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A B S T R A C T 

Objective: To compare the safety, effectiveness, and 
outcomes of primary stenting and salvage stenting 
for malignant superior vena cava obstruction.
Design: Case series with internal comparison.
Setting: Regional hospital, Hong Kong.
Patients: A total of 56 patients with malignant 
superior vena cava obstruction underwent 59 
stentings from 1 May 1999 to 31 January 2014. 
Patients’ characteristics, procedural details, and 
outcomes were retrospectively reviewed. Of the 56 
patients, 33 had primary stenting before conventional 
therapy and 23 had salvage stenting after failure of 
conventional therapy. Statistical analyses were made 
by Fisher’s exact test and Mann-Whitney U test.
Results: Primary lung carcinoma was the most 
common cause of malignant superior vena cava 
obstruction (primary stenting, 22 patients; salvage 
stenting, 16 patients; P=0.768), followed by metastatic 
lymphadenopathy. Most patients had superior vena 
cava obstruction only (primary stenting, 16 patients; 
salvage stenting, 15 patients; P=0.633), followed by 
additional right brachiocephalic vein involvement. 
Wallstents (Boston Scientific, Natick [MA], US) 
were used in all patients. Technical success was 
achieved in all but two patients, one in each group 
(P=1.000). Only one stent placement was required in 
most patients (primary stenting, 28 patients; salvage 
stenting, 20 patients; P=0.726). Procedure time was 
comparable in both groups (mean time: primary 
stenting, 89 minutes; salvage stenting, 84 minutes; 
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P=0.526). Symptomatic relief was achieved in most 
patients (primary stenting, 32 patients; salvage 
stenting, 23 patients; P=0.639). In-stent restenosis 
and bleeding were the commonest complications 
(primary stenting, 6 and 1 patients, respectively; 
salvage stenting, 2 and 2 patients, respectively). Nine 
patients required further treatment for symptom 
recurrence (primary stenting, 6 patients; salvage 
stenting, 3 patients; P=0.725).
Conclusion: Endovascular stenting is safe and 
effective for relieving malignant superior vena cava 
obstruction. No statistically significant differences 
in number of stents, success rates, procedure times, 
symptom relief rates, complication rates, and re-
procedure rates were found between primary 
stenting and salvage stenting.
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血管內支架置入術治療惡性上腔靜脈阻塞： 
比較主支架和補救性支架的安全性、有效性和 

