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EDITORIALS / EDITORIALES

DIFFERENCES BETWEEN RANDOMIZED CLINICAL TRIALS 
AND PROSPECTIVE REGISTRIES. ALTHOUGH ALREADY 
WELL-KNOWN, IT HAS BECOME EVIDENT DURING THE 
SARS-COV-2 PANDEMIC
Rodríguez AE

The different therapeutic results of pharmacological and/or in-
terventional stress testing over certain clinical situations has 
been extensively described in the medical literature.
Randomized clinical trials can homogenize populations com-
pared using the large patient selection bias they should meet 
before being included in the study. In most cases, 10% of the 
population initially studied meets the randomization criteria is 
eventually included in the study.
The differences reported between the populations of rando-
mized clinical trials and prospective registries have been wi-
dely discussed by the scientific community. As a matter of 
fact, recently, it has been suggested to include large registries 
and randomized clinical trials as part of the requirements to 
elaborate clinical practice guidelines regarding treatment.
When analyzing the results of the 3 randomized clinical trials 
available (1-3) on different vaccines against SARS-CoV-2 and 
the global prevalence registry of this pandemic updated dai-
ly on the website www.worldometers.info/coronavirus (4) as 
of February 14, 2021, it may be interesting to try to understand 
these differences..

UNDERSTANDING CAUSES OF DEATH IN TRIALS  
OF CORONARY ARTERY BYPASS GRAFTING  
VERSUS PERCUTANEOUS CORONARY INTERVENTION
Godoy LC et al.

Despite recent evidence that managing coronary artery disea-
se with an initial invasive strategy may not improve cardio-
vascular outcomes in the long term, selected groups of pa-
tients still benefit of a revascularization procedure along the 
course of their disease. Although coronary artery bypass graf-
ting (CABG) surgery and percutaneous coronary intervention 
with stent (PCI) share the same intent of providing coronary 
revascularization, these methods are considerably different on 
their approach.
CABG bypasses a large portion of the diseased coronary artery, 
treating not only the flow-limiting obstructions but also other 
adjacent smaller lesions that might become unstable and lead 
to future cardiovascular events. PCI is a focal procedure, tar-
geted only at the perceived high-risk or symptom-generating 
lesion, leaving untreated the other segments. Both strategies 
are meant to be combined with optimal medical therapy, in-
cluding adequate control of cholesterol, blood pressure, gly-

cemia, smoking cession, and weight loss. Medical therapy acts 
systemically, including in the coronary territories not direct-
ly treated by the revascularization procedure. In fact, the role 
of these therapies post-PCI seems to be even more important 
than post-CABG, likely due to the aforementioned differences  
REVIEW ARTICLES / ARTÍCULOS DE REVISIÓN

INTERSOCIETAL ARGENTINE PELVIC CONGESTION  
SYNDROME CONSENSUS DOCUMENT. PART 2 
Eisele G et al., and authors of the Intersocietal Argentine Pelvic Conges-
tion Syndrome Consensus Document

Chronic pelvic pain (CPP) is a relatively common situation that 
affects women of reproductive age, negatively impacts quali-
ty of life, and is associated with high healthcare costs. Althou-
gh there is not such thing as a universally accepted definition, 
the one most commonly used is: “cyclical or non-cyclical pelvic 
pain of more than 3 to 6 months of evolution intense enough to 
cause functional disability and require treatment”.
The prevalence of CPP goes from 2% to 25% based on diffe-
rent definitions used and different populations studied; in any 
case, it is similar to the prevalence of migraine, lower back pain 
or asthma.
According to some reports, CPP represents up to 40% of all gy-
necological consultations, and it is one of the main causes for 
laparoscopy in the gynecology setting. These figures may seem 
biased since they may refer to centers devoted to treat CPP or 
endometriosis, and although there are no statistics for Argenti-
na on this regard, in our daily routine practice, these numbers 
seem much lower than they should.
In addition to pelvic pain, the patient with CPP can present with 
dysmenorrhea, dyspareunia, dysuria, dyschezia, lower back 
pain, and vulvar or perineal pain.

ORIGINAL ARTICLE / ARTÍCULO ORIGINAL

STUDY OF THE UTILITY OF LORAZEPAM  
IN THE PREVENTION OF RADIAL SPASM ASSOCIATED 
WITH CORONARY PROCEDURES
Acevedo R et al.

Introduction. The radial route is the access of choice in most 
parts of the world to perform coronary diagnostic and thera-
peutic procedures thanks to its better safety profile compared 
to the femoral access, lower in-hospital costs, and greater com-
fort for the patient. 
Its use has not quite been imposed in certain regions of the 
world. Its main disadvantage is vasospasm. Sometimes, this 
phenomenon negatively conditions the use of this access and 
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the femoral access ends up being the option here. This prospec-
tive, randomized, and double-blind study included a primary 
endpoint where we intended to assess the efficacy and safe-
ty profile of sublingual lorazepam to reduce the rate of radial 
spasm in coronary diagnostic and therapeutic procedures com-
pared to placebo. The secondary endpoint was given by the rate 
of complications seen between the two groups.
Results. Appearance of clinical spasm: 31.03% vs. 28.73% 
(OR=1.11 (0.58-2.13) p=0.74); technical spasm: 13.79% vs. 
13.79%, (OR=1 (0.42-2.36) p=1); angiographic spasm: 56.32% 
vs. 47.12%, (OR=1.44 (0.79-2.62) p: 0.22) for groups A and B, 
respectively. Conversion to the femoral access: group A: 3.44% 
vs. group B: 6.89% (OR=0.48 (0.11-1.99) p=30). No differences 
were seen in the rate of complications between the two groups.
Conclusion. The administration of sublingual lorazepam prior to 
admission to the cath lab does not reduce radial spasm com-
pared to placebo when this access is used to perform coronary 
diagnostic and/or therapeutic procedures. No significant diffe-
rences were seen either in the rate of complications between 
the two groups.

CASE REPORTS / CASOS CLÍNICOS

ACUTE AORTIC REGURGITATION, PERICARDIAL EFFUSION, 
AND CARDIOPULMONARY REGURGITATION DURING TAVI: 
DOUBLE COMPLICATION AND SUCCESSFUL  
IMPLANTATION OF A SELF-EXPANDING VALVE
Fernández Pereira C et al.

Complications during TAVI are still a matter of concern. They are 
due to vascular access, cardiac tamponade, acute aortic dissec-
tion or regurgitation, coronary occlusion, conduction disturban-
ces or stroke. We present the case of a double complication in 
a symptomatic aortic stenosis. This is the case of an 86-year-old 
woman with sudden hypotension, bradycardia, and cardiac arrest 
after a valvuloplasty in a minimalist approach for TAVI. The trans-
thoracic echocardiography performed revealed the presence of 
severe pericardial tamponade, and severe acute aortic regurgi-
tation. Aortic dissection and coronary occlusion were excluded. 
The patient was treated with immediate self-expanding valve im-
plantation during cardiopulmonary resuscitation with external 
cardiac massage followed by pericardial drainage with good re-
sults. Although we could treat the patientwith cardiac assist de-
vices,instead we decided to treat both complications successfully 
in our patient. This approach may be considered only in the pre-
sence of clear complication causes and not enough time to use 
assist devices.

RENAL INFARCTION
Mercado N et al.

We present the case of a 71-year-old woman who presents with 
sudden lower back pain. The physical examination looks nor-
mal and the laboratory parameters test positive for leukocyto-
sis and slightly elevated LDH levels. Due to persistent low back 
pain, an abdominal computed axial tomography with IV con-
trast was performed. It showed an image consistent with a renal 
infarction. The arteriography performed reveals the presence of 
a thrombus at left renal artery level. Therefore, it was decided 
to perform an angioplasty with stenting and use a distal pro-
tection filter.

LETTER FROM THE PRESIDENT / CARTA DEL PRESIDENTE

WITH A NEW CHALLENGE AND HOPES IN 2021
Grinfeld D 

As you all know, 2021 will still be jagged by another COVID-19 
pandemic year. Although we wish nothing more than going 
back to normal, we should all be prepared for the fact that, for 
the time being, we won’t return to what we used to call the 
“old normal”.
The challenge for the Argentinian College of Interventional 
Cardioangiologists (CACI) faces this year will be to go back as 
much as possible to on-site activities within the framework of 
the rules and regulations established by the City of Buenos Ai-
res, and the Argentine national government.
With all this in mind, the doors of our college reopened physi-
cally. As a matter of fact, they were never fully closed as virtual 
meeting were still being held, and the simulation center doors 
were also opened with the clear idea of performing activities 
under a controlled environment and with a number of autho-
rized people per square meter of enclosed space.
The specialty degree, the update training course, and the se-
minar for nurses and technicians will all be taught by combi-
ning on-site and virtual presentations using the assembly hall 
and the simulation center at the 5th floor.



Di�erences between randomized clinical trials and prospective 
registries. Although already well-known, it has become evident 
during the SARS-CoV-2 pandemic

Diferencias entre estudios randomizados y registros prospectivos. Aunque 
muy conocidas previamente, son fácilmente evidenciables en la pandemia 
SARS-CoV-2
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�e di�erent therapeutic results of pharmacological 
and/or interventional stress testing over certain cli-
nical situations has been extensively described in the 
medical literature.
Randomized clinical trials can homogenize popula-
tions compared using the large patient selection bias 
they should meet before being included in the study. 
In most cases, 10% of the population initially studied 
meets the randomization criteria is eventually inclu-
ded in the study.
�e di�erences reported between the populations of 
randomized clinical trials and prospective registries 
have been widely discussed by the scienti�c commu-
nity. As a matter of fact, recently, it has been sugges-
ted to include large registries and randomized clinical 
trials as part of the requirements to elaborate clinical 
practice guidelines regarding treatment.
When analyzing the results of the 3 randomized clini-
cal trials available (1-3) on di�erent vaccines against SARS-CoV-2 and the global prevalence registry of this pandemic 
updated daily on the website www.worldometers.info/coronavirus (4) as of February 14, 2021, it may be interesting to 
try to understand these di�erences.
If we only take from this website (4) countries that participated in randomized clinical trials (1-3) such as the United 
States, Great Britain, Germany, Russia, Brazil, South Africa, and Argentina we will see di�erences between the num-
ber of patients infected in the real-world and the number of patients selected for the randomized trials considering the 
number of people who lived in each country by 2020.
As Figure 1 shows (the real world), in each of these countries that participated in the clinical trials, the rate of infected 
patients per number of inhabitants was 8.5%, 6.6%, 2.7%, 2.9%, 4.6%, 2.5%, and 4.5%, respectively.
In the randomized clinical trials of the P�zer, Sputnik V, and Astra Zeneca vaccines (1-3), the rate of people infected 
with SARS-CoV-2 in the placebo group was between 1% and 2.4%, suggestive of a signi�cant reduction in the num-
ber of contagions just by being included in the randomized trial.
Regarding the number of contagions, the most signi�cant reductions between registries and randomized trials was 
seen in the United States (8.4% vs 0.8%) followed by Great Britain (6.6% vs 1.8%), Brazil (4.6% vs 0.7%), and Argen-
tina (4.5% vs 1.2%). All signi�cant di�erences are shown on Figure 1.
In our country, if we analyze the di�erences between the coronavirus registry and the results of the randomized trial 
in the placebo group of the P�zer vaccine, the reduction of contagion between the two is 73.4% just by selecting pa-
tients to be included in the study.
In the United States, this reduction is close to 90.5%, in Brazil, 85%, and in Russia, 52%.
In the case of Great Britain and the Astra Zeneca/Oxford vaccine, this reduction was 72.3%.
�is analysis shows the huge mismatch between the so-called real world of the prospective registries and the selection 
of patients that is mandatory before conducting a randomized clinical trial.
However, this does not diminish the value of clinical trials that are actually essential to assess therapies, especially re-
garding the safety and e�cacy pro�le of vaccines. We just wanted to draw the attention on the di�erences between 
both types of analysis in the internal medicine setting as well as inside our own specialty.

Editorial

Figure 1. Lower rate of contagions in the real-world vs the rate of contagions 
reported by randomized clinical trials 1-4.
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In light of this analysis, the bene�t of vaccinating populations at risk of contracting COVID-19 would actually be ex-
ponentially more bene�cial in absolute numbers.
In conclusion, building clinical therapeutic guidelines should include the results of the therapeutic measures imple-
mented in the real world of our routine clinical practice, which, as we saw in our analysis, looks nothing like the cli-
nical trial setting.

Alfredo E. Rodríguez MD, PhD, FACC, FSCAI, IAGS
Editor-in-chief of Revista Argentina de Cardioangiología Intervencionista (RACI)

E-mail: arodriguez@centroceci.com.ar
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Editorial

Understanding causes of death in trials of coronary 
artery bypass grafting versus percutaneous coronary 
intervention

Entendiendo las causas de muerte en estudios de cirugía de 
revascularización miocárdica frente angioplastia coronaria con stents

Revista Argentina de Cardioangiología Intervencionista 2021;12(1):12-13. https://doi.org/10.30567/RACI/202101/0012-0013

Despite recent evidence that managing coronary artery disease with an initial invasive strategy may not improve car-
diovascular outcomes in the long term (1), selected groups of patients still bene�t of a revascularization procedure 
along the course of their disease. Although coronary artery bypass gra�ing (CABG) surgery and percutaneous coro-
nary intervention with stent (PCI) share the same intent of providing coronary revascularization, these methods are 
considerably di�erent on their approach (2).
CABG bypasses a large portion of the diseased coronary artery, treating not only the �ow-limiting obstructions but 
also other adjacent smaller lesions that might become unstable and lead to future cardiovascular events (3). PCI is a 
focal procedure, targeted only at the perceived high-risk or symptom-generating lesion, leaving untreated the other 
segments. Both strategies are meant to be combined with optimal medical therapy, including adequate control of cho-
lesterol, blood pressure, glycemia, smoking cession, and weight loss (4). Medical therapy acts systemically, including in 
the coronary territories not directly treated by the revascularization procedure. In fact, the role of these therapies post-
PCI seems to be even more important than post-CABG, likely due to the aforementioned di�erences (5).
Numerous clinical trials have compared CABG and PCI in diverse populations. �e �ndings usually indicate that 
in patients with chronic coronary artery disease, CABG, compared to PCI, reduces the combined incidence of ma-
jor cardiovascular events, through reductions mainly in myocardial infarction, and the need of a new revasculariza-
tion procedure (6). On the other hand, in patients with diabetes from the Future Revascularization Evaluation in Pa-
tients with Diabetes Mellitus: Optimal Management of Multivessel Disease (FREEDOM) trial, it was observed an 
excess of periprocedural stroke following CABG, but this was not consistent across all revascularization trials (7,8). 
Individual trials are generally not powered to detect di�erences in all-cause mortality between the two strategies, at 
least within the �rst few years of follow-up (9). An individual-patient level pooled analysis of 11 randomized studies 
and 11,518 patients showed a mortality increase following PCI compared to CABG over a mean follow-up of 3.8 years 
(HR: 1.20; 95% CI: 1.06 to 1.37; p=0.0038) (10). �is result was signi�cant particularly in the subgroups of patients 
with diabetes and multivessel coronary artery disease.
It would be logical to think that the mortality bene�t of CABG over PCI is derived from reductions in cardiovascu-
lar mortality, but this has not been extensively investigated. A recently reported meta-analysis by Gaudino et al sou-
ght to evaluate the di�erences in cardiac versus non-cardiac mortality following the two procedures. (11) A total of 23 
trials were included and, similarly to the patient-level analysis, PCI was associated with increased all-cause mortality 
(incidence rate ratio [IRR]: 1.17; 95% CI: 1.05 to 1.29) (11). Moreover, this study revealed that PCI was linked to ex-
cess both in cardiac and non-cardiac mortality (IRR: 1.24; 95% CI: 1.05 to 1.45 and IRR: 1.19; 95% CI: 1.00 to 1.41, 
respectively) (11). 
More granular data regarding cardiovascular mortality a�er CABG and PCI was obtained in a sub-analysis of the 
TAXUS Drug-Eluting Stent Versus Coronary Artery Bypass Surgery for the Treatment of Narrowed Arteries (SYN-
TAX) trial, involving 1,676 patients (12). Half (49.4%) of the deaths a�er CABG were cardiovascular, with the most 
prominent causes being heart failure and arrhythmia. A�er PCI, most deaths were also cardiovascular (67.5%), but 
predominantly due to myocardial infarction. �e hazard rate of dying due to a myocardial infarction was 8 times grea-
ter in PCI versus CABG patients (HR: 8.43; 95% CI: 2.99 to 23.67) (12). A similar observation was inferred from 
the Bypass Angioplasty Revascularization Investigation (BARI) trial using a di�erent statistical approach (multi-sta-
te modelling) (13). �is study compared CABG vs percutaneous old balloon angioplasty (POBA) and signi�cantly 
more patients who develop a myocardial infarction following POBA ended up dying compared to those a�er CABG 
(13). As discussed above, CABG leads to a more complete coronary revascularization compared to PCI, which may 
explain these reductions in cardiovascular and myocardial infarction-related death.
�e reductions in non-cardiac death found in the meta-analysis by Gaudino et al are perplexing and need to be further 
investigated. �is study, being a trial-level meta-analysis, cannot provide more detailed data on speci�c causes of dea-
th, preventing additional inference into a still unknown mechanism through which PCI would increase (or CABG 
would decrease) non-cardiac death (11). It seems likely that mis-categorization of cardiac deaths as non-cardiac dea-
ths might be the case (14). Interestingly, initial results of the International Study of Comparative Health E�ectiveness 
with Medical and Invasive Approaches (ISCHEMIA) trial identi�ed an increase in non-cardiovascular death due to 
cancer in patients undergoing an invasive strategy with coronary revascularization (74% of which with PCI), compa-
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red to a conservative strategy with optimal medical therapy (adjusted HR: 2.11, 95% CI: 1.24 to 3.61) (15). �e signi-
�cance of these results remain unknown and more studies are warranted.
Based on the previous studies in patients with complex chronic coronary artery disease, CABG, compared to PCI, 
leads to reductions in long-term all-cause mortality, primarily due to reductions in cardiovascular death and, more 
speci�cally, reductions in myocardial infarction-related death. But what would be the importance of studying cau-
ses of death a�er a coronary revascularization procedure? On a research level, it is important to note that all the afo-
rementioned analyses utilized clinical trial data, and events were usually ascertained by adjudication committees, ha-
ving medical experts assigning cause of death. �is approach is more accurate than public health surveillance data 
where causes of death are extracted from death certi�cates (16-18). Even in these adjudication committees, howe-
ver, it may be di�cult to determine the exact cause of death, particularly if reliable source documentation is pending. 
As pointed out by Gaudino et al, all-cause death is easier to be ascertained than cardiovascular death, constituting a 
less biased and more reliable endpoint (11). Additionally, the e�ects of a coronary revascularization intervention are 
not mitigated if we include all-cause death as a component of the primary outcome (rather than cardiovascular dea-
th) (11). �is should be considered to be the standard approach in clinical trials of coronary revascularization going 
forward.
On a population level, the main utility of death surveillance is to plan risk mitigation strategies, aiming to reduce the 
most responsible speci�c components of all-cause death. Applied to the post-coronary revascularization setting, the-
se data reinforce the importance of secondary prevention in preventing new cardiovascular events particularly in post-
PCI patients, a population at greater risk of having a myocardial infarction-related death.
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4.4  Importance of medical treatment 

