors in Over Treatment of  Patients 
with Advanced Cancer

• Inexperience

• Inappropriate expectations 

 Patient

 Physician

• Pressure from relatives/ colleagues

• “Give hope”

• Inadequate communication 

• Departmental policy                                                                       

Radiation Oncology – University of Torino School of Medicine