治療結果
梁肇庭、宋咸東、尹宇瀚、梁錦榮、簡偉權

目的：比較主支架和補救性支架於治療惡性上腔靜脈阻塞的安全性、

有效性和治療結果。

設計：病例系列的內部比較。

安排：香港一所分區醫院。

患者：1999年5月1日至2014年1月31日期間共有56名（59例）惡性

上腔靜脈阻塞症患者。根據患者特徵、手術細節和結果進行回顧性分

析。56名患者中，33人在進行常規治療前曾接受主支架置入術，另23
人因常規治療失敗而接受補救性支架置入術。研究並使用費氏精確檢

定法和曼一惠特尼U檢驗進行統計學分析。

結果：原發性肺癌是最常見的病因（主支架22人，補救性支架16
人；P=0.768），其次是轉移性淋巴結腫大。大多數患者只有上腔靜

脈阻塞（主支架16人，補救性支架15人；P=0.633），其次是累及右

側頭臂靜脈。所有患者均使用Wallstent支架。除了兩名患者，其餘患

者均成功進行手術（P=1.000）。大多數患者只須使用一個支架（主

支架28人，補救性支架20人；P=0.726）。兩組的手術時間相若（平

均時間：主支架89分鐘，補救性支架84分鐘；P=0.526）。大多數患

者的症狀均有緩解（主支架32人，補救性支架23人；P=0.639）。支

架內再狹窄和出血是最常見的併發症（主支架分別有6人和1人；補救

性支架分別有2人和2人）。9名患者因復發須接受進一步治療（主支

架6人，補救性支架3人；P=0.725）。

結論：血管內支架置入術對於緩解惡性上腔靜脈阻塞既安全又有效。

不論在支架數量、成功率、手術時間、症狀緩解率、併發率和再手術

率方面，主支架和補救性支架置入術均無顯著差異。

Introduction
Superior vena cava (SVC) syndrome encompasses 
a constellation of symptoms and signs secondary 
to superior vena cava obstruction (SVCO). The 
syndrome frequently occurs secondary to extrinsic 
SVC compression, mostly from malignant causes, 
due to its low internal venous pressure and location 
within the rigid structures in the mediastinum. The 
resulting elevated venous pressure in the upper 
body causes oedema of the head, neck, and upper 
extremities. Oedema in the airway may cause life-
threatening airway obstruction, and cerebral oedema 
may result in confusion and coma. There is also 
decreased venous return causing haemodynamic 
compromise. These all result in the significant 
morbidity and mortality associated with SVCO.1,2

 Since its first description by Charnsangavej 
et al in 1986,3 SVC stenting has gained increasing 
popularity in the management of SVCO due to its 
rapid and effective relief of symptoms compared 
with conventional therapy by radiotherapy and 
chemotherapy. A systematic review by Rowell 
and Gleeson4 concluded that stenting is the most 
effective and rapid treatment for relieving SVCO 
symptoms, providing overall symptomatic relief in 
95% of patients with an 11% symptom recurrence 
rate. Radiotherapy and chemotherapy, however, 
could only achieve symptomatic relief in 60% to 
77% of patients, with 17% to 19% of patients having 
symptom recurrence.4

 Stenting of SVC is traditionally offered as a 
salvage therapy after failure of conventional therapy. 
In recent years, an increasing number of hospitals 
have begun to consider primary stenting as a first-
line treatment prior to conventional therapy due to 
its promising results.2,5 However, there is currently 
a lack of studies directly comparing the results of 
primary stenting before conventional therapy and 
salvage stenting after failure of conventional therapy. 
In addition, previous studies evaluating SVC 
stenting are often limited by a small sample size and 
lack of long-term follow-up. Only a few case series of 
more than 50 patients are currently available in the 
literature.6-11 
 With the aim of comparing the safety, 
effectiveness, and outcomes between patients 
undergoing primary stenting before conventional 
therapy and salvage stenting after failure of 
conventional therapy, we report our 15 years’ 
experience in the management of malignant SVCO 
with Wallstent endoprosthesis (Boston Scientific, 
Natick [MA], US). 

Methods
A retrospective review of the indications, clinical 
characteristics, procedures, complications, and 
outcomes was performed for all patients with clinical 
symptoms of SVCO who underwent SVC stenting at 

a single hospital in Hong Kong from 1 May 1999 to 
31 January 2014. Patients were identified from the 
departmental internal records and the radiology 
information system. All patients had computed 
tomography performed prior to stent placement, 
which revealed unresectable malignant SVCO. 
Patients’ medical and procedural records were 
retrospectively reviewed by a radiologist who was 
a Fellow of the Royal College of Radiologists with 
subspecialty training in interventional radiology, 
and who was blinded to whether the patient was 
receiving primary stenting or salvage stenting 
during the review of patients’ outcomes. The follow-
up period was considered as being from the day of 
the procedure to the day of the latest information 
or death, with the end of data collection fixed on 
1 May 2014. This study was approved by the local 
Institutional Review Board.
 Patients were categorised into either the 
primary stenting group or the salvage stenting group. 
Patients in the primary stenting group had SVC 
stenting performed at initial presentation of SVCO 
before any radiotherapy and/or chemotherapy. 
Patients in the salvage stenting group had SVC 
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stenting performed after failure of radiotherapy 
and/or chemotherapy, which was defined as newly 
developed or worsening SVCO symptoms despite 
the use of radiotherapy and/or chemotherapy. The 
primary stenting group comprised 33 patients with 
35 SVC stentings done and the salvage stenting 
group comprised 23 patients with 24 SVC stentings 
performed.
 Stent placement was performed under 
local anaesthesia in an angiography suite with 
cardiopulmonary monitoring for all patients after 
obtaining informed consent. Pre-procedure superior 
vena cavograms were performed for assessment of 