4.4.1  Introduction

Chronic pelvic pain (CPP) is a relatively common situation 
that a�ects women of reproductive age, negatively impacts 
quality of life, and is associated with high healthcare costs. 
Although there is not such thing as a universally accept-

ed de�nition, the one most commonly used is: “cyclical or 
non-cyclical pelvic pain of more than 3 to 6 months of evo-
lution intense enough to cause functional disability and re-
quire treatment” (1-3).
�e prevalence of CPP goes from 2% to 25% based on dif-
ferent de�nitions used and di�erent populations studied; 
in any case, it is similar to the prevalence of migraine, lower 
back pain or asthma (4,5).
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According to some reports, CPP represents up to 40% of all 
gynecological consultations, and it is one of the main causes 
for laparoscopy in the gynecology setting (8).
�ese �gures may seem biased since they may refer to cen-
ters devoted to treat CPP or endometriosis, and although 
there are no statistics for Argentina on this regard, in our 
daily routine practice, these numbers seem much lower than 
they should.
In addition to pelvic pain, the patient with CPP can present 
with dysmenorrhea, dyspareunia, dysuria, dyschezia, lower 
back pain, and vulvar or perineal pain.
CPP can be due to multiple potential etiologies; as a matter 
of fact, in many cases, these etiologies overlap. It is also a fact 
that in a high percentage of patients (up to 50%) no organ-
ic cause is found as the origin of pain (6). Also, as it happens 
in other clinical manifestations of chronic pain, there is a 
high correlation with psychosocial factors (6). For all these 
reasons, the diagnostic approach and subsequent treatment 
should be conducted by a multidisciplinary team.
�e potential organic etiologies of CPP can be endometri-
osis, irritable bowel syndrome, bladder pain syndrome, ad-
enomyosis, adherences, nerve entrapment, myofascial syn-
drome, and PCS. As a matter of fact, the same patient can 
show more than one single cause.
PCS is o�en a misdiagnosed cause for CPP. According to 
current medical literature available, up to 10% of women of 
reproductive age have pelvic varicose veins, and a percentage 
of them (up to 60%) will end up developing PCS (9).
A prevalence of PCS from 10% to 30% has been reported in 
women with CPP without any other obvious cause of pain (9,11).
Women with PCS can show symptoms that are common to 
other causes of CPP. However, some of them are speci�c to 
this condition:
• Dull pain or feeling of predominantly unilateral pelvic 

heaviness.
• Pain is more intense at the end of the day but improves 

while resting in the supine position.
• Pain can exacerbate with menstruation, with situations 

that increase intra-abdominal pressure(such as, for ex-
ample, weightli�ing), with long periods standing up, 
with sexual intercourse or with successive pregnancies.

During physical examination, certain signs suggestive CPP 
have been reported, still they are not exclusive to this condi-
tion.10 Only the �nding of vulvovaginal, perineal, gluteal or 
LL varicose veins is suggestive of this condition.

4.4.2  The pelvic congestion syndrome as the 
cause of chronic pelvic pain

The pathophysiology of PCS is not clear, and it is prob-
ably multifactorial. The incompetence of ovarian and/
or internal iliac veins and their tributaries is the neces-
sary condition. Valvular incompetence (whether congeni-
tal or acquired), venous obstruction (whether intrinsic or 
extrinsic), and hormones play a key role in the develop-
ment of PCS (7,12).
Venous incompetence causes stasis, re�ux, increases pressure, 
endothelial and venous wall damage, and eventually dilata-
tion and venous impossibility to contract and relax.
�e vessel wall endothelial and muscular cells have estrogen 
receptors. Estrogens produce vasodilatation through di�er-
ent mechanisms. It is unclear what their role is in the gen-

esis of pelvic varicose veins, but this association was estab-
lished in di�erent situations, for example, in female patients 
who reach menopause or receive di�erent therapies that re-
sult in hypoestrogenemia, the painful symptoms associated 
with PCS improve. 
�e correlation of venous dilatation as a cause of CPP is still 
under discussion (7,12).
Regardless of the cause of venous incompetence is, the 
clinical symptoms can be attributed to two di�erent 
mechanisms:
• �e dilatation of pelvic veins can activate pain receptors 

on the venous walls.
• �e release of neurotransmitters of the dilated venous 

walls (substance P, a calcitonin gene-related peptide, ad-
enosine triphosphate, endothelin, vasopressin, nitric ox-
ide) involved in the responses to pain.

4.4.3 Medical therapy

As already mentioned, the cause of PCS is possibly multi-
factorial; and pelvic venous incompetence and dilatation, 
mechanical factors (venous obstruction), and the hor-
monal status play a significant role in the development of 
this syndrome.
Therefore, the logical treatment is the use of vasocon-
strictors, hormonal status-modifying drugs by creating a 
hypoestrogenic environment or procedures that ligate or 
occlude the varicose veins.
To initiate the medical treatment of PCS first it is neces-
sary to rule out other causes of CPP. A multidisciplinary 
team including gynecologists, urologists, gastroenterolo-
gists, radiologists, neurologists, and psychologists is re-
quired to rule out other causes of CPP.

4.4.3.1 Non-steroidal anti-in�ammatory drugs (NSAID)
Analgesic drugs are often the first-line therapy (wheth-
er indicated or self-medicated) to alleviate painful man-
ifestations in general. In cases of PCS, NSAID bring re-
lief to some patients, but their long-term use is limit-
ed by their adverse events (GI and blood-related). They 
can be used while the patient is undergoing diagnostic 
tests, and only until a more permanent treatment is es-
tablished (13,14).

4.4.3.2 Ergotamine
This drug is an ergot alkaloid (rye ergot fungus) that 
targets serotonin, dopamine, and adrenaline receptors 
causing, among other effects, vasoconstriction. It is 
currently used in the form of nasal sprays, subcutane-
ous, intramuscular and IV injections to treat migraine. 
Ergometrine is used to prevent and treat postpartum 
bleeding.
It has been reported that, in the management of PCS, 
it improves up to 30% of painful symptoms after its IV 
administration. Its short therapeutic effect and possible 
adverse events limit its long-term use (15,16). 
The following contraindications are often described: 
known hypersensitivity to rye fungus alkaloids, preg-
nancy, breastfeeding, kidney and liver failure, peripher-
al and coronary artery disease, obliterative vascular dis-
eases, Raynaud’s syndrome, temporal arteritis, severe 
or uncontrolled hypertension, hyperthyroidism, and 
porphyry.
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4.4.3.3 Hormonal therapy

Progestogens
Di�erent progestogens have been widely studied and used to 
treat of other causes of PCS, especially endometriosis.
Medroxyprogesterone acetate (MPA) has been used to treat 
PCS. It is a synthetic byproduct of progesterone that has an-
tiestrogenic and antigonadotropic properties.
At certain doses, it inhibits ovulation causing amenorrhea. 
It has been used a contraceptive, to treat dysmenorrhea, 
endometriosis, in hormone replacement therapy, and for 
the management of end-stage endometrial, breast and kid-
ney cancer. It is active via oral and parenteral routes of drug 
administration.
Several former studies have proven its e�ectiveness alleviat-
ing the symptoms associated with PCS and reducing objec-
tively abnormal pelvic venogram scores (7,18). �e subder-
mal implantation of etonogestrel (derived from desogestrel), 
a progesterone that blocks follicular development and ovu-
lation, generates a hypoestrogenic state. It is used as a con-
traceptive, and thanks to its therapeutic action, it can bene-
�t patients with PCS (19).

Combined oral contraceptives, progesterone pill only, 
and levonorgestrel-releasing intrauterine system (LNG-IUS)
Combined oral contraceptives (estrogens and progesterone) 
and progesterone pills only create a hormonal environment 
that is mainly progestational with a relative decrease in the 
levels of estrogens, which can bene�t patients with PCS. �ey 
have been studied apart from their contraceptive function, 
and they have proven e�ective to treat other gynecological 
conditions responsible for chronic pelvic pain like endometri-
osis and adenomyosis. However, they have not been studied to 
treat PCS related symptoms. 
�e LNG-IUS, developed initially as a contraceptive, has 
turned out to be very e�ective to treat abnormal uterine 
bleeding. Its indication has been expanded to treat other con-
ditions like endometriosis, adenomyosis, and endometrial hy-
perplasia, where it also proved e�ective. Although it shares 
therapeutic e�ects with other progesterone drugs, it has not 
been studied in patients with PCS.

GnRH agonists
Gonadotropin releasing hormone (GnRH) is a decapeptide 
produced by hypothalamic neurons that is released in a pul-
satile manner towards the portal circulation of hypophysis 
where it regulates the release of FSH and LH. �ese gonado-
tropins target the ovaries during follicular development and 
subsequent ovulation. 
Numerous GnRH analogs have been synthesized (le-
uprolide, goserelin, decapeptyl, nafarelin, buserelin, etc.) 
introducing changes in positions 6 and 10 of the deca-
peptide chain. They are active via nasal, subcutaneous, 
and intramuscular routes of drug administration. The 
ongoing application of this medication blocks hypoph-
yseal receptors and inhibits the production of FSH and 
LH, which prevents follicular development and ovula-
tion causing a menopause-like hypoestrogenic state. They 
have been used to treat different benign and malignant 
gynecological conditions over the years. They have been 
used to treat PCS related painful symptoms, but their 
adverse events (climacteric symptoms and osteoporosis) 
limit their long-term use (17).

4.4.3.4 Venoactive drugs
Venoactive drugs (micronized puri�ed �avonoid fraction 
of diosmin-hesperidin) increase venous tone and capil-
lary resistance, improve lymphatic drainage, and reduce 
capillary patency, which reduces venous stasis. It is a safe 
and well-tolerated drug that is indicated alone or in com-
bination with other therapies to alleviate the symptoms 
of LL venous incompetence.
Some studies have already con�rmed the e�ectiveness of 
this drug reducing PCS related pelvic pain. Symptoms 
improve slowly but persistently on a monthly basis once 
the drug has been discontinued (20-22).

4.4.3.5 Compression treatment for pelvis and lower 
limbs

�e use of compression pants and stockings has brought 
clinical improvement to over 80% of the cases of patients 
with PCS and LL varicose veins (23).

4.4.4 Recommendations

1
Non-steroidal anti-in�ammatory drugs can be initially used to treat 
PCS related pain while the patient is waiting for more permanent 
therapies. (Level of Evidence B-C, Recommendation Class II a-b).

2
Ergotamine can improve PCS related pain symptoms. Its short thera-
peutic e�ect and adverse events limit its use. (Level of Evidence B, Re-
commendation Class II a-b).

3
Hormonal treatment with progesterone and GnRH analogues can im-
prove PCS related pain but the adverse events limit the prolonged used 
of these drugs. (Level of Evidence B-C, Recommendation Class II a-b).

4
Venoactive drugs (diosmin) improve PCS related pain. (Level of Evidence 
B, Recommendation Class II a-b).
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4.5 Endovascular treatment 
Authors: Hernán Bertoni, Esteban Mendaro, Alberto Kenny

4.5.1 Introduction

The hypothesis that associates PCS pain and dilata-
tion, venous stasis, and the release of local vasoactive 
substances has been confirmed by different studies (1). 
Therefore, the main therapeutic focus should be to cor-
rect the venous stasis of the incompetent dilated veins 
with different degrees of ref lux.
Since the first description of the transcatheter emboli-
zation (TE) technique for the management of PCS back 
in 1993 (2), several reports and case series have present-
ed TE as a safe, effective, minimally invasive therapeu-
tic option with rates of technical success over 95%, and a 
68% to 100% rate of symptom-relief (3,4). To this date, 
the diagnostic and therapeutic management of cases of 
PCS associated with pelvic venous ref lux (PVR) is indi-
vidualized, based on the needs of each patient while also 
taking into account symptom severity and the patterns 
of PVR (3-5).
PCS responds mainly to two pathophysiological mecha-
nisms that can occur alone or together: 1) valvular dys-
function of gonadal and/or hypogastric veins often as-
sociated with leaks through collateral veins, and 2) (to-
tal or partial) pelvic vein obstruction (NCS, MTS, ob-
struction of IVC) (3) Depending on whether PCS is 
caused by one or the other, the endovascular treat-
ment technique will change accordingly. TE should be 
the treatment of choice in cases of gonadal vein incom-
petence while PTCA with stenting should be the ear-
ly treatment of choice in cases of obstructive phenom-
ena (6,7).
Unlike conventional surgery, percutaneous endovas-
cular procedures use a minimally invasive approach to 
treat incompetent veins. They are often performed in 

the cath lab on an outpatient basis under f luoroscop-
ic guidance, local anesthesia or conscious sedation with 
the venous catherization technique. This facilitates the 
patient’s quick comeback to his routine activities and 
reduces significantly the high costs associated with this 
disease (8). The objective of this chapter is to expose 
the guidelines on endovascular treatments like TE and 
PTCA and assess the clinical results of patients with 
PCS.

4.5.2 Transcatheter embolization

4.5.2.1 Principles
The premise behind TE for the management of PCS 
due to PVR is that symptoms can alleviate by eliminat-
ing the venous ref low pathways that cause the unusual-
ly high hydrostatic pressure of uterine and ovarian veins 
and annexes. Therefore, the goal of TE is to occlude 
the main ovarian ref low and periuterine venous plex-
us veins, as well as the pelvic f loor hypogastric branch-
es that can cause PCS and LL leaks through the uter-
ine vein.
Since these branches are numerous and difficult to see, 
the chances of relapse grow thinner after occluding the 
largest possible area of the incompetent diseased veins 
with ref low both in the utero-ovarian veins and the 
tributary branches of the internal iliac veins. It is im-
portant to occlude all those veins with confirmed re-
f low to avoid an incomplete clinical improvement. In 
the presence of pelvic f loor leakage (PFL) into LL and/
or the connections between the internal iliac veins and-
periuterine varicose veins, a selective TE of these should 
be performed and the results monitored through time 
with a CDE performed by a skilled and trained opera-
tor (7-14).

4.5.2.2 Technique and materials
�is procedure can be performed during the same day at the 
hospital on an outpatient basis, although some operators 
prefer to see the patients the day a�er the procedure to veri-
fy their clinical improvement. �ere is no evidence that the 
TE of the PCS should be scheduled to be performed at a giv-
en time during the menstrual cycle (9) or that routine anti-
biotic prophylaxis should be prescribed (10).
Local anesthesia at vascular access site level is o�en enough. 
However, there are times that mild conscious sedation can 
be useful to relax the patient, especially when the jugu-
lar access is used. Sedation should facilitate the voluntary 
control of the patient so that the Valsalva maneuver can be 
performed e�ectively during the administration of embol-
ic-sclerosing agents.
Several access routes can be used to reach the abdominal 
and pelvic central veins via brachial and jugular accesses and 
secondly the femoral access. All of them have a high rate of 
technical success and a low rate of complications (3,7). Af-
ter venous puncture preferably with an ultrasound-guided 
guidewire, a 5-Fr or 6-Fr introducer sheath is inserted using 
the Seldinger technique. �ese diameters facilitate an even-
tual coils retrieval in case of migration of  malappositioning 
(10,11) as well as the use of plugs for large-caliber gonadal 
veins, when appropriate. 
Both the ovarian and iliac vein selective catheterization 
can be performed using a 5-Fr preformed hydrophil-
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ic catheter (preferably a “multipurpose” catheter with a 
single terminal orifice for the brachial and jugular ac-
cesses) and a 0.035-in hydrophilic guidewire. There are 
times (more commonly when the femoral access is used) 
that a Cobra 2 or a Simmons 1 catheter is used for left 
(Cobra 2) and right (Simmons 1) gonadal vein cathe-
terization, respectively; for a deep and distal hyperse-
lective catheterization of ovarian veins, a microcatheter 
may be necessary. Actually, this can be determinant for 
the long-term technical and clinical success of the pro-
cedure (9-14). The coaxial microcatheter technique to 
treat small periuterine pelvic varicose veins and vulvar 
varicose veins can also be useful. Depending on the ac-
cess used and/or venous anatomy, a long vascular intro-
ducer sheath or guide catheter can be used to stabilize 
the whole system (11).
Pelvic varicose vein occlusion can be achieved through 
the endothelial damage caused by the mechanical, “de-
tergent-like” or osmotic action from different embolic 
and sclerosing agents. The mechanical devices for go-
nadal and hypogastric vein occlusion and their branch-
es include coils (Figures 1, and 2), occluders or vascu-
lar plugs (Figure 3) with or without associated sclero-
therapy and rarely cyanoacrylate adhesive emboliza-
tion. Although we don’t have solid data on the superi-
ority of one technique over the other (7), coils are the 
most widely used mechanical endovascular occlusion 
devices and are often used with sclerosing agents as the 
chemical method for varicose veins sclerotherapy (3-
27). Coils work as a long-term surgical ligation in situ 
(11), that prevents the recanalization of vein. Sclerosing 
agents cause endothelial damage, endoluminal fibrosis, 
and, eventually, the occlusion of the incompetent var-
icose veins. The so-called sandwich technique when 
performing TE is often used in our setting as described 
by Dr. Leal Monedero and Dr. Zubicoa. It combines 
the use of aethoxysklerol or polidocanol foam and fi-
ber coils starting at the most distal area with the use 
of foam. Coil delivery is followed by a second injection 
of proximal sclerosing foam. In the ovarian vein most 
proximal sector to be occluded, it is advisable to embo-
lize up to 5 cm prior to entering the left renal vein or 
the inferior vena cava. This technique allows us to treat 
small aff luent branches often associated with ovarian 
veins and the possible cause of recurrence (7,10). 
�e use of sclerosing agents reduces the number of coils 

needed to achieve an e�ective TE, which reduces the cost of 
therapy. Sclerosing agents can be injected as a liquid or foam 
(the bubbles in the foam carry the sclerosing agents). When 
injected as a foam, the sclerosing agent displaces blood fa-
cilitating a direct and more prolonged and extensive contact 
with the endothelium. However, when injected as a liquid 
the sclerosing agent dilutes with blood reducing the concen-
tration reached in the vessel wall (17).
�e most widely used sclerosing agents are aetoxisclerol or 
polidocanol in concentrations of 1% to 3%. �e scleros-
ing foam can be prepared using two syringes and a three-
way valve. A�erwards, a 1:1 to 1:4 liquid-to-air ratio is used 
with or without acontrast agent (the so-called Tessari meth-
od). When the sclerosing agent is not associated with a con-
trast agent, the target vein can initially be opaci�ed and un-
der �uoroscopy guidance the column of “positive” contrast 
can be displaced with the foam generating a column of “neg-
ative” contrast (17).
�e coils most commonly used are spiral-shaped and made 
out of stainless steel or platinum. �ey are o�en pushable 
�ber coils. �ey are 0.018-in or 0.035-in caliber, 5 mm to 
20 mm in diameter, and 7 cm to 40 cm in length. �e con-
trolled delivery of long coils of up to 40 cm in length for 
gonadal vein embolization is advisable especially the proxi-
mal portion, where precise positioning is required to avoid 
any protrusions inside unwanted vascular structures (LRV 
and IVC during the proximal TE of gonadal veins). Ve-
nous TE with coils to treat PCS requires to oversize the 
coils by 30%to match the diameter of the vein to be embo-
lized in order to minimize the risk of migration. However, 
there is no need to compact the coils as it is the case with 
arterial aneurysms, which reduces signi�cantly the num-
ber of coils needed for an e�ective TE; between 4 and 6 

Figure 1. Nester embolization coil (Cook). These are platinum wire coils 
and microcoils made up of synthetic fibers. They have been designed to 
be deployed using a soft and straight guidewire through a standard an-
giographic catheter. They can be 7 cm to 20 cm in length, and 3 mm to 
20 mm in diameter.

Figure 2. Interlock-35 nitinol coil occlusion system with control delivery 
and Dacron fibers for greater occlusion (Boston Scientific). Boston Scien-
tific Interlock-35 coils and microcoils can be 4 cm to 40 cm in length, and 
3 mm to 20 mm in diameter.

Figure 3. Amplatzer plug. It is very useful in large-caliber gonadal veins 
and in the internal iliac veins ostium.
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14cm long coils and 2 to 3 30 cm-to-40 cm long �ber coils 
are o�en needed to treat an ovarian vein (3-27) (Figures 4, 
5, and 6).
Picture 4F shows the CDE mapping, the internal puden-
dal and left obturator veins PFL into the superficial var-
icose veins of the thigh antero-lateral side and leg poste-
rior side. Picture 4G; the phlebography performed pri-
or to treatment confirms leaks from incompetent inter-
nal pudendal (black arrows) and (Picture 4H) left obtu-
rator veins (white arrows). Picture 4I; post-TE using the 
sandwich technique with sclerosing agents and coils (C), 
and plug (P) The image confirms the closure of the leaks 
with prolonged stagnation of contrast during the Valsal-
va maneuver.
At times, plugs become useful tools to achieve e�ective and 
precise TEs in large-diameter blood vessels like in the go-
nadal and hypogastric veins proximal sectors. A randomized 
clinical trial recently compared the results of TE to treat 
PCS with �ber coils and plugs in 100 patients (21). Ovarian 
and hypogastric veins were treated with a 1-year rate of clin-
ical success of 90% in both groups. Fewer devices were need-
ed in the group treated with plugs (4 vs. 18), shorter �uoros-
copy times, and less dose of radiation.
The combined TE of the gonadal vein can be per-
formed through the injection of a sclerosing agent into 

the vein most distal portion followed by the delivery of 
coils or plugs as agents of the mechanical TE into the 
proximal portion. However, as already mentioned be-
fore, the mixed TE “sandwich” technique is the most 
commonly used and recommended one. For this pur-
pose, ovarian vein catheterization should be deep and 
stable. The injection of the sclerosing agent should be 
stopped in the presence of mild ref low across the cath-
eter distal portion; the simultaneous use of the Valsal-
va maneuver during the injection of foam prevents re-
f low into the proximal portion and improves the pen-
etration and distality of collateral branches. Coil deliv-
eryshould begin as distal as possible after the injection 
of the sclerosing agent. After treating the ref low most 
distal area, the catheter is gradually retrieved at a rate of 
5 cm at a time, and coils are delivered in every level up 
to a few centimeters from the left renal vein and right 
IVC. The procedure is completed after the administra-
tion of a few more doses of foam, which creates some 
sort of “sandwich” between the coils and the sclerosing 
agent throughout the entire ovarian veins (7,18).
TE should extend to both gonadal veins entirely including 
these veins main tributary drainage branches to avoid reca-
nalization though parietal collateral veins (Figure 7).
To this point, special attention should be paid to make sure 
that the sclerosing agent and the coils don’t migrate towards 
the LRV, IVC or pulmonary arteries; the Valsalva maneu-
ver and the reverse Trendelenburg position during the injec-
tion of the sclerosing agent can minimize this risk. If possi-
ble, embolization should be bilateral using the same proto-
col in both ovarian veins (6-18). In cases of not so evident 
re�ow in the right ovarian vein some authors propose per-
forming the TE with coils or plugs. Other authors, however, 

Figure 4. 38-year-old woman with 3 previous pregnancies who develops 
congestive pelvic pain, vulvar and left LL varicose veins from the 5th mon-
th of her last pregnancy. Picture 4A confirms the bilateral utero-ovarian 
varicocele as seen on the MRI and Picture 4B as seen on the GIDP (white 
arrows). Picture 4C: left ovarian vein phlebography showing the connec-
tion of the bilateral utero-ovarian varicose veins (UOV) (black arrows) into 
the bilateral vulvar varicose veins (arrowhead) and left internal pudendal 
vein (PII). Complete disappearance of bilateral varicocele after the TE of ri-
ght (Picture 4D) and left (Picture 4E) gonadal veins with coils (C), plug (P), 
and sclerosing agents using the sandwich technique. Picture 4F: the CDE 
mapping reveals the presence of PFL from the internal pudendal and left 
obturator veins into the superficial varicose veins of the thigh anterior-la-
teral side and leg posterior side. Picture 4G: the phlebography performed 
before treatment confirms the presence of incompetent left internal pu-
dendal (black arrows) (Picture 4H) and obturator veins (white arrows). Pic-
ture 4I: the post-TE sandwich technique performed with sclerosing agent 
plus coils (C), and plug (P) closes the leaks with prolonged of contrast stag-
nation during the Valsalva maneuver..

Figure 5. Pelvic varicose veins seen after catheterization of right gonadal 
vein (5A) and treatment with TE (5B). Courtesy of Dr. Zubicoa Ezpeleta and 
Dr. Gallo González. Hospital Ruber Internacional (Madrid, Spain).

Figure 6. Right pudendal leak as seen through selective catheterization of 
the right internal iliac vein tributary branches (6A). Treatment with TE (6B). 
Courtesy of Dr. Zubicoa Ezpeleta and Dr. Gallo González. Hospital Ruber In-
ternacional (Madrid, Spain).
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suggest using foam in both gonadal veins distal sector, at all 
times, since they are intercommunicated (10,21).
Hypogastric veins should rather be catheterized via supra-
diaphragmatic access using a multipurpose catheter. Ini-
tially, a diagnostic phlebography of the hypogastric vein 
should be performed to con�rm the presence of pelvic vari-
cose veins and rule out the presence of leaks or re�ows into 
the genital region or LL through the pudendal, gluteal, 
and obturator veins. A�er con�rming the presence of leaks 
as seen on the phlebography, these incompetent branch-
es should be selectively catheterized as distal as possible to 
perform the TE with micro-foam perfusion and coil deliv-
ery. Polidocanol foam is useful to treat smaller peripheral 
vulvar veins (11).
All the necessary precautions should be taken regarding 
the TE of distal branches of the hypogastric vein, main-
ly the superior and inferior gluteal veins, because of the 
large diameter they can reach, proximity to the main 
branches of the hypogastric vein, and potential risk of 
migration (Figure 8). To avoid this complication, it is nec-
essary to use controlled delivery coils and place them as 
distal as possible. Also, they should be landed effectively 
in, at least, two venous branches using the sandwich tech-
nique, and target vessel oversizing (from 30% to 40%). 
Some studies suggest using occlusion balloon catheters 
for the early diagnosis and treatment of hypogastric veins 
and their leaks into the LL and genital region. In these 
cases, the balloon catheter should remain inf lated for, 
at least, 5 min. after the administration of the sclerosing 
agent in order to prevent ref low (9-14).

4.5.2.3 Postembolization care, complications, and 
follow-up

In some cases, a�er the TE treatment, pain can be quite debilitat-
ing. �at’s why some authors prefer to hospitalize their patients for 
pain management and control assessments until the next day fol-
lowing the procedure (9-14). Patients can experience mild-to-mod-
erate discomfort in the pelvic region for up to 5 days a�er the pro-
cedure (it is o�en temporary and rarely extends in time) with a 
good and quick response to NSAID (11). �ese symptoms are con-
sidered inherent to venous occlusion and known as “post-emboliza-
tion syndrome” whose main symptoms are pain and low-grade fe-
ver. Both symptoms would be associated with the number and cal-
iber of the vessels treated (6). Demanding physical activities should 
be avoided for 7 to 10 days a�er treatment (10).
TE complications associated with PCS are highly rare. �e 
rate of complications is low (<3%) and they are o�en minor 
complications including access vein thrombophlebitis, ovarian 
vein perforation, puncture site hematomas, a 13% rate of vari-
cose recurrence at the 5-year follow-up, and coil migration. �e 
latter is the most feared complication; it o�en resolves using en-
dovascular techniques and the Amplatzer snare (Figure 9). �e 

use of controlled delivery �ber coils has reduced their frequency 
considerably (4,6,16,28). 
Although the authors have di�erent views about it, both 
the control assessment and follow-up of patients post-TE 
have received very suitable proposals by the American Soci-
ety of Interventional Radiology (16). �e clinical results of 
TE can be assessed using visual analog scales (VAS) to mea-
sure the reduction of pelvic heaviness and pain. Also, qual-
ity of life (QOL) surveys can be used before and a�er treat-
ment (6,16). It is advisable to make a consultation appoint-
ment 3 months a�er the procedure followed by a second vis-
it 6 months later with the results of a transabdominal and 
transvaginal CDE and, if possible, with the results of a con-
trol MRI too (6,10).

4.5.2.4 Recommendations for transcatheter emboli-
zation of gonadal veins and hypogastric vein 
branches

• Choose the brachial or jugular venous access over the 
femoral one (better control, and lower risk or migration).

• Use femoral access in the retroaortic renal vein and when 
performing di�cult right gonadal vein catheterizations.

• Use the “sandwich” technique (foam-coils-foam) during 
the TE.

• Perform distal-to-proximal TE.

Figure 7. Anatomical scheme 
showing the extensive anastomotic network of both gonadal veins.

Figure 8. Postoperative relapse of varicose veins on the right thigh posterior 
side. The GIDP con�rms the presence of signi�cant re�ow into the inferior glu-
teal vein (GI) (picture 8A). The TE performed by injecting sclerosing foam (EE) 
(picture 8B) followed by coil (C) delivery using the sandwich technique (picture 
8C). Courtesy of Dr. Oscar Gural and Dr. Marcelo Dándolo.

Figure 9. Amplatzer snares. They are used for migrated coil retrieval.

ANASTOMOSIS OF GONADAL VEINS
Left gonadal vein

• Perirenal veins
• Vertebral venous plexus
• Inferior mesenteric vein

Right gonadal vein
• Superior Mesenteric Vein

Both
• Uterine veins
• Internal iliac veins

Courtesy of Dr. Javier Leal Monedero

INFERIOR GLUTEAL EMBOLIZATION
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• TE should be performed as proximal as possible to the 
gonadal veins to prevent relapses, and up to 5 cm away 
from the venous entrance while treating the entire in-
competent venous axis and its bypass pathways.

• Use long controlled delivery coils with diameters that 
should exceed the target vessel signi�cantly (oversize 
coils between 30% to 40%).

• Coils should be properly landed in large-caliber vessels 
with angulated controlled delivery coils that should also 
cover the two venous branches (Figure 10).