site, length, degree of stenosis, and planning of stent 
placement. Wallstent endoprostheses were used in 
all patients. Intravenous heparin was administered 
before stent placement.
 The stenoses were first negotiated with a 
guidewire. Placements of Wallstents across the 
stenoses were then performed. Balloon angioplasty 
was performed before and/or after stent placement 
if considered necessary by the performing 
interventional radiologist. Stent position and 
patency were confirmed by post-procedural superior 
vena cavogram, which also excluded any venous 
rupture (Fig 1). 

FIG 1.  Superior vena cavograms showing superior vena cava (SVC) stenting of a 70-year-old woman who developed SVC 
obstruction complicating a primary lung carcinoma
(a)	Superior	vena	cavogram	performed	via	the	right	femoral	approach	shows	a	malignant	stricture	with	shouldering	at	the	upper	
SVC	involving	the	left	brachiocephalic	vein	(arrow);	(b)	measurements	are	being	made	for	planning	of	stent	placement	in	the	
SVC.		The	narrowest	segment	of	the	stricture	measured	4.25	mm;	(c)	a	16	x	60-mm	Wallstent	endoprosthesis	is	deployed	across	
the	stricture	with	the	cranial	end	at	the	left	brachiocephalic	vein	and	the	caudal	end	at	the	lower	SVC	(arrows);	(d)	post-stenting	
superior	vena	cavogram	shows	moderate	residual	stricture	with	flow	limitation	(arrow).	The	narrowest	segment	of	the	stricture	
measured	4.41	mm	after	stent	placement;	(e)	the	stricture	is	subsequently	dilated	by	balloon	angioplasty	(arrow);	(f)	post-angioplasty	
superior	vena	cavogram	shows	decreasing	residual	stricture	and	resolution	of	flow	limitation	(arrow).		The	narrowest	segment	of	the	
stricture	is	enlarged	to	7.50	mm	after	balloon	angioplasty

(a)

(d) (f)(e)

(b) (c)
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 Statistical analyses were performed by the 
Statistical Package for the Social Sciences (Windows 
version 19.0; SPSS Inc, Chicago [IL], US). P values 
were calculated by Fisher’s exact test and Mann-
Whitney U test when appropriate, and a significance 
level of 0.05 was used. 

Results
A total of 56 (40 male and 16 female) patients 
underwent 59 SVC stentings for malignant SVCO 
during the study period. All patients were included 
in the study and their mean age was 64 years (range, 
48-83 years). There were no statistically significant 
differences in male-to-female ratio (P=0.797), 
patient age (P=0.548), and underlying causes 
between the primary and salvage stenting groups. 
The background demographics of the two groups of 
patients are summarised in Table 1.

Underlying cause
Primary lung carcinoma was the most common 
cause in both groups of patients, accounting for 
67% (n=22) in the primary stenting group and 70% 
(n=16) in the salvage stenting group. No statistically 
significant difference was seen between the two 
groups (P=0.768).
 Among the causes other than primary lung 
carcinoma, metastatic lymphadenopathy was the 
most common indication, which was seen in two 
patients in the primary stenting group and four in 
the salvage stenting group. Carcinoma of the breast 
was the most common primary site, accounting 
for three of the six patients. Other causes included 
lymphoma (n=1), malignant thymic tumour (n=1), 

and neuroendocrine tumour (n=1) [Table 1]. 

Site of obstruction
Among the 59 stenting procedures, obstruction at the 
level of SVC only was most commonly encountered, 
accounting for 46% (n=16) of cases in the primary 
stenting group and 63% (n=15) of cases in the salvage 
stenting group. Additional sites of obstruction were 
found at the right brachiocephalic vein, bilateral 
brachiocephalic veins, and left brachiocephalic vein. 
There were no statistically significant differences 
between the two groups (P=0.633) [Table 2].

Procedures
Results of the procedures are summarised in Table 
2. No statistically significant differences were seen 
between the two groups. The femoral approach was 
used for most patients: 86% (n=30) in the primary 
stenting group and 88% (n=21) in the salvage stenting 
group. The jugular and basilic approaches were used 
for the remaining patients.
 Successful stent placement was achieved in all 
but two patients, with similar success rates in both 
groups of patients: 97% in the primary stenting group 
and 96% in the salvage stenting group (P=1.000). One 
failure occurred in the primary stenting group due to 
development of fatal haemopericardium during the 
procedure. Another failure occurred in the salvage 
stenting group due to failure of stent placement 
across the obstruction.
 A single stent was sufficient to restore 
vessel patency in most patients, with the results 
comparable for both groups of patients: 82% (n=28) 
in the primary stenting group and 87% (n=20) 

TABLE 1.  Patient characteristics by stenting group

Characteristic Overall (n=56) Primary stenting 
group (n=33)

Salvage stenting 
group (n=23)

P value

Sex

Male 40 24 16 0.797

Female 16 9 7

Mean (range) age (years) 64 (48-83) 64 (50-82) 63 (48-83) 0.548

Underlying cause

Primary lung carcinoma 38 22 16 0.768

Other causes 18 11 7

Metastatic lymphadenopathy* 6 2 4

Breast primary 3 2 1

Lymphoma 1 0 1

Thymic tumour 1 1 0

Neuroendocrine tumour 1 1 0

Malignancy of uncertain primary 9 7 2

*	 Other	primary	sites	of	metastatic	lymphadenopathy	included	nasopharyngeal	carcinoma	(n=1),	retroperitoneal	liposarcoma	
(n=1),	and	ovarian	adenocarcinoma	(n=1)
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in the salvage stenting group. No statistically 
significant differences were seen between the two 
groups (P=0.726). The remaining patients required 
placement of two to three stents to alleviate the 
obstruction. Anticoagulation following stent 
placement was recommended for prevention of in-
stent thrombosis with the individual anticoagulation 
regimen decided by the senior physicians and 
oncologists.
 The procedure times for the two groups of 
patients showed no statistically significant difference 
(P=0.526). The mean procedure time was 89 minutes 
(range, 45-205 minutes) in the primary stenting 
group, and 84 minutes (range, 40-240 minutes) in 
the salvage stenting group (Table 2).

Treatment outcome
Table 3 summarises the outcomes after SVC 
stenting. Resolution or improvement of symptoms 
within 72 hours post-stenting was demonstrated in 
most patients: 91% (n=32) in the primary stenting 
group and 96% (n=23) in the salvage stenting group 
(P=0.639). One patient in the primary stenting 
group had worsening symptoms after stenting due 

to development of in-stent thrombosis shortly after 
stent placement. 

Complications
Procedure-related complications were uncommon 
and there were no statistically significant differences 
between the two groups of patients for complication 
rates: 9% (n=3) in the primary stenting group and 8% 
(n=2) in the salvage stenting group (P=1.000). The 
complications included haemopericardium (n=1), 
acute pulmonary oedema (n=1), and bleeding-
related complications (groin haematoma, n=2; 
arterial injury, n=1). One periprocedural death 
occurred due to fatal haemopericardium and the 
overall mortality was 1.7%.
 For stent-related complications, in-stent 
thrombosis was seen in 14% of patients: 17% (n=6) 
in the primary stenting group and 8% (n=2) in the 
salvage stenting group (P=0.453). No stent migration 
was identified.