4.5.2.5 Results
Currently, TE is the method of choice to treat PCS in the 
absence of obstructive causes (7); the combination therapy 
of sclerotherapy and TE is a safe and e�ective method with a 
technical success rate >99%. In more that 90% of the cases, 
symptoms improve as con�rmed by the VAS between pre- 
and post-treatment, and from 5 to 6 points on a scale from 
0 to 10.4 (28). However, and although numerous case se-
ries and randomized clinical trials suggest that women with 
CPP due to ovarian or hypogastric vein re�ux bene�t from 
TE, overall, the evidence available to this point is of medi-
um quality (3-27). �e Latin American �erapeutic Guide-
lines on the management of Venous Disease and the Ameri-
can Venous Forum recommend endovascular treatment for 
PCS with an Intermediate Level of Evidence B and a Class I 
Recommendation (High Grade), being the �rst-line therapy 
particularly in young women (6,29).
Most authors agree on the importance of eliminating all 
sources of abdominal re�ux into pelvic �oor veins to mini-
mize the risk of insu�cient treatment and symptom recur-
rence (5-14). In cases of communication among the ovari-
an venous plexus, the internal iliac vein tributary veins, and 
PFL points into the LL, the TE of such venous connections 
improves the rate of success and reduces the rate of recur-
rence (14). No comparative studies have been conducted to 
this date so di�erent views on this issue have come up: on 
the one hand, perform a more conservative TE limited to 
the gonadal veins; and on the other hand, perform a more 
aggressive treatment including the incompetent hypogas-

tric venous branches of connection between pelvic �oor and 
the LL (4). Some authors claim that the therapeutic failure 
of certain patients may be due to the avoidance of incompe-
tent pelvic veins with PFL in the TE (5). If possible, re�uxes 
should always be treated as proximal as possible. 
�e causes of relapse or recanalization of embolized veins 
are:
• Pregnancy.
• Weight gain. 
• Technical failures:

- Inadequate, small coils that do not occlude the en-
tire venous axis and its bypass pathways.

- Very proximal TE without distal treatment or vice 
versa. �e delivery of very distal coils leaving a very 
long proximal venous segment untreated.

• Untreated associated compression syndromes such as the 
NCS or the MTS responsible for the secondary PCS.

Although there should be no signi�cant di�erences in the 
clinical results of endovascular treatment compared to the 
surgical treatment of PCS, the minimally invasive nature of 
the procedure plays a key role when choosing the TE with 
short recovery times and very low rates of complications (6). 
Also, some authors suggest that the clinical results of endo-
vascular treatment may be superior to the surgical ones in 
the management PCS (15,23), because it is very complicated 
to use the surgical approach on an incompetent gluteal vein 
with sciatic varicose veins.

4.5.3 Angioplastia en los síndromes obstructivos 
venosos 

La obstrucción del drenaje venoso de la pelvis debe ser con-
siderada y evaluada cuidadosamente en los casos de SCP. 
Las causas obstructivas-compresivas han sido subestima-
das como etiología del SCP30 y tanto los fenómenos compre-
sivos altos tipo SNC, como los bajos, tipo SMT y obstruc-
ción de VCI, pueden provocar IVP, várices útero-ováricas y 
SCP6,7,30-37. La presencia de IVP y SCP en los casos de SMT 
tiene una incidencia variable de hasta 80%31, y frecuencia de 
83% en el SNC32.
Ante la sospecha clínica y por imágenes (EDC, TAC o RM) 
de SCP asociado a SNC o SMT, la FDGI es el método de 
elección para con�rmar el diagnóstico y que permite cor-
roborar la existencia de gradiente de presión transestenóti-
co de signi�cancia (consultar los capítulos previos de diag-
nóstico por imágenes)7. El IVUS es una herramienta com-
plementaria muy útil en lesiones venosas profundas ob-
structivas-compresivas al momento de guiar la terapéutica 
endovascular7,37-41.
En los casos de SCP asociados a obstrucción de la VCI 
o SMT se recomienda tratamiento endovascular inicial 
empleando ATP con stent autoexpandible en VCI y/o 
vena ilíaca según corresponda. Cuando se confirma que 
la congestión pélvica es debida a SNC (compresión he-
modinámicamente significativa de la VRI por la AMS, 
sin síntomas asociados), se recomienda con bajo nivel de 
evidencia27 realizar inicialmente ET de las venas con re-
f lujo, reservando la ATP con stent de VRI para pacientes 
con hematuria, dolor lumbar severo o várices persistentes 
después de la ET7,18,30-37. En la actualidad es excepcional el 
empleo del tratamiento quirúrgico vascular convencion-
al de estas lesiones.

Figure 10. Right gluteal leak embolization including two venous branches. 
Courtesy of Dr. Zubicoa Ezpeleta and Dr. Gallo González. Hospital Ruber Inter-
nacional (Madrid, Spain).



24     Revista Argentina de Cardioangiología Intervencionista 2021;12(1):14-43

4.5.3.1 Obstruction of inferior vena cava and 
May-Thurner syndrome

Pathophysiology and clinical presentation
MTS is a clinical-anatomical condition in which the le� 
common iliac vein is compressed by the right common ili-
ac artery, or chronic venous endothelial damage is caused by 
the constant arterial pulsatility with �nal obstruction. �e 
resulting venous hypertension gradually progresses into ve-
nous incompetence, le� lower limb swelling, pain, and func-
tional impotence. A total of 6 anatomical variants of MTS 
have been described and should be taken into consideration 
because they can compromise both iliac axes (le� and right):
1. Compression of the le� common iliac vein by the right 

common iliac artery.
2. Compression of the le� common iliac vein by the le� in-

ternal iliac artery or tortuous and elongated le� com-
mon iliac artery.

3. Compression of the right common iliac vein by the right 
common iliac artery.

4. Compression of the right common iliac vein by the right 
internal iliac artery.

5. Compression of the external iliac vein by the inguinal 
ligament.

6. Compression of the right common iliac vein by the le� 
common iliac artery in patients with le� IVC (29).

In the presence of trigger factors such as hormonal therapy, 
pregnancy or thrombophilia, some patients can also show 
extended ilio-femoral and distal forms of acute DVT even 
with phlegmasia (29,45).
�e degree of IVC obstruction, whether acute or chronic, 
can be very di�erent. It o�en associates unilateral or bilat-
eral long-term iliac venous obstruction and various symp-
toms due to the common development of an e�cient col-
laterality. Causes include IVC developmental anomalies 
(hypoplasia, agenesis, membranes), the Budd-Chiari syn-
drome, MTS a�ecting the IVC, postoperative problems 
(use of IVC �lters included), the post-thrombotic syn-
drome (use of central catheters included), idiopathic issues, 
malignant tumors, thrombophilia, adenopathies, and ad-
ventitial cyst (42,43).
Collateral venous drainage of MTS and IVC obstructions 
is performed through some of these main circuits: ilio-lum-
bar veins, perivertebral veins, the hemiazygos-azygos system, 
pelvic and abdominal parietal veins, and through the hy-
pogastric vein circuit that runs through the presacral plex-
us and into the IVC. If this hypogastric collaterality is per-
formed through the utero-ovarian and gonadal veins, the 
obstructive development of PCS can occur (44).
In many of these patients it is possible to identify the PFL 
into LL by just looking at atypical varicose veins in relation 
to pudendal, gluteal, obturator or inguinal points.
Although the incidence rate of MTS is still under discus-
sion, it is prevalent in young women from 20 to 40 years of 
age. Approximately 80% of the patients with MTS develop 
ilio-femoral DVT and 20% develop venous incompetence 
(45).

Technique
Beyond etiology, the treatment of choice to re-establish the 
normal antegrade venous �ow in MTS and IVC obstruc-
tion is to perform a PTCA with stenting (44-49). �us, the 

management of PCS associated with these causes is also a 
PTCA with stenting because it improves symptoms signi�-
cantly, quality of life, and even ovarian vein incompetence 
(6,32,33). �e TE therapy of ovarian vein re�ux is spared 
for cases of persistent symptoms post-PTCA. Nevertheless, 
according to some authors, in women with MTS associat-
ed with ovarian vein re�ux and a signi�cant variceal load at 
pelvic level, simultaneous treatment is advised (6,30,31).
�e use of venous access to perform these PTCAs varies de-
pending on the region and spread of the target venous le-
sion. �e right internal jugular vein access is perfect to treat 
IVC obstructions and the common femoral vein access is 
suitable to treat signi�cant MTS related stenosis. Howev-
er, for the management of extensive ilio-femoral or ilioca-
val thrombotic obstructions multiple venous accesses may 
be necessary including the super�cial femoral, popliteal or 
tibial veins. �at is why there is not such thing as a one-size-
�ts all approach for all the cases. Instead, proper training, 
ultrasound-guided catheterizations, and strategy planning 
are necessary to be able to face damaged anatomies (29-32).
Guidewires of di�erent characteristics combined with hy-
drophilic-coated support catheters are used to recanalize ex-
tensive and chronic obstructions of the IVC and iliac veins, 
both acute and chronic. In case of a recent thrombosis, the 
post-recanalization is completed by fragmentation, throm-
bus aspiration, and the occasional infusion of thrombo-
lytic agents in situ (pharmacomechanical thrombolysis). 
Some heart teams use additional removable vena cava �lters 
during the management of acute thrombosis. A�erwards, 
support metal guidewires (eg, the Amplatz Super Sti�) and 
large-diameter high-pressure balloons (usually 10 mm to 24 
mm) allow us to dilate the IVC or iliac vein obstructed seg-
ment prior to stenting. Both the spread of the lesion and the 
proximal-distal landing zones for stent implantation should 
be determined accurately, if possible, under IVUS guidance. 
Self-expandable large-bore nitinol tents are o�en used (20 
mm to 22 mm for the IVC and 14 mm to 18 mm for the ili-
ac veins) with variable lengths (from 40 mm to 150 mm).42-
44 (Figure 11).
Phlebography and pressure measurements should be able 
to identify iliac, femoral vein or IVC stenoses. Nonethe-
less, the IVUS is superior to phlebography for the detection 
of signi�cant stenosis (7,48). Also, the IVUS identi�es the 
proximal implant site in the iliocaval con�uence with great-
er accuracy prior to stent implantation. A�erwards, during 
post-PTCA assessment, it also allows us to determine the 
position and con�guration of the stent with great accuracy 
(7,38-41,48).
Together with the common iliac vein, the accurate assess-
ment of the entire IVC, iliac and femoral veins with IVUS is 
advised to detect any additional obstructions at entry or exit 
levels that could a�ect the patency of the stent (7).
Predilatation of iliac femoral or IVC venous stenoses with 
balloons of proper diameters is mandatory and should al-
ways be prior to stenting because it facilitates its correct im-
plantation by solving the �brotic adherences that are so typ-
ical of MTS.
�e Society of Vascular Surgery and the American Venous 
Forum recommend self-expandable stents to treat MTS-
type iliocaval compression syndromes (29,49). Current-
ly, the most commonly used onesare the self-expandable ni-
tinol stent that is between 14 mm and 18 mm in diameter 
and for venous use only. �e correct positioning of the stent 
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should exceed the compression of the le� iliac vein by right 
iliac artery and slightly protrude into the IVC (6,7,18,50,51). 
�e new venous nitinol stents designed with greater radial 
strength facilitate opening and overcome the double force 
exerted by venous retraction and iliac arterial pressure (in 
MTS) while keeping the proper �exibility to “copy” the ve-
nous anatomy. Of precise positioning and delivery, there is 
no room for signi�cant shortening. For this reason, lengths 
should be selected based on the spread of the lesion to be 
covered (available measurements: from 40 mm to 150 mm). 
Some specially designed stent models come with reinforced 
proximal borders and meshes with wide open cells to o�er 
less resistance to contralateral iliac vein �ow (52). Howev-
er, the superiority of the stents available today in the long-
term patency of the iliac vein has not been con�rmed yet (7). 
Postdilatation a�er stent implantation is still important 
for the complete expansion of the stent andprevent stent 
migration.
A control phlebography post-PTCA should con�rm the cor-
rect positioning of the stent, the proper venous in�ow and 
out�ow, and the resolution of the iliac, femoral or IVC occlu-
sion with disappearance of collateral drainage circuits (6,18).
We recommend the combined therapy of all pelvic leaks due 
to obstructive or compression syndrome because, in most 
patients, sustained venous hypertension causes the de�nitive 
claudication of the valvular system with persistent re�uxes 
a�er the PTCA. �e TE of these incompetent pelvic veins 

using the sandwich technique with sclerosing foam and con-
trolled delivery coils gives excellent results.

Results
Endovascular recanalization using PTCA with self-expan-
dable stents and balloons has proven to be a safe and durable 
procedure in cases of both acute and chronic stenosis and/or 
occlusion of the iliac vein and the IVC (42-44,46,47). With 
technical success rates over 94%, the iliac venous primary 
and secondary patency was maintained at the 5- and 7-year 
mark in non-thrombotic obstructions, acute thrombotic 
obstructions, and chronic obstructions in 96% to 99%, 87% 
to 89%, and 79% to 94%, respectively (42-54).
With acceptable reported mortality rates (0.1% to 0.7%), 
this venous revascularization can become complicated 
with early re-thrombosis in 1% to 6.8% of the cases, ble-
eding (0.3% to 1.1%), and PTE (0.2% to 0.9%) on rare oc-
casions (46).
Although there is no undisputed evidence on the use of an-
ticoagulant therapy a�er PTCA with stenting in veins, the 
general consensus is to administer anticoagulant therapy for 
6 months if there is no formal contraindication or higher 
bleeding risk. �e use of antiplatelet therapy is le� at the dis-
cretion of each medical team and also based on the need for 
antiplatelet therapy due to other medical indication (53,54).
Healthcare measures include the use of elastic compression 
of the damaged limb, occasional help from venoactive drugs, 
clinical follow-up (VAS and QOL), and control with diag-
nostic imaging modalities across the years.
(See the Imaging Diagnosis and Surgical Treatment chapters 
for further information).

4.5.3.2 The nutcracker syndrome

Phenomenon, syndrome and di�erential diagnosis
�e actual incidence rate of the nutcracker syndrome (NCS) 
is unknown, but in general, it is a relatively rare entity o�en 
misdiagnosed as a cause of PCS or the typical NCS symptoms.
We should distinguish the nutcracker syndrome from the 
nutcracker phenomenon. In the syndrome, compression 
of the LRV by the SMA is associated with the presence of 
symptoms, usually lower back pain, PCS, proteinuria, and 
le� renal micro- or macrohematuria. In the phenomenon, 
the compression of the LRV is not accompanied by the typi-
cal symptoms of PCS (7).
Although the assessment of suspected LRV compression is 
initially performed noninvasively througha CDE, a CAT 
scan or an MRI, diagnosis is con�rmed through renal phle-
bography and measurement of the renocaval venous pressure 
gradient or through the IVUS. Both diagnostic imaging 
modalities, though invasive, are still the gold standard (41). 
Despite the high technical accuracy of these imaging modalities, 
the range of renocaval pressure gradients between patients with 
NCS and healthy people can overlap. �is is not only due to the 
fact that there is such thing as a range of pressure gradients in as-
ymptomatic patients, but also to the fact that patients with NCS 
can have “normal” pressure gradients (<3 mmHg). �is can be 
explained by the compensation of renal venous hypertension 
that sparks the development of collateral circulation, through 
the lumbar or gonadal veins (41), that occurs in some instances 
of the nutcracker phenomenon where the gonadal vein collater-
al dilatation and drainage can cause symptoms of PCS without 
the typical NCS symptoms (7). On the other hand, although 

Figure 11. 19-year-old woman with a past medical history of multiple venous 
catheterizations in neonatal age, and IVC and bilateral iliac vein occlusion. She 
develops progressive PCS with typical pelvic pain and bilateral utero-ovarian vari-
cose veins as seen on the CDE and the MRI. Picture 11A: the ascending phlebogra-
phy of right LL con�rms the presence of right utero-ovarian varicose veins (VU-
OD) draining into the right gonadal vein (GD) due to right primitive iliac vein oc-
clusion (OIPD). Picture 11B shows an inferior vena cava obstruction (OVCI) repla-
ced by perivertebral collaterals. The ascending phlebography of right LL perfor-
med in 11C and 11D reveals the presence of an iliac occlusion (IO) with draining 
from pelvic collaterals and left utero-ovarian varicose veins (VU-OI) into the left 
gonadal vein (LGV). Picture 11E shows the phlebography and venous CCTA (Pic-
tures 11F, 11G, and 11H) of the post-revascularization outcome with PTCA and 3 
nitinol venous stents (a 20 mm x 100 mm stent into the IVC, a second 16 mm x 80 
mm stent into the primitive iliac veins and a third 14 mm x 120 mm stent into the 
external iliac and left proximal common femoral arteries). Courtesy of Dr. Eisele.
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the IVUS has a greater speci�city compared to phlebography for 
the diagnosis of deep vein stenoses and thromboses (7,41,48), a 
signi�cant stenosis con�rmed through this imaging modality (> 
50% of the LRV lumen) does not necessarily mean that we are in 
the presence of a clinically relevant stenosis (7).
Gonadal and iliac dynamic phlebography (GIDP) associat-
ed with the use of the Valsalva maneuver is a valuable tool to 
determine the presence of LRV compression in its anterior 
or posterior variants, and to identify collateral venous drain-
age and �ow direction. Also, to distinguish primary from 
obstructive gonadal vein incompetence due to the NCS.
�e Ibero-American Working Group of Pelvic Studies is 
currently conducting a prospective and retrospective study 
of hemodynamic assessment in the NCS setting. �ey in-
tend to identify di�erent patterns of the bypass pathways 
that may be associated with the clinical signs in order to 
guide the therapies. �e protocol suggests the use of le� re-
nal phlebography, sustained Valsalva maneuver, and 360-de-
gree rotational image acquisition of the patient.
�e di�erential diagnosis of the NCS should be performed 
with renal lithiasis, glomerulonephritis, endometriosis, re-
nal vascular malformation, varicocele, musculoskeletal dis-
orders with le� lower back pain, and PCS due to primary ve-
nous incompetence (29).