Patient outcomes
Following successful stent placement, a minority 
of patients had recurrence of SVCO symptoms 

TABLE 2.  Procedure characteristics by stenting group

Characteristic Overall (n=59) Primary stenting 
group (n=35)

Salvage stenting 
group (n=24)

P value

Sex

Male 43 26 17 0.770

Female 16 9 7

Mean age (years) 64 64 63 0.552

Site of obstruction

SVC only 31 16 15 0.633

SVC and right brachiocephalic vein 17 11 6

SVC and left brachiocephalic vein 5 4 1

SVC and bilateral brachiocephalic veins 6 4 2

Approach

Femoral 51 30 21 1.000

Jugular 7 4 3

Basilic 1 1 0

Success rate 97% 97% 96% 1.000

Technical success 57 34 23

Technical failure 2 1 1

No. of stent placements*

1 48 28 20 0.726

≥2† 9 6 3

Mean (range) procedure time (mins) 88 (40-240) 89 (45-205) 84 (40-240) 0.526

Abbreviation:	SVC	=	superior	vena	cava
*	 Two	cases	of	technical	failures	were	excluded
†	 One	patient	in	the	salvage	stenting	group	required	three	stents,	all	others	required	two	stents
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requiring further interventions, including further 
stenting, thrombolysis, and angioplasty (Fig 2). 
Comparable results were seen in the two groups of 
patients: 17% (n=6) in the primary stenting group and 
13% (n=3) in the salvage stenting group (P=0.725).
 Patients in the primary stenting group had a 
statistically significant longer survival than patients 
in the salvage stenting group (P<0.05). The median 
survival was 64 (range, 5-1156) days for patients in 
the primary stenting group, and 62 (range, 2-710) 
days for patients in the salvage stenting group. 
 At the end of the data collection, one patient in 
the primary stenting group was alive 1849 days after 
stenting and two patients in the salvage stenting 
group were alive 110 days and 226 days after stenting, 
respectively. Two patients in the primary stenting 
group were lost to follow-up.

Discussion
Symptoms of SVCO usually develop over a period of 
2 weeks in approximately one third of patients, and 
over a longer period in other patients. Oedema and 
distended veins are the most common symptoms and 

signs of SVCO of facial and arm oedema occurred 
in 82% and 46% of patients, respectively, and neck 
and chest vein distension occurred in 63% and 53% 
of patients, respectively.1 Respiratory symptoms 
and signs are common and include dyspnoea (54%), 
cough (54%), hoarseness (17%), and stridor (4%). 
Neurological symptoms and signs include syncope 
(10%), headaches (9%), dizziness (6%), confusion 
(4%), and visual symptoms (2%).1

 Malignant conditions account for about 90% of 
cases of SVCO in previous studies.12 Non–small-cell 
lung cancer is the most common cause of malignant 
SVCO and accounts for 50% of cases, followed by 
small-cell lung cancer (22%), lymphoma (12%), 
metastatic cancer (9%, of which two thirds are breast 
cancer), germ-cell cancer (3%), thymoma (2%), 
and mesothelioma (1%).1 Non-malignant causes 
of SVCO have become more common in recent 
years, reflecting the increasing use of intravascular 
devices such as catheters and pacemakers.1 Ye et al13 
have identified that most SVCOs of benign cause 
are related to haemodialysis catheter placement 
(70%). Other causes include hypercoagulability and 
mediastinal fibrosis. 

TABLE 3.  Outcomes of procedures by stenting group*

Outcome Overall (n=59) Primary stenting 
group (n=35)

Salvage stenting 
group (n=24)

P value

Symptom relief rate 55 (93%) 32 (91%) 23 (96%)

Symptom relief/improvement 55 32 23 0.639

No symptom relief/improvement 4 3 1

Stable symptoms 1 1 0

Worsening symptoms 1 1 0

Technical failure 2 1 1

Procedure-related complications 5 (8%) 3 (9%) 2 (8%) 1.000

Arterial injury 1 1 0

Groin haematoma 2 0 2

Acute pulmonary oedema 1 1 0

Cardiac tamponade 1 1 0

In-stent thrombosis 8 (14%) 6 (17%) 2 (8%) 0.453

Re-procedure 9 (15%) 6 (17%) 3 (13%) 0.725

Further stenting 3 2 1

Thrombolysis 4 2 2

Thrombolysis and angioplasty 1 1 0

Angioplasty 1 1 0

Survival (days) 199 (2-1156) 260 (5-1156)† 112 (2-710) <0.05

Alive as of 1 May 2014‡ 3 1 2 0.561

Lost to follow-up 2 2 0 0.509

*	 Data	are	shown	as	No.,	No.	(%),	or	mean	(range)
†	 One	patient	in	the	primary	stenting	group	who	died	during	the	procedure	was	excluded
‡	 At	the	end	date	of	the	data	collection,	one	patient	in	the	primary	stenting	group	was	alive	1849	days	after	stenting.		Two	patients	
in	the	salvage	stenting	group	were	alive	110	days	and	226	days	after	stenting,	respectively
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FIG 2.  Superior vena cavograms showing thrombolysis for in-stent thrombosis after superior vena cava (SVC) stenting of a 
67-year-old man who developed superior vena cava obstruction (SVCO) complicating a primary lung carcinoma
(a)	Superior	vena	cavogram	performed	via	the	right	femoral	approach	shows	marked	eccentric	stenosis	at	the	SVC	and	left	
brachiocephalic	vein	(arrows);	(b)	SVC	stenting	is	subsequently	performed	with	stent	placement	in	the	SVC	and	left	brachiocephalic	
vein.		Venogram	performed	after	stent	placement	shows	a	good	angiographic	result	with	a	patent	stent	(arrows);	(c)	superior	
vena	cavogram	is	performed	2	days	after	initial	stenting	due	to	worsening	SVCO	symptoms,	and	showed	an	occluded	stent	in	the	
SVC	and	left	brachiocephalic	vein	(arrow);	(d)	thrombolysis	was	done	with	recombinant	tissue	plasminogen	activator.	Venogram	
performed	after	the	first	infusion	of	recombinant	tissue	plasminogen	activator	shows	only	a	small	amount	of	contrast	passage	
through	the	previously	thrombosed	stent	(arrows);	(e)	further	thrombolysis	with	additional	recombinant	tissue	plasminogen	
activator	infusions	and	balloon	angioplasties	are	subsequently	performed;	(f)	post-procedural	venogram	confirms	a	patent	stent	with	
absence	of	in-stent	thrombosis

(a)

(d) (f)(e)

(b) (c)

 The femoral vein is the classic route for stent 
insertion, and was used for most cases in the current 
series. Some authors have also suggested jugular 
vein, subclavian vein, or basilic vein access as possible 
options.5,9,14 In cases of bilateral brachiocephalic 
vein obstruction, some authors have proposed that 
it is sufficient to relieve the obstruction by stent 
placement in either the right or left brachiocephalic 
vein, with collaterals allowing drainage from both 
sides. It has been shown that this is as clinically 
effective as bilateral stent placement, while offering 
lower cost, easier placement, and lower rates of 
complications and recurrence.5,7-9

 Previous studies have shown 87% to 100% 
effectiveness of primary stenting in relieving 
SVCO. Recurrence of SVCO is seen in up to 18% 
of patients.9,10,15-18 These figures are in keeping with 
that shown in this study. After successful stent 
placement, symptoms of SVCO usually resolve 

within 48 to 72 hours. This is compared with 
radiotherapy or chemotherapy which usually take 
weeks to have an effect.1,12 The rapid improvement 
of patient’s haemodynamic and performance status 
after primary stenting enables underlying aetiology-
specific therapy to be initiated at a full dose and in a 
timely manner.2 In addition, primary SVC stenting 
can also be performed immediately after diagnosis 
in the absence of a histological diagnosis, which is 
required for deciding the optimal treatment protocol 
by conventional therapy with chemotherapy and/or 
radiotherapy.
 In patients with tumour recurrence or 
progression despite conventional therapy, or 
in patients who are not fit for chemotherapy or 
radiotherapy due to poor performance status or 
concomitant illness, salvage SVC stenting provides 
good palliation of SVCO symptoms.19 Most studies 
for salvage SVC stenting after conventional therapy 