Treatment
A�er the presence of the nutcracker phenomenon or syndrome 
has been con�rmed, a thorough assessment of the clinical, lab-
oratory, and imaging �ndings should be conducted to better in-
dividualize the therapies. Although there are several therapeu-
tic strategies for the management of the NCS, to this date, no 
consensus has been achieved on the treatment technique to be 
used with evidence of good quality and recommendation of 
great e�cacy and safety for most cases (29,37).
In patients with mild and/or transient symptoms of hema-
turia and lower back pain or in patients under 18, early clin-
ical therapy is advised. Both weight gain and medication to 
improve renal perfusion can achieve long-lasting improve-
ments in 30% to 68% of the cases (37).
(�e details and results of the open and laparoscopic surgi-
cal treatment will be discussed in the chapter devoted to vas-
cular surgery).
Over the last few years, several studies have been published 
on the growing experience with the endovascular manage-
ment of the NCS with PTCA plus stenting favored by the 
development of venous PTCA in other territories with ex-
cellent bene�ts and low long-term morbidity and mortality 
(32-37).
In the strategic planning of PCS cases associated with the 
“nutcracker phenomenon” and signs of gonadal vein incom-
petence, an early TE of the gonadal and/or pelvic veins with 
re�ux and leak points into the LL is advised. However, in 
the presence of the NCS plus PCS with hemodynamically 
signi�cant stenosis of the LRV (as con�rmed by a higher re-
nocaval pressure gradient or spontaneous LRV re�ux into 
the gonadal vein), a PTCA with stenting on the LRV is sug-
gested initially.7,23,36,37
It is advisable to perform the combined therapy of le� go-
nadal re�ux with TE associated with the PTCA with stent-
ing on the LRV because the PTCA alone cannot �x second-
ary pelvic congestions (36). A subsequent gonadal TE treat-
ment can become di�cult because of the presence of the 
previous stent and gonadal vein proximal thrombosis. 

Technique
�e PTCA with stenting on the LRV is a technically com-
plex procedure that requires speci�c technical training and 
proper knowledge of the materials needed.
Access via internal jugular vein is usually more appropriate be-
cause it provides good support, control, and accuracy to later 
use the material needed for the catherization and the PTCA. In 
cases of horizontal LRV, femoral access can also be a good op-
tion, and double jugular and femoral access is always advised. 
�e use of an Amplatz sti� guidewire with a short, �exible tip 
followed by a 50cm long vascular introducer sheath provides 
support and control when performing a PTCA on the LRV. 
Self-expandable nitinol stents of 12 mm to 16 mm in diame-
ter and 40 mm to 60 mm in length are o�en used (the main 
experience published to this date used dedicated non-venous 
self-expandable stents) (32-37) (Figures 12, and 13). Authors 
with over 20 years of experience performing endovascular pro-
cedures to treat PCS and compression syndromes like Dr. Zubi-
coa and Dr. Leal Monedero have witnessed the advances made 
on the di�erent materials used: coils, plugs, and stents. �ey 
claim that these nitinol stents speci�cally designed for venous 
disease are the most suitable ones (18,36).
Nonetheless, the delivery of the Wallstent endoprosthesis stent 
can be aborted once it has begun and repositioned if implanted 
incorrectly. �is great advantage added to the operators’ experi-
ence with minimal complications make it the perfect choice for 
the management of the NCS (36) (Figures 12, and 13).
We should mention that the Wallstent endoprosthesis stent 
was one of the �rst stents ever used to treat venous disease by 
Dr. Neglen and Dr. Raju (both experienced using this stent) 
(38,40,43,45).
�e diameter of the stent should be oversized by 20% in the 
LRV. Also, predilatation with a 14 mm to 16 mm balloon 

Figure 12. Palmaz balloon expandable stent implantation into the left renal 
vein in 2004. Picture 12A shows the critical stenosis of the left renal vein fol-
lowed by left gonadal re�ow. Picture 12B shows the dilatation of the balloon 
expandable stent. Picture 12C shows the complete balloon in�ation and open-
ing of the stent. Courtesy of Dr. ZubicoaEzpeleta and Dr. Gallo González. Hospi-
tal RuberInternacional (Madrid, Spain).

Figura 13. Wallstent self-expanding stent implantation into left renal vein. Pic-
ture 13A shows the Wallstent endoprosthesis stent during its opening with the 
possibility of aborting the implantation. The inferior vena cavogram (Picture 
13B) performed for guiding purposes allows the correct implantation of the renal 
stent. Courtesy of Dr. ZubicoaEzpeleta and Dr. Gallo González. Hospital RuberInt-
ernacional (Madrid, Spain).
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is recommended before stent implantation. However, some 
authors avoid using predilatation on a routine basis. Accord-
ing to these authors, the incidence rate of LRV synechiae or 
thrombosis due to the NCS is rare (36) (Figure 14).
When necessary, in-stent postdilatationshould be careful-
ly performed to avoid altering the integrity or positioning 
of the stent.7 �e proximal border of the stent implanted 
should run parallel to the LRV ostium to avoid its protru-
sion into the IVC (6,18).
Pelvic and gonadal venous leaks and hypogastric branches due 
to the NCS should be treated with TE. �e combined therapy 
of gonadal TE and the sandwich technique associated with the 
PTCA with stenting is advised to avoid incomplete or insu�-
cient treatments (36) In most cases, secondary gonadal re�ux 
persists due to the presence of residual valvular incompetence.
�e control renal phlebography post-PTCA should con�rm 
the washout into the ICV and the absence of ovarian venous 
re�ux or into other perirenal veins, as well as the normaliza-
tion of the renocaval pressure gradient from 0 to 1 mmHg as 
indicators of a successful therapy (6,7,18,34,36). However, 
some studies published claim that this normalization of the 
post-PTCA or surgical pressure gradient inexplicably did 
not follow the clinical resolution achieved (37).
On the one hand, follow-up should be performed by quantify-
ing to what extent lower back pain improved while looking for 
signs of PCS, if present, and controlling hematuria. On the oth-
er hand, the images obtained through the CDE and CAT scan 
and/or the MRI should beused to con�rm the success of the 
procedure and tip o� about the main risk of stent migration.

Results
The series published of PTCA for the management of the 
NCS, though heterogeneous in the number of cases, fol-
low-up time, type of stent used, and imaging modality re-
ported, reveal interesting clinical success rates with vari-
able improvements in 80% to 96% of the cases.
However, the rate of major complications of occlusion, 
stent fracture but, above all, stent migration to the heart 
chambers is between 0% and 6% according to the di�erent 
studies published so far. �is is indicative of the need to ac-
curately adjust the indication of PTCA compared to oth-
er therapies and have the necessary and speci�c experience 
(29,32-37). �e development of a speci�c stent could pre-
vent these parietal �xation problems. For this reason, the 
PTCA for the management of the NCS has a Recommen-
dation Class II or lowand aLevel of Evidence C.
(See the chapters on Imaging Diagnosis and Surgical Treat-
ment for additional information)

     4.5.4 Recommendations

1

We recommend the endovascular treatment of PCS especially in young 
women. (Level of Evidence B, Recommendation Class I) (6,29 ). The TE is re-
commended as the treatment of choice for the management of PVR of 
nonobstructive causes. Venous PTCA with stenting is advised as the early 
treatment of choice for the management of obstructive PCS (6,7).

2
Emplear de preferencia la técnica de ET en sándwich de venas gonada-
les6-18 y ramas hipogástricas con fugas de piso pelviano.

3
En ET emplear coils �brados de liberación controlada largos para tratar 
venas gonadales insu�cientes hasta el sector más proximal. 

4
Tratar con ET todas las fuentes de re�ujo pélvico-abdominal hacia MMII 
para minimizar la recurrencia de síntomas5-14. 

5

En SCP por obstrucción de VCI o SMT, se recomienda resolución del fe-
nómeno compresivo (ATP) asociado al tratamiento simultáneo de la con-
gestión pélvica secundaria (ET) responsable de la sintomatología. (Nivel de 
Evidencia B, Recomendación Clase I-II) 6,7,18,29-37.

6

En el SNC actualmente está discutido la resolución endovascular o ci-
rugía abierta. Recomendamos emplear procedimientos endovascula-
res combinados del re�ujo gonadal (ET) y ATP de VRI con stent por la 
mínima morbilidad y elevada e�cacia. (Nivel de Evidencia B, Recomenda-
ción Clase IIa)7,18,29-37.

7
Emplear IVUS en SCP asociado a SNC y/o SMT tanto para la con�rmación 
diagnóstica como para guiar el procedimiento terapéutico7,38-41,48.

8
Recomendamos realizar consultas clínicas de control a los 3 y 6 meses 
empleando índices (VAS, QOL) posprocedimiento con evaluación de EDC 
y RM de control 6,10,16.
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4.6 Surgical treatment
Authors: Oscar Gural Romero, Santiago Gil, Eugenio Piraino

4.6.1 Introduction 

�e therapeutic management of PCS is complex if we take 
into account that it involves young patients, mostly in their 
fertile years with symptoms not always attributed to venous 
incompetence, but to gynecological, urological, traumatic, 
and even psychological disorders.
�e use of psychotherapy, hormonal therapy, progestogens 
and gonadotropin receptor antagonists has been described 
with uncertain and limited results (1).
�anks to the knowledge provided by pathophysiology and 
use of additional imaging modalities like the CDE, the 
GIDP, the CAT scan, and the MRI, gonadal and hypogas-
tric axis re�ux has been established as the origin of symp-
toms either in isolation or in association with compression 
or post-thrombotic syndromes.
Given the lack of results from the symptomatic or hormonal 
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medical therapy, surgical treatments have described for over 
22 years including selective venous ligations and anexo-hys-
terectomies. Conventional or robot-guided laparoscopic ap-
proaches have been developed for gonadal vein ligation. Al-
though the early results on the management of PCS were 
optimal, complications were reportedly associated with 
open surgery and with a high rate of symptom persistence 
and relapse. �is ignited the search for minimally invasive 
endovascular procedures. �e TE has had a crucial evolu-
tion over the last few years and has yielded excellent results 
with less morbidity and relapses and fast patient recoveries. 
�at is why, to this date, it is considered as the gold stan-
dard. We will be analyzing the di�erent surgical options be-
low including their indications, limitations, complications, 
and long-term results. Each with its own precise indication 
within the current therapeutic armamentarium of PCS (2).
We can categorize them into conservative (or open) surgi-
cal procedures and non-conservative or minimally invasive 
ones.

4.6.2 Conservative surgical treatment 

6.6.2.1 Selective gonadal vein ligation through open 
or conventional approach

Intra- or extraperitoneal gonadal vein ligation is one of the 
most commonly used techniques. Back in 1984, Rundqvist 
et al. described ovarian vein extraperitoneal resection to 
treat PCS. A total of 70% of the patients got better at the 
short-term follow-up (3,4)
Back in 1985, Lechter et al. introduced the technique of go-
nadal vein ligation via open surgery. Treatment was admin-
istered on the most signi�cant side, and bilaterally in some 
cases. �e objective of this technique is to avoid the re�ux 
and the PVR caused by gonadal veins without compromis-
ing the distal treatment of these veins that are responsible 
for symptom persistence or varicose vein relapse (5).
�e drawbacks of these open procedures (prolonged ileus, 
infections, hematomas, and intestinal bridles) are directly 
associated with the approach described.

4.6.2.2 Laparoscopic selective gonadal vein ligation
�e arrival of laparoscopy in the diagnosis of CPP played an 
important role in its etiological and therapeutic de�nition. 
With a 77% speci�city and a 96% sensitivity and associat-
ed with the clinical signs of pelvic �oor pain, dyspareunia, 
vulvar or atypical varicose veins, it certi�es the diagnosis of 
PCS (Figure 15).
�ere are former studies on ovarian and other pelvic vein 
ligation via extraperitoneal and transperitoneal access 
through laparotomy or laparoscopy. Rates of improvement 
over 70% are reported. However, most of these studies are 
observational and case series with methodological de�cien-
cies. �is technique should only be indicated when endovas-
cular procedures fail or areunavailable (3).
Back in 1995, Mathis et al. described the performance of 
diagnostic laparoscopies associated with selective gonadal 
ligation (6). In 1998, Gómez et al. published the satisfacto-
ry results of 25 patients with CPP and PCS with gonadal 
ligation (7). Regarding technical details, the laparoscopic 
approach requires 3 introducer sheaths, creation of pneu-
moperitoneum, and general anesthesia in a surgical set-
ting. A�er the corresponding examination and upon con-
�rmation of venous congestion, the retroperitoneal plane 

is dissected, and the gonadal packet can be interrupted 
with knots, endosutures, metal clips, bipolar or laser ther-
mal ablation or with the Ligasure technique, all with early 
satisfactory results (8).
In 2003, Gargiulo et al. introduced their experience with 
laparoscopic ovarian transperitoneal ligation in 23 women 
with a 1-year follow-up and a 60-minute surgery under gen-
eral anesthesia. Pain and varicocele improved signi�cantly 
in the 23 cases. We should mention that these patients had 
longer hospital stays and recovery periods and needed gen-
eral anesthesia compared to patients treated with the endo-
vascular techniques. Follow-up times were short considering 
that most relapses occur a�er 2 years (9).
Ovarian vein ligation gives immediate satisfactory results 
but is also associated with comorbidities and longer hospi-
tal stays (10) (Table 1).
We should mention complications like vascular or organ le-
sions caused by trocars, gonadal vein ruptures, and clinical 
signs attributed to the creation of pneumoperitoneum.
In their multicenter study, Chapron et al. assessed 29966 
laparoscopies with a rate of complications of 4.6% for every 
1000 procedures and one death associated with this proce-
dure. Most complications were due to trocars and to the cre-
ation of pneumoperitoneum being the human factor (the 
operator) a crucial factor here. According to di�erent stud-
ies conducted, the rate of complications is between 2% and 
5% for every 1000 procedures (11-13).
Laparoscopy (o�en used for the diagnosis and treatment of 
other causes of CPP such as endometriosis and adherences) 
is, however, ine�ective to diagnose PVR. CO2 pressure and 
the Trendelemburg position can collapse dilated pelvic veins 
and they can go misdiagnosed. Since we other non-invasive 
diagnostic imaging modalities are available, the laparoscopy 
should not be used as the �rst-line therapy to rule out the 
presence of suspected PCS.

Complications of laparoscopic ligation (14-16)
• Lesions due to trocar insertion: 19% were major le-

sions that required conversion to open surgery. Vas-
cular, intestinal, and urinary lesions occurred in 
80%, 30%, and 25% of the cases, respectively. Most 
cases were due to technical failures, use of addition-
al approaches, previous history of surgeries, and lack 
of experience managing complex cases. Currently, 
techniques with mini-trocars and minicameras have 
been developed, and even hybrid approaches with 
mini-laparotomies that reduce the incidence rate of 
the lesions described above.

Figure 15. Laparoscopic dilatation of ovarian veins.
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• Vascular lesions: they represent 1/1000 of all compli-
cations reported including lesions located in the aorta, 
arteries, iliac veins, vena cava, hypogastric, and gonad-
al veins. Most of them were caused while trocar inser-
tion. �ey can be mild or cause life-threatening bleed-
ing. Some can be identi�ed by bleeding coming out of 
the trocars, but most of them cause retroperitoneal he-
matomas that can go misdiagnosed and increase when 
the creation of pneumoperitoneum is interrupted. Mon-
itoring the patient plays an important role here since 
sustained hypotension, tachycardia, and a situation that 
does not respond to expansion leads to suspecting the 
presence of a severe lesion that requires immediate con-
version and vascular repair (19).

• Pulmonary thromboembolism due to carbon dioxide 
can be caused by infusion with a needle at pneumoperi-
toneum gas IV level and is associated with a high mor-
tality rate. It requires an early participation by the anes-
thesiologist and the heart team (20).

• Cardiopulmonary complications like arrhythmias, car-
diopulmonary shock, and cardiac arrest, o�en associat-
ed with hypercapnia or anoxia, hypoventilation, many 
of which are dueto a prolonged Trendelemburg position 
and an inadequate pneumoperitoneum. 

• Neurological complications such as brachial femoral 
neuropathy attributed to unhealthy and prolonged po-
sitions and postures (21).

• Intestinal complications: with an incidence rate from 
0.03% to 0.6%, they include perforation or thermal in-
jury of colon, small intestine, and stomach. �e pres-
ence of an inadequate pneumoperitoneum or previous 
adherences are a predisposing factor. Many of them can 
go misdiagnosed and later progress into peritonitis and 
sepsis (22).

• Urological lesions: with an incidence rate that from 
0.42% to 1.6%, they include the accidental ureteral C-sec-
tion or thermal injury and vesical perforations (23).

Limitations of gonadal laparoscopic ligation (24)
• It requires general anesthesia
• It has greater morbidity compared to TE endovascular 

procedures.
• Vascular, intestinal, neurological, and cardiac lesions are 

the most signi�cant and severe of all.
• Hospital stays of 2 or more days whereas TE is an out-

patient procedure or requires a 12-hour hospital stay in 
most cases. 

• Impossibility to estimate accurately the severity and 
spread of venous incompetence because of the supine 
position and vascular venous collapse caused by the 
pneumoperitoneum.

• Impossibility to assess bypass pathways like the pre-
sacral, hypogastric, periovarian or periuterine ones.

• It only allows us to treat gonadal incompetence. It sim-
ply cannot solve the incompetence of hypogastric vein 
branches like the internal pudendal, inferior gluteal, and 
obturator ones that is responsible for 30% to 40% of pel-
vic bypass re�ux or �ow.

• Once the gonadal vein has been obliterated, the possible 
relapses that may occur cannot be treated.

4.6.3  Non-conservative surgical treatment 

4.6.3.1 Hysterectomy and salpingo-oophorectomy
If medical treatment proves unsatisfactory, the hysterectomy, 
whether associated or not with unilateral or bilateral oopho-
rectomy, can be an option. �e patients from di�erent stud-
ies have shown early symptom relief. However, subsequent 
follow-up has revealed the existence of persistent pelvic pain 
in 33% of the cases and a recurrence of the clinical signs in 
20% of the cases associated with the appearance of urinary, 
rectal, and gynecological disorders (25).
Hartmann et al. conducted a study on quality of life tak-
ing into account pelvic pain and depression. �ey included 
1249 women treated with hysterectomy who were followed 

TABLE 1. Treatment of pelvic congestion, open and endovascular techniques. Adapted from: O’Brien. Vasc Surg: Venous and Lym Dis 2015..

 Study (year) n  Treatment Time 
months

 Complications Clinical re-
solution  %

 Medical treatment 

Farquhar et al. (1989)
Reginald et al. (1989)
Soysal et al. (2001) 

22
84
47

AMP vs. AMP + psychotherapy 
AMP vs. placebo
GnRH agonist

9
8

12

Weight gain, edema
Weight gain, edema
Hot �ashes, mood swings, night sweats 

73
75
65

Embolization 

Edwards et al. (1993)
Sichlau et al. (1994)
Cordts et al. (1998)
Maleaux et al. (2000)
Venbrux et al. (2002)
Scultetus et al. (2002)
Pieri et al. (2003)
Kim et al. (2006)
Kwon et al. (2007)
Creton et al. (2007)
Asciutto et al. (2009)
Castenmiller et al. (2013)
Hocquelet et al. (2013)
Laborda et al. (2013

3
3
9

41
56
57
33

127
67
24
35
43
33

202

Coils
Coils
Coils, coils, and cyanoacrylate 
Sclerosing agent
Sclerosing agent
Coils, sclerosing agent plus resection
Sclerosing agent
Sclerosing agent and coils
Coils
Coils and phlebectomy
Coils
Coils
Coils
Coils

12
22.8
13.4
19.9
22.1

25-288
6.5
45
48
36
45

26
60

None
1 recurrence 
2 recurrences
Migration of injected cyanoacrylate at 4%
3.6% coil migration; 5.4% recurrence
None 
None
5% recurrence 
None
4.2% recurrence; 4.2% coil migration 
None
None 
1 catheterization failure 
3% inguinal hematoma, 2% coil migration, 0.5% allergic reaction 
to contrast agent

100
67

88.9
58.5
65

75,4
61
83
82
76
47
88
61

93.8

Surgery 

Rundqvist et al. (1984)
Beard et al. (1991)
Mathis et al. (1995)
Gargiulo et al. (2003)0

15
36
1

23

Left ovarian resection
Bilateral oophorectomy + hysterectomy
Ovarian vein laparoscopic ligation 
Ovarian vein laparoscopic ligation

67.2
12

12

 6.7% wall infection
 6.7% bleeding, infertility, mortality, long hospital stays
 None
  Ileus, hematoma

73.3
67

100
74
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for 2 years. �ey initially con�rmed a drop in the rate of pel-
vic congestion from 97% to 19% followed by an improved 
quality of life (both physical and social) in 50% the patients. 
�e rate of depressive signs dropped from 85% to 33%, and 
dyspareunia improved in all the patients (26).
Based on their own experience Nieber et al. described that 
hysterectomy has better results compared to medical and 
surgical therapy regarding uterine preservation.
Most studies are about conventional hysterectomy with 
open surgery, but the most recent series show a better quali-
ty of life with laparoscopic compared to open hysterectomy 
at a 4-year follow-up (27,28).
In a comparative study between hysterectomy plus bilateral 
or unilateral oophorectomy and TE plus hysterectomy fol-
lowed by hormonal therapy, Chung et al., con�rmed that all 
patients improved signi�cantly. Still, they recommend the 
TE over open surgery because of the fast recovery times and 
an outpatient procedure with immediate results. Even di-
agnostic phlebography can be used as a therapy during the 
same surgical act, which avoids the use of two radiological 
procedures (29). 
�e long-term follow-up of some series con�rmed that clini-
cal results are variable, and that symptom and sign improve-
ment is poor and non-signi�cant (29,30)
Symptom persistence or relapse occur due the numerous 
anastomoses among ovarian, hypogastric, and uterine veins. 
Salpingo-hysterectomy is not always accompanied by the li-
gation of these utero-ovarian connections or associated with 
the treatment of pelvic leak points that are responsible for 
the clinical signs and the presence of genital or atypical vari-
cose veins in the LL (31).
Table 2 shows the results of the four main series: open tech-
niques (hysterectomy associated with salpingo-oophorecto-
my) and laparoscopic techniques. Not all studies de�ned ex-
actly the criteria of pelvic congestion or used pain and pa-
tient satisfaction scales. �ere were no precise data on the re-
sults of hysterectomy although early improvement was re-
ported (32).
Hysterectomy can be useful as the last recourse of the ther-
apeutic algorithm in cases of central uterine pain, vaginal 
fornix dyspareunia, dysmenorrhea, and metrorrhagia un-
responsive to standard therapies in patients out of their re-
productive years with completed fertility and when endovas-
cular techniques are unavailable or have failed. �ese surgi-
cal techniques have the same results as endovascular thera-
pies but also a higher rate of complications. �erefore, they 
should not be considered the �rst-line therapy for the man-
agement of PCS (33-35).

4.3.6.2 Complications of open surgery (36)
• Infections. Categorized as infections and o�en associated 

with the use of the ventilator or venoclysis. On the oth-
er hand, late infections can be due to surgical wound in-

fections, pelvic abscesses, infectious thrombophlebitis or 
urinary infections. In some cases, they are associated with 
wound dehiscence such as those located in the abdomi-
nal wall and the vaginal vault.

• Intra- and postoperative hemorrhages. �ey occur due to 
inadequate hemostasis, release of vascular ligations or 
vascular diabrosis.

• Digestive such as paralytic ileus, intestinal obstruction or 
intestinal lesions.

• Dehiscence and evisceration. Revealed by technical de-
fects in the closure of the wall or associated factors such 
as obesity, COPD, tissue weakness or previous surgeries.

• �romboembolic complications such as DVT or PTE.
• Urinary. In 70% of the cases, ureteral lesions occur asso-

ciated with hysterectomy. Vesical lesion is less common.
• Urinary, intestinal or vaginal �stulas.

4.6.4 Vascular and endovascular surgical 
 treatment of compression syndromes 
 as the cause of the pelvic congestion 
 syndrome

In the presence of utero-ovarian varicose veins, pelvic re�ux 
can cause ovarian, uterine, and hypogastric vein incompe-
tence. However, venous hypertension can also be due to ve-
nous compression signs. In the NCS and the MTS the com-
pensating bypass pathways cause congestive signs at pelvic 
level. �e DCE is of great diagnostic utility because it can 
identify pure or mixed congestive-compressive signs (37).
In the assessment of patients with atypical or genital vari-
cose veins, it is of paramount importance to rule out these 
associated compression syndromes (38).

4.6.4.1  Síndrome de May-Thurner
�e May �urner Syndrome (MTS) is caused by the com-
pression of the le� iliac vein by the right iliac artery. Howev-
er, some anatomical variants like the ones described by Rajú 
show us that compression can occur at right iliac, hypogas-
tric, bilateral or femoral vein level. �is compression triggers 
venous stasis, the development of bypass pathways with the 
corresponding high risk of DVT.39
�e clinical signs of MTS can be present in 52.2% of the pa-
tients with edema, 38% of the patients with pain, 5.9% of 
the patients with LL ulcers, 52.4% with DVT, 7.8% with 
PTE, 2.2% with phlegmasia, critical ischemia, compart-
mental syndrome, 30% with atypical varicose veins and col-
lateral circulation, and 40% of the patients with secondary 
PCS. A total of 40% of the patients show collateral circula-
tion due to iliac, prepubic, abdominal or intrapelvic obstruc-
tion or thrombosis.40,41
We can mention the following radiological criteria: evi-
dence of iliac and femoral obstructions, presacral, lumbar 
ascending, prepubic collateral circulation; reversed �ow by 

TABLE 2.  Surgical treatment of pelvic congestion. Adapted from: Surgical Treatment Studies for Pelvic Congestion Syndrome and Pelvic Pain (PubMed 1966-2009). rata-
miento quirúrgico de la congestión pélvica. Adaptada de: Surgical Treatment Studies for Pelvic Congestion Syndrome and Pelvic Pain (PubMed 1966-2009).

Author Treatment No. of patients Follow-up
Rundqvist et al. (1984) Gonadal ligation with retroperitoneal approach 15 53% pain-free, 27% without changes
Beard et al. (1991) Hysterectomy+ bilateral salpingo- oophorectomy 36 Median of visual analog scale 10 -> 0 (P < .001) 67% 

total relief, 30% partial relief, 3% without changes 
Gargiulo et al. (2003) Bilateral laparoscopic gonadal ligation 23 74% pain-free

Chung y Hug (2003)
(a) Gonadal ligation with retroperitoneal approach
(b) Hysterectomy+ bilateral salpingo- oophorectomy 
(c) Bilateral laparoscopic gonadal ligation 

(a) 52 
(b) 27 
(c) 27

Median of visual analog scale 7.8 -> 3.2 for emboliza-
tion (P < .05) vs group (b) 7.7 -> 4.6, and group (c) 7.8 
-> 5.6 (P < .05)



hypogastric veins, periuterine and periovarian pelvic conges-
tion, and appearance of pelvic leak points connected to the 
LL (Figure 16).
Regarding treatment, most patients have or had signs of 
DVT whether partially or totally recanalized. Before the 
year 2000, 75% of all procedures were performed through 
open surgery while only 25% were endovascular. Bypass 
techniques were described with the formation of arteriove-
nous �stulas but with unsatisfactory results due to the high 
rate of DVT and restenosis. 
A�er the year 2000 this ratio changed, and only 4.1% of the 
patients were treated with open surgery and 95.9% through 
endovascular techniques. Recanalizations through catheter-
ization can use thrombolytic drugs (33.2%) or not (53.2%). 
Anticoagulation and elastic compression therapy are used as 
the medical treatment (7%) (42-44). Currently, the routine 
clinical practice is trying the endovascular resolution using a 
PTCA with balloon and stenting. At the beginning, self-ex-
pandable stents were used like the Wallstent endoprosthe-
sis stent (Boston Scienti�c) because of its adequate diame-
ter eligible for large veins. With the development of venous 
stents, results have been very satisfactory with high primary 
and secondary patency (45).

4.6.4.2 The nutcracker syndrome

Pathophysiology and clinical signs
�e NCS is due to the compression of the le� renal vein by 
the aorto-mesenteric compass, in the anterior variant or by 
compression of the aorta and the spine in the posterior vari-
ant (46)

�is compression causes distal hypertension with le� renal 
and le� gonadal vein dilatation, and development of perire-
nal collaterality. �is compression becomes evident on ul-
trasound, x-ray, and computed tomography �ndings (Fig-
ures 17, 18, 19, and 20).
On the clinical level, patients o�en complain of hematuria, 
lower back pain or signs of pelvic congestion. Only those with 
mild pelvic pain, dyspareunia, and atypical varicose veins, a sign 
consistent with PCS, are eligible for TE as the early therapy.
If no improvement is reported with the TE and a�er the go-
nadal vein has been recanalized, the indication is to pro-
ceed with TE again. �e occurrence of hematuria, lower 
back pain (7 on a 10 scale) or renocaval pressure gradients 5 
mmHg is an indication for renal stent implantation and go-
nadal TE (47) (Diagram 1).

Therapeutic options of NCS48

1) Conservative treatment 
A 24-month wait-and-see approach is expected in wom-
en under 18 years and a 6-month wait-and-see approach in 
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Figure 20. Left gonadocaval bypass. Vena cava inferior: inferior vena cava. 
Vena gonadal izquierda: left gonadal vein:

Figure 16. Variants of the May-Thurner syndrome. 1. Compression of right pri-
mitive iliac artery over the left primitive iliac vein. 2. Compression of left internal 
iliac artery over the left distal primitive iliac vein. 3. Compression of right pri-
mitive artery over the right primitive iliac vein. 4. Compression of right internal 
iliac artery over the left iliac vein. 5 Compression of inguinal ligament over the 
distal external iliac vein.

Figure 17. Anterior variant of the NCS. A) and B) Evidence of left renal com-
pression with the typical tomographic signs. C) Left gonadal vein dilatation as 
seen on the CAT scan with 3D reconstruction.

Figure 18. Posterior variant of the NCS. Retro-aortic renal vein. Development 
of paravertebral left gonadal circulation as seen on the CAT scan (A, B, and C) 
and on the catheter-based phlebography (D, E, and F).

Figure 19. Radiological criteria of the NCS.
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adults. In these adult patients, weight gain and the develop-
ment of collateral circulation improves the clinical signs in 
70% of the cases.
�e procedure is decided a�er this period of time or if the 
following occurs:
• Severe, recurrent hematuria.
• Severe symptoms of �ank or abdominal pain.
• Anemia.
• Renal function impairment including persistent ortho-

static proteinuria. 
• Signi�cant varicocele.

2) Interventional behavior
Podemos clasi�carlas como:
• Open surgery.
• Endovascular.
• Laparoscopic.
• Robot-assisted laparoscopy

�e earliest surgery studies appeared in 1974 authored by 
Pastershank et al. In these studies, they described a le� renal 
vein venoclysis (49).
�en they went on to mention di�erent techniques to solve 
compression and treat the corresponding pelvic congestion 
(50,51).
• Renal vein transposition.
• Renal vein transposition with patch, cu�, and both.
• Renal autotransplantation.
• Gonadocaval bypass.
• Le� renal vein ligation and iliac vein bypass.