#  Malignant superior vena cava obstruction  # 

433Hong Kong Med J  ⎥  Volume 21 Number 5  ⎥  October 2015  ⎥  www.hkmj.org

failure report effective relief of venous compression 
after cancer recurrence, ranging from 81% to 100%, 
which is similar to the findings in this study. Most 
studies report a recurrence rate of up to 25% but 
figures up to 33% to 41% have also been reported.2,20-27

 A recent review article has studied complication 
rates after SVC stenting.2 In a total of 884 stent 
placements in 32 studies, the mortality was 2%, 
which is similar to that in this study. A total of 41% of 
the deaths were due to severe haemorrhage such as 
pulmonary or cerebral haemorrhage, and 23% were 
due to acute cardiac events, including arrhythmia, 
myocardial infarction, and cardiac tamponade. 
Other causes included respiratory failure (17%) and 
pulmonary embolism (6%).2 Cardiac tamponade 
following rupture of central veins, which was seen 
in this series, is rare, but can be rapidly fatal.28 For 
this reason, it has been suggested that facilities for 
pericardial drainage should be available in the room 
to allow emergent pericardiocentesis.12

 Periprocedural and post-procedural 
complications are low and were found in up to 
19% of patients in previous studies.12 Overall, these 
complications compare very favourably with those of 
chemotherapy and radiotherapy.4 The most common 
major complications are stent malposition or 
migration, accounting for 47% of all complications, 
followed by bleeding (21%), deep vein thrombosis 
(10%), pulmonary oedema (8%), arrhythmia (5%), 
infection (5%), and pulmonary embolism (3%).2 
 For stent-related complications, a series by 
Lanciego et al7 reviewed 149 patients with Wallstent 
placement for SVC syndrome, which demonstrated 
a 10.7% rate of stent occlusion (complete, 8%; partial, 
2.7%), 2.7% stent thrombosis, 2.7% stent shortening, 
and 0.7% stent migration. 
 Although commonly given for patients 
after SVC stent placement, the effectiveness of 
anticoagulation has not been clearly proven. In 
general, anticoagulation is recommended at least 
for the first month after stent placement due to 
the high thrombogenic effect of the stent before 
neoendothelium covers the endovascular surface.7 A 
range of 1 to 9 months of anticoagulation has been 
proposed and no consensus is currently available.13

 Patient survival is generally short and is related 
to the usual status of locally advanced or metastatic 
malignancy causing SVCO. As demonstrated in 
this study, survival was shorter in patients receiving 
salvage stenting after failure of conventional therapy 
(mean, 3.7 months) compared with that of patients 
receiving primary stenting before conventional 
therapy (mean, 8.7 months). This is likely due to the 
difference in underlying disease status between the 
two groups of patients. In a previous report, overall 
patient survival was approximately 6 months after 
SVC stenting,7 which is similar to the overall mean 
survival identified in this series (6.6 months).

 There are a few limitations to this study. As a 
retrospective study, there was a lack of standardised 
selection criteria for the choice between primary SVC 
stenting and conventional therapy by radiotherapy 
and/or chemotherapy for patients presenting with 
SVCO. There was also a lack of standardised grading 
system of the degree of SVCO symptoms and 
follow-up protocol. The decisions for angioplasty 
before and after stent placement were made by 
the operating radiologists during the procedure, 
and the post-stenting anticoagulation regimen was 
also decided individually by the senior physicians 
and oncologists. The small sample size might have 
limited the power of the study. There are also 
possibilities of information bias during the review 
process. These should serve as future references for 
performing a prospective study with a standardised 
protocol to evaluate the results of SVC stenting in 
different groups of patients.

Conclusion
Stenting of SVC is a safe and effective means of 
alleviating SVCO symptoms both in patients 
undergoing primary stenting before conventional 
therapy and in those undergoing salvage stenting 
after failure of conventional therapy. The number 
of stents required, success rates, procedure times, 
symptom relief rates, complication rates, and re-
procedure rates showed no statistically significant 
difference between these two groups of patients. 
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