Some of the techniques described above are very complex 
like le� renal autotransplantation, and even nephrectomy 
has been described in extreme cases.
Bypass and decompressive techniques include renal vein 
transposition, gonadocaval bypass, splenorenal bypass, and 
renal inferior mesenteric bypass through open surgery or 
laparoscopy (52,53).
Gonadocaval bypass can be performed with a reduced retro-
peritoneal approach, does not require renal vein dissection, 
and has a special indication in cases of retroaortic renal vein. 
In most patients the gonadal vein appears dilated and elon-
gated, which can be con�rmed previously through addition-
al assessments that facilitates the bypass surgery. �e simple 
lateral clamping of the IVC followed by a single anastomo-
sis is a simple technique with a low morbidity rate (54,55).
In our own experience of 3 the cases treated it was decided 
to go with bypass surgery because patients refused stent im-

plantation. �e advantage of this technique is that it does 
not only achieve an e�ective bypass pathway, but it can also 
be combined with other techniques like the distal emboli-
zation of the remaining stump with sclerosing foam, which 
facilitates the simultaneous management of the associated 
PCS (Figure 20).
Although few papers have been published on this type of 
procedures, it has been con�rmed that le� renal vein trans-
position is more e�ective and is associated with less morbid-
ity. In a series by Reed et al. where venous transposition was 
performed, the symptoms and signs of 80% of the cases dis-
appeared at the 12-year follow-up without renal failure and 
mortality. �e following complications have beenreported 
though: paralytic ileus and retroperitoneal hematoma. Re-
intervention was unnecessary at the 12- and 24-month fol-
low-up in 76% and 68% of the cases, respectively. �e most 
common cause of symptom relapse is le� renal vein resteno-
sis or obstruction, a condition that can be solved through 
endovascular treatment (56).
Among the criticism made to these procedures we �nd the 
need for laparotomy with long hospitalization stays and the 
associated risks of stenosis during anastomosis, which is why 
di�erent techniques have been proposed to prevent these 
complications like the use of patches, cu�s, or both.
Chau et al. introduced their experience with le� renal vein 
transposition through Da Vinci robot-assisted laparoscopy. 
�is technique gives excellent results, but the technology is 
not widely available and requires speci�c training, which is 
why its use is limited to high-complexity health centers.57
Wang et al. presented a series of 13 patients using the lap-
aroscopic extravascular stent placement technique. A 10 
mm-diameter-PTFE stent was implanted. �e radioscopy 
and ultrasound control assessment performed con�rmed 
complete symptom resolution in 77% of the cases and par-
tial symptom resolution in 15% of the cases. External stent 
migration was reported in one case only.58 In 3 patients 
treated with laparoscopic extravascular stent placement, 
Zhang et al. did not �nd any complications either and com-
pression was solved with decreased renal artery velocities 
and gonadal vein diameter.59
Endovascular resolution requires PTCA and venous stent-
ing with gonadal TE; the �rst paper on this matter was pub-
lished by Neste back in 1996.60
It is a minimally invasive option that only allows us to per-
form endovascular renal stent implantation or combine it 
with gonadal TE. �is endovascular procedure is associat-
ed with one of the highest risks of complications or thera-
peutic failure. �e renal vein diameter varies with di�erent 
postures and during the Valsalva maneuver and anatomical 
variations like retroaortic renal vein can occur complicating 
stent cannulation and implantation. To avoid stent migra-
tions, the diameter of the stent should be oversized, we be-
lieve, by 30%.
Wu et al. published a series of 75 patients. A total of 5 pa-
tients (6.6%) experienced intracaval and atrial stent migra-
tion (61).
Chen et al. presented a retrospective study of 61 patients. A 
total of 96.7% of the patients (59 out of 61) improved pain 
and hematuria signi�cantly at the 6-month follow-up with-
out restenosis at the 66-month median follow-up. �e LRV 
diameter, peak velocity ratio, and renocaval pressure gradi-
ent all improved. �ey reported two stent migrations, 1 of 
them into the atrium that required open-heart surgery.62,63

Diagram 1. NCS management algorithm. Courtesy of Dr. Javier Leal Monede-
ro, Dr. Santiago ZubicoaEzpeleta, and Dr. Angel Sánchez Guerrero.

HEMATURIA----HEMATURIA
Evaluación Urológica----Urological assessment
AlteraciónUrinaria----Urological disorders
Sin AlteraciónUrinaria----No Urological disorders
SÍNDROME DE CONGESTIÓN PÉLVICA----PELVIC CONGESTION SYNDROME
ECODOPPLER TRANSVAGINAL----TRANSVAGINAL ECODOPPLER
DOLOR LUMBAR----LOWER BACK PAIN
EvaluaciónColumna----Spinal cord assessment
Sin enf. Columna----No spinal disease
Enfermedad lumbar----Lower back disease

                                 
ECODOPPLER TRANSPARIETAL----TRANSPARIETAL ECODOPPLER
SIN COMPRESIÓN VRI-VGI----NO LRV-LGV COMPRESSION
COMPRESIÓN VRI-VGI CON REFLUJO----LRV-LGV COMPRESSION WITH REFLOW
Hematuria----Hematuria
Pacientes con dolor lumbar 7/10----Gradiente de presión> 5 mmHg

          Pressure gradient > 5 mmHg
SCP/Varices MMII----PCS/LL varicose veins
Paciente no mejora----        
EMBOLIZACIÓN----EMBOLIZATION
Pacientemejora----      
STENTING VRI----STENTING OF LRV
Sin repermeabilización VGI----      
Gradiente de presión> 5 mmHg----Pressure gradient > 5 mmHg
VGI repermeabilizada----Recanalized LGV
RE EMBOLIZACIÓN----RE-EMBOLIZATION
Paciente no mejora----        
Pacientemejora----      



34     Revista Argentina de Cardioangiología Intervencionista 2021;12(1):14-43

In most series with few cases the authors used undedicated 
stents to treat veins with a high rate of migration. Current-
ly, however, self-expandable nitinol venous stents are avail-
able. �ey have great radial strength and behave di�erently 
from the early stents. �e worldwide experience with this 
type of material is not much, but still encouraging. To this 
date, there is not such thing as a venous stent speci�cal-
ly designed for the renal vein, which means that dedicat-
ed stents are being used in veins from other territories. �e 
stent should protrude slightly from the renal vein into the 
vena cava and be placed distally towards the renal hilum. 
Given the high risk of stent displacement or malapposi-
tion, some authors combine renal stenting and external �x-
ation with vasorraphy to prevent its mobilization through 
mini laparotomy.
Secondary pelvic hypertension and collaterality are not al-
ways solved with stent implantation alone because of the 
abundant collaterality and anastomosis present at distal lev-
el. �erefore, a comprehensive therapy is advised. Initially, 
the best thing to do is to perform a selective distal-to-proxi-
mal TE of periuterine and adnexal pelvic vessels and le� go-
nadal vein tributaries with coils and foam followed by stent 
implantation into the renal vein. Here stent implantation 
would only limit the possibility of using the endovascular 
gonadal approach eventually later or in the long-term (64).
�e endovascular option is the �rst option over the conven-
tional one because the patient recovers faster, because it is 
minimally invasive, with less morbidity, and because hospi-
tal stays last no more than 24 hours. Also, if it fails, we can 
repeat procedure or cross over to open surgery
To this point, multicenter studies with long-term follow-up 
periods should be conducted. However, the medical litera-
ture available to this date considers the endovascular option 
the �rst-line therapy a�er conservative medical treatment.

4.6.5 Analysis and considerations
PCS requires the comprehensive assessment of the patient, 
anatomical and pathophysiological knowledge, and use of 
all additional tests that may be necessary to identify its or-
igin and future disease progression.
Conservative management with general, pharmacological 
measures is considered the �rst-line therapy, but if it proves 
ine�ective or in the presence of symptomatic severe venous 
congestion, the interventional option can be considered. 
Conventional surgery with salpingo-oophorectomy-hys-
terectomy has become the go-to technique with acceptable 
short-term results. However, morbidity and symptom per-
sistence were still reported in 30% of the series including the 
appearance of new associated conditions like urinary incon-
tinence and prolapse.
�e development of laparoscopy allowed us to reduce the 
comorbidity associated with open surgery. However, in the 
case of gonadal vein ligation, it improved symptoms though 
with a high rate of relapse due to the untreated leaks at pel-
vic and periuterine-ovarian plexus level.
Less postoperative pain and cosmetic advantages are some 
of the advantages attributed to endovascular therapy com-
pared to hysterectomy and bilateral salpingo-oophorectomy.
We should also mention the shorter time elapsed between 
diagnosis and treatment. As a matter of fact, the TE is of-
ten performed immediately a�er diagnosis through GIDP.
A prospective Italian study of 23 women con�rmed the com-
plete remission of pelvic pain and lack of pelvic varicocele in 

all the patients for at least 12 months a�er bilateral ligation 
of the origin of both ovarian veins performed through lap-
aroscopy (65). Still, the number of patients treated is very 
small and more studies are needed before these conclusions 
can be con�rmed. All the studies that con�rmed the utili-
ty of vascular ligations through laparoscopy or laparotomy 
are observational studies or case reports and lack consisten-
cy. For all this, the value of these therapies has not been in-
cluded conclusively in the clinical practice protocols (66).
�ese are reports on ovarian vein ligation, but no controlled 
or randomized clinical trials have analyzed the long-term 
safety and e�cacy pro�le of the procedures described. �e 
meta-analyses conducted give laparoscopic or laparotom-
ic surgical treatments for the management of PCS a Level 
of Evidence 2B. Actually, these treatments are only indicat-
ed when minimally invasive techniques are unavailable or 
prove ine�ective (67).
�e limitations of laparoscopy for the diagnosis and treat-
ment of pelvic vascular conditions are multiple and non-neg-
ligible. �e increase of intra-abdominal pressure due to the 
pneumoperitoneum created and the Trendelemburg posi-
tion both mask the presence of diseased dilated veins. �at 
is why diagnostic laparoscopy is o�en normal in 80% to 
90% of the cases of PCS (68).
Hysterectomy with or without bilateral oophorectomy 
as the therapeutic option for the management of PCS has 
fallen into disuseand no recent reports can be found in the 
medical literature available today.
We need to identify whether venous congestive clinical signs 
are pure or associated with compression signs like those of 
the PCS. To this point, multiple therapeutic options are 
available. However, with the arrival of new venous dedicated 
stents and their corresponding studies, the endovascular ap-
proach to stent implantation into the le� renal vein associat-
ed with gonadal embolization should be the �rst-line thera-
py. Results are satisfactory too.
Hybrid techniques of selective ligation of pelvic leak points 
associated with ultrasound-guided foam sclerotherapy fol-
low the CHIVA strategy. Extensive knowledge of these 
technique is required. �e limitations reported are the lack 
of selective treatments for intrapelvic incompetent vessels 
and the complications associated with minimally invasive 
approaches.
�e TE endovascular procedures performed using the sand-
wich technique (foam-coils-foam) to treat pelvic congestion, 
gonadal and hypogastric vein incompetence are minimally 
invasive, reproducible,outpatient with low morbidity, and 
highly e�ective (in some series e�cacy is up to 95%).
�e management of PCS requires a heart team, and both 
the diagnostic and therapeutic options should be individu-
alized for every patient. Also, the treating team should be 
experiencedand savvy inall the interventional techniques 
available. Conventional surgery with gonadal ligation an-
dannex-hysterectomy do not solve the leak points or the col-
laterality created. Instead, theyincreases morbidity and var-
icose vein relapse.
�e endovascular techniques used to perform TE with or 
without a PTCA showed a high level of e�cacy and e�ec-
tiveness and a low rate of relapse. Still, more studies and fol-
low-up periods are needed on this regard. Minimally inva-
sive procedures with low morbidity should always be priori-
tized over the open conventional ones because of their satis-
factory short- and long-term results.
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4.6.6 Recommendations

1
We recommend the endovascular option for the management of con-
gestive or compression pure or associated PCS. (Level of Evidence A, Re-
commendation Class Ib).

2
Both conservative and non-conservative surgery of vascular ligation and are 
ill-advised due to their high morbidity and relapse. (Level of Evidence A, Re-
commendation Class IIa).

3
Non-conservative surgery like hysterectomy and salpingo-oophorectomy 
is indicated in patients outside their reproductive lifewithPCS related tu-
mors. (Level of Evidence B, Recommendation Class I).

4

To this day, the endovascular procedure or open surgery is under discussion 
for the management of PCS. We recommend 
endovascular procedures due to their minimal morbidity and high level of 
e�cacy. (Level of Evidence B, Recommendation Class IIa).
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4.7 Additional extrapelvic management

Authors: Oscar Gural Romero, Juan Nigro, Miguel Amore

4.7.1 Introduction

PCS can express itself exclusively in the LL through pelvic 
leaks characterized by varicose veins of atypical location and 
symptoms such as pain and heaviness. As evidence of a more 
extensive and severe damage, both the pelvis and the LL can 
be clinically compromised in the PCS. �e vascular surgeon 
or the phlebologists o�en �nd the �rst signs of suspected 
PCS a�er surgery in the varicose vein recurrence of the LL.
�is chapter describes the importance of bearing in mind 
that PVR requires the precise assessment of its spread into 

the LL. In the management of postoperative varicose vein 
recurrence, a detailed assessment is required to evaluate the 
presence of PFL due to possible PCS. Once the pelvic var-
icose veins have been con�rmed as the origin of the LL ve-
nous incompetence, the sequential TE management of these 
varicose veins and PFL followed by surgery of the LL vari-
cose veins can be considered.
In the post-TE management of PCS with atypical varicose 
veins in the LL, some patients’ extrapelvic varicose signs re-
lapse with or without symptoms. In these cases, it is necessary 
to proceed with the closure of the PFL through imaging-guid-
ed procedures to prevent new LL varicose recurrences. Below 
is a description of the level of signi�cance of the procedures 
used to control LL venous incompetence of pelvic origin. �e 
results of these procedures are still being studied.

4.7.2 Comprehensive diagnostic evaluation  
of pelvic venous incompetence

�e incidence rate of the association between pelvic, vulvar, 
and perineal varicose veins and the LL is somewhere around 
80% (1-4). Pelvic varicose veins were found in simple di-
agnostic imaging modalities in 30 out of 100 women with 
CPP studied using TVCDE. Twenty-one of these women 
(70%) had some sort of LL venous incompetence (5).
Other authors have established that between 15% and 20% 
of all LL varicose veins and 20% to 80% of all postopera-
tive varicose recurrences have a partial or complete pelvic or-
igin (6,7).
PCS represents 35% of the cases of vulvovaginal varicose 
veins, and 90% of the cases of LL varicose veins (8,9).
Gonadal vein incompetence can cause the recanalization 
of round ligament veins and hypogastric vein branches like 
the internal pudendal, obturator, and inferior gluteal vein, 
which can create leaks into the LL and the vulvar region 
(Figures 21, and 22).

Figure 21. Pelvic leak points. Courtesy of Dr. Javier Leal Monedero.

Figure 22. Connections between pelvis and LL. Extrapelvic signs of pelvic ve-
nous disease. Courtesy of Dr. Ángel Sánchez Guerrero.
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�ese abdominopelvic connections with the LL can have 
four main pathways:
1. Saphenofemoral junction re�ux.
2. Re�ux into the great and small saphenous veins.
3. Re�ux parallel to the saphenous axis in the thigh medial 

compartment.
4. Sciatic re�ux into the thigh and gluteus posterior sectors (4).

It is important to correlate the semiological examination 
with the performance of super�cial and deep venous DCE 
of the LL, abdominopelvic, and transvaginal regions. In cas-
es of suspected compression syndrome, incompetence or pel-
vic re�ux it is complemented with a PTCA, a CAT scan or 
an MRI. �e endovascular therapy of TE and/or PTCA 
should be selected based on the pathophysiology diagnosed 
(10) (Figure 23).
�e TE of PCS o�en targets extrapelvic atypical veins par-
tially. �ese remnants of perineal, vulvoperineal or gluteal 
varicose veins perpetuate the LL venous incompetence.
�erefore, if overt clinically signi�cant vulvoperineal var-
icose veins are con�rmed on the CDE during the post-TE 
management at the 3- and 12-month follow-up, it is ad-
visable to extend the TE as distal as possible from the PFL 
found in the clinical relapse and on the CDE.
�ere are times that it will be necessary to complete the re-
assessment of the cases through a CAT scan, an MRI or a 
varicography.
�e recurrent varicose vein study protocol includes the as-
sessment of:
• �e TE procedure:

o Veins treated, methods used, and results. 
o Possible presence of compression inducedcondition.
o Possible use of stent.

• Simple inspection and using augmented reality (Vein 
Viewer): perineal, vulvar, abdominal, gluteal, and LL.

• CDE:
o LL, abdomen, and pelvis, TV.

• Abdominopelvic images: 
o CAT scan, MRI, PTCA, varicography.

4.7.2.1 Clinical-semiological examination
Figure 24 shows the 6 PFL points in the front, posterior, and 
gynecological or diamond positions. �eir assessment should 
include the search for the origin of perineal varicose veins.
�e inguinal point shows round ligament and gonadal vein 
incompetence; the clitoridian and perineal points, internal 
pudendal vein compromise; the obturator point, the dam-
aged obturator vein, while the superior and inferior gluteal 
points derive from the gluteal veins and can be connected 
withthe thigh posterior side sciatic veins (11).

4.7.2.2 Semiological examination under augmented 
reality

Vein Viewer is an imaging modalitythat shows veins 
down to 1 cm deep and identi�es reticular and truncu-
lar vessels that cannot be seen directly. In thin patients, it 
can identify perivulvar, clitoridean, and truncular vessels 
originated at gluteal, pudendal and obturator leak points. 
It is used during vascular access, leak point mapping, and 
as an imaging modality to assist with guiding sclerothera-
py andthrombectomy (Figure 25).

4.7.2.3 Color-coded Doppler echocardiography 
�e abdominopelvic CDE performed in semi-sitting posi-
tion raised at a 45-degree angle and in the decubitus dorsal 
position allows us to see gravitational �ow and assess iliac 
vein re�uxes and their pudendal and obturator territories in 
already embolized patients.
�e main obstacle to these examinations is obesity, which 
is o�en overcome when the TVCDE is used to assess low 

Figure 23. Diagnostic and therapeutic algorithm for the management of pelvic 
congestion syndrome. Management protocol courtesy of Dr. Javier Leal Monedero, 
Dr. Santiago Zubicoa Ezpeleta, Dr. Oscar Gural Romero, and Dr.Marcelo Dándolo.

Figure 24. Pelvic leak points. Clinical and anatomical correlation.

Figure 25. Assessment under augmented reality (Vein Viewer). Visualization 
of blood vessels from pudendal and obturator leaks.

Figura 26. EDC TV. Evidencia de re�ujo gonadal bilateral. Patrón congestivo.



pelvic re�uxes. Also, it can identify re�ux coming from the 
ovarian veins by �nding its origin. Similarly, given the near-
ness of the transducer to the internal iliac tributary veins, it 
can detect re�uxes coming from these branches (Figure 26). 
Finally, the TVCDE is also used to assist with guiding ultra-
sound-guided percutaneous sclerotherapy.
�e venous CDE of the LL can identify 4 di�erent patterns: 
1, normal pattern; 2, re�ux pattern, 3; compression pat-
tern or 4, mixed pattern. It is also important to de�ne the 
correlation between incompetent veins and saphenofemo-
ral and saphenopopliteal arches, great and small saphenous 
trunk segments, and leak and reentry perforator veins. It 
also shows if the incompetent vessel found has intra- or ex-
trapelvic origin as well as its anatomical correlations (12).

4.7.2.4 Computed axial tomography and magnetic 
 resonance imaging
�e multislice CAT scan with 3D reconstruction or the MRI 
with venous time allow us to con�rm the presence of associat-
ed compression patterns, assess the possible bypass pathways, 
pelvic varicocele, and even associated DVT (Figure 27).

4.7.2.5 Gonadal and iliac dynamic phlebography of 
pelvic �oor leak

�e ascending phlebographyand the gonadal and iliac dy-
namic phlebography (GIDP) (or descending) in apnea and 
with the Valsalva maneuver identify various leak and re�ux 
points, and with the CDE phlebologic mapping as the refer-
ence, the intrapelvic TE can be planned followed by an addi-
tional extrapelvic TE (Figures 28, 29 and 30).

4.7.2.6 Varicography
It shows the venous diameters and the hemodynamics of the 
circulatory system and spread to be able to plan the volume 
and concentration of embolization material (Figure 31).
Traditionally, in the de�nition of postoperative recurrences 
of LL venous incompetence, there has been a lack of unifor-
mity in the criteria to be met in the methods used for out-
come assessment and follow-up duration. �e frequency of 
this postoperative recurrence of LL varicose veins due to 
venous incompetence of pelvic origin is between 17% and 
34%, Also, medial vein re�ux into the saphenofemoral junc-
tion is predominant here (68%) and, to a lesser extent, from 
the gluteal veins (32%) (13-15).
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Figure 27. CAT scan in anterior NCS (arrow) with left gonadal vein (LGV) in-
competence and dilatation, and periuterine varicocele.

Figure 28. Clinical-phlebographic correlation of intrapelvic leaks.

Figure 29. Ascending phlebography with evidence of inferior gluteal leak 
point. Courtesy of Dr. Santiago Zubicoa Ezpeleta.

Figure 30. Descending GIDP with left gonadal vein incompetence and round 
ligament vein recanalization. Inguinal pelvic leak in association with varicose 
legs in the thigh and leg region. Courtesy of Dr. Javier Leal Monedero..

Figure 31. Varicography with direct puncture of tributary varicose veins of in-
ferior gluteal leak.
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4.7.3 Therapeutic arrangement of lower limb 
 venous incompetence originated from 
 pelvic varicose veins re�ux

Once the diagnosis of pelvic venous incompetence has been 
established as the cause of LL varicose veins, treatment should 
be directed to the early control of pelvic venous hypertension 
and its PFL points through catheterization and TE. Similarly, 
if pelvic varicose veins are due to iliac venous or le� renal vein 
compression (MTS or NCS), endovascular correction with 
PTCA or renal venous surgery should be prior to the resolu-
tion of the LL varicose veins (16-18).
It has been con�rmed that the TE of PVR improves the clin-
ical signs of LL varicose veins (19) and even achieves full clin-
ical resolution (4).

4.7.3.1 Common pelvic �oor leak points

1. Inferior gluteal or sciatic vein incompetence with 
inferior gluteal leak point, sciatic veins in associa-
tion with varicosities at external or posterior thigh-
calf level with reentry into small saphenous vein 
(Figure 32).

2. Saphenofemoral arch relapse with a history of major 
saphenectomy due to obturator or internal pudendal 
vein incompetence and vessel neo-formation in associ-
ation with the thigh anterior saphenous vein or vari-
cosities in the saphenectomy bed territory (Figure 33).

3. Isolated varicose veins in the thigh internal, external, 
and posterior side or in the inguinal or gluteal region 
in association with right gluteal leaks (Figure 34).

4. Internal pudendal leak point in association with incompetent 
great, small, and accessory saphenous trunks (Figure 35).

4.7.3.2 Treatment techniques of pelvic �oor leak 
points

Percutaneous extrapelvic embolization
It allows us to complete the treatment of all the segments 
compromised with excellent response. Also, it allows us to 
treat the saphenous, perforator or communicating trunks at 
LL level in the same surgical act.
During the �rst control, mapping of the PFL points is performed 
with the perineal or gluteal vulvar varicose epifascial vessels and 
re�ow direction by combining CDE operating in the frequency 
range of 2 to 18 megahertz and Vein Viewer. A�erwards, the ultra-
sound-guided sclerotherapy is completed by viewing the vein and 
the trajectory of the foam across the target vein. 
At the operator’s discretion, the Vein Viewer is used alone or 
in combination with a high-resolution ultrasound for sclero-
therapy guidance purposes.

Figure 32. Right inferior gluteal leak with sciatic vein bypass and develop-
ment of varicose veins in the popliteal fossa.

Figure 33. Varicose vein relapse in association with PFL points.

Figure 34. Varicose veins of the thigh external and posterior sides in associa-
tion with a right gluteal leak point.

Figure 35. Great saphenous vein incompetence in association with an inter-
nal pudendal leak point.

Figure 36. Sclerosis under augmented reality.



Direct Vision Sclerotherapy using Vein Viewer
Under augmented reality guidance the dominant vessel can 
be identi�ed and the direction of �ow can be established. 
�e vessel sclerotherapy is performed using the foam tech-
nique, which indirectly allows us to treat the associated leak 
point (Figure 36).

Técnica de esclerosis con foam en forma directa ecoasistida y 
Vein Viewer (Figura 37)
Foam sclerotherapy is preferably performed with polidocanol. 
Its concentration varies depending on the target vessel diameter 
(vulvar varicose veins, polidocanol at 0.5%; perivulvar or peri-
neal epifascial varicose veins, polidocanol at 1%; pudendal, in-
guinal, obturator, and gluteal leak points, polidocanol at 2%). 
Proxima-to-distal sclerotherapy should be performed, and the 
Valsalva maneuver should be requested to facilitate the punc-
ture and increase the target vessel diameter. �e maximum 
amount of infusion should be 10 cm of foam and 3 cm3 of scle-
rosing solution followed by selective compression for 6 hours.
Follow-up is conducted once a year through CDE at the 1-, 
3-, 6-, and 12-month mark. �rombectomy is performed un-
der augmented reality of signi�cantly thombosed segments 
starting 10 days a�er the sclerotherapy, reducing thrombo-
phlebitis (Figure 38).

Technique of Conventional Ultrasound-guided Sclerotherapy 
(Figures 39, and 40).
�is technique is traditionally used for all ultrasound-guid-
ed sclerotherapieswith high-frequency transducers. �is 
technique not only works on skin-to-vessel distances, but 
also helps measurethe diameters and degrees of re�ux 
correctly.

Section and selective ligation of leak points associated with 
intra- and extrapelvic sclerosis (20) (Figura 41)
�ere is a therapeutic current of hybrid open surgery proce-
dures with leak point ligation associated with foam sclerother-
apy described by Franceschi et al. �e intrapelvic endovascular 
therapy is not performed here. �e authors claim that this dou-
ble approach the condition can be treated both at abdominal 
and pelvic level. �e setbacks of this technique are the neuro-
logical lesion complications, chronic pain, cosmetic complica-
tions, and infections reported. Also, its capacity to occlude in-
trapelvic vessels like the gonadal ones or the hypogastric vein 
great tributary vessels has been put into question.
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Figure 37. Ultrasound-guided sclerotherapy and under augmented reality 
with pudendal point foam.

Figure 38. Augmented reality-guided thrombectomy. Vein Viewer.

Figure 39. Visualization of tributary varicose veins of pudendal leaks eligible 
for direct sclerotherapy.

Figure 40. Conventional sclerotherapy of clitoridian leak point.

Figure 41. Hybrid therapy for the management of internal and inguinal pu-
dendal leak points. Technique described by C. Franceschi.

Figure 42. Leak recurrence.
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4.7.4 Postoperative management

It is clinically performed through TVCDE at the 1-, 3-, 6-, 
and 12-month mark (Figures 42, and 43).
�e reasons why postoperative TE recurrences occur are due 
to di�erent causes such as:
• Assessment errors of venous drainages of pelvic cells on the 

GIDP.
• Misdiagnosed venous anatomical variables.
• Presence of super�cial and/or deep essential or post-throm-

botic venous incompetence.
• Angiodysplasias.
• Technical errors or technical de�ciencies:

- Insu�cient or incomplete treatment of vascular 
axes.

- Lack of treatment of associated compression syn-
dromes: NCS and MTS.

- Use of the embolization technique with coils only.
- Selection of inadequate materials.

• Post-embolization pregnancies.

We recommend the combined intra- and extrapelvic thera-
py to treat re�ux because with the former alone, the painful 
symptoms of a large percentage of patients don’t go away or 
the signs of congestion or the pain from the varicose veins, 
especially, at genital level.
Knowing that with the TE with coils and foam it is not al-
ways possible to treat the most distal segments like those at 
the gluteal or pudendal regions, additional extrapelvic em-
bolization is needed to complete the treatment of all the 
compromised segments with an excellent response. Also, the 
saphenous, perforator or communicating trunks present in 
the LL should be treated as well.

4.7.5 Treatment of intrafascial and epifascial 
vessels

Di�erent techniques can be considered to treat saphenous or 
accessory trunks and perforator leak vessels that can be cate-
gorized into conventional or minimally invasive techniques.

4.7.5.1 Conventional surgery
Conventional major or minor saphenectomy (arch ligation 
with saphenous veinphleboextraction). Phleboextraction 
technique with invagination

Resection of varicose segments using a stepped approach. 
Müller’s Technique. 
Perforator vein surgery. Section and ligation, Cigorraga valve 
repair or Lacour valve repair, Lintonsugery, Cockett surgery 
or Linton Cockett surgery, etc.
Conventional surgeries like saphenectomy have a series or 
requirements such as (24):
• Spinal or general anesthesia.
• Need for hospitalization, even though it is an outpatient 

procedure.
• Traumatic technique. Walking limitations.
• Impossibility to treat bilateral multiple saphenous 

trunks.

�e set backs of conventional surgery are its higher rate of 
complications like infections (2% to 6%), hematomas, neu-
rological lesions (14% to 30%), deep venous thrombosis 
(0.4% to 5.3%), and pulmonary thromboembolism (0% to 
0.5%). �e rate of varicose recurrence at the 5-year follow-up 
is 20% to 50% due to the neovascularization of the arch 
(25-27).

4.7.5.2 Minimally invasive procedures

Non-endovascular
• SEPS (subfascial endoscopic perforating surgery). It consists 

of the endoscopic subfascial ligation of perforator veins.

Endovascular
• �ermal ablation with laser, radiofrequency or water 

vapor.
• Ultrasound-guided sclerotherapy. Foam: saphenous, 

perforator and communicating trunks.
• Mechanochemical ablation (MOCA): saphenous 

trunks.
• Cyanoacrylate: saphenous and perforator trunks.

Conventional techniques were the standard of use until the 
arrival of CDE, which allowed us to perform minimally in-
vasive procedures with less morbidity, shorter down times 
(both on the social and working level), a high e�cacy level 
like sclerotherapy, thermal ablations, mechanochemical ab-
lations, and cyanoacrylate (Level of Evidence 1A) (21-23).
�ermal, mechanochemical, and cyanoacrylate-based endo-
vascular procedures all share common characteristics:
• No saphenofemoral or saphenopopliteal arch ligation.
• Local anesthesia with support or neuroleptoanalgesia.
• Treatment of the arch in a selective endovascular 

fashion.

Figure 43. Extrapelvic post-embolization

Figure 44. Bilateral varicose vein relapse across the thigh anterior accessory 
vein with bilateral pudendal and left obturator vein leak points.



• Use of safety margins.
• Ultrasound-guided puncture and procedures.
• Use of tumescent anesthesia in thermal ablations.
• Totally performed on an outpatient basis; patients re-

main in observation status for 1.5 to 2 hours.

�e most common complications are hematomas (30%-
60%), pigmentation (1%-10%), thrombosis in the saphenous 
proximal remnant or spread towards the femoral vein (< 
3%), thrombophlebitis (5.6%; range: 4.2%-7%), skin burns 
(< 1%), paresthesia (3.8%; range: 2.4%-4.5%), and infection 
(0.5%; range: 0.3%-1.3%). All of them are less important or 
signi�cant complications compared to those of convention-
al procedures (24).
Today, the treatment of choice is a hybrid procedure that in-
cludes di�erent techniques (Figure 44).
In this case, in view of the presence of an incompetent bilat-
eral great saphenous vein due to previous surgery, varicose 
relapse by the thigh anterior accessory segment originated at 
the obturator and bilateral internal pudendal leak point in 
association with the saphenofemoral arch, an early intrapel-
vic TE of leak points with the foam-coils-foam technique 
was performed. A�erwards, subsequent di�erent therapeu-
tic options were considered (Figure 45):
• Laser or endoluminal radiofrequency of the thigh an-

terior accessory vein intrafascial trajectory followed by 
epifascial varicose segments resection using a stepped 
approach.

• Laser or endoluminal radiofrequency of the thigh ante-
rior accessory vein intrafascial trajectory with foam in-
jection into the epifascial varicose segments.

• Ultrasound-guided foam of the thigh anterior accessory 
vein and epifascial vessels.

• Reassessment of the arch with ligation of the relapsed 
arch followed by epifascial varicose segment resection 
using a stepped approach.

• Augmented reality-assisted sclerotherapy of epifascial 
vessels.

Figure 46 shows the inferior gluteal leak point in continuity 
with sciatic veins and evidence of epifascial varicose veins on 
the thigh and leg posterior side. Intrapelvic TE treatment is 
advised to later consider other therapeutic options for the epi-
fascial vessels:
• Ultrasound-guided foam sclerotherapy.
• Subfascial vessel sclerotherapy associated with stepped 

resection.
• Subfascial vessel sclerotherapy associated with laser or 

radiofrequency of epifascial vessels.
• Laser or radiofrequency of intrafascial vessels associat-

ed with stepped resection or foam injection of epifascial 
segments (not recommended due to the risk of tributary 
sciatic nerve thermal lesion).

4.7.6 Analysis and considerations

Few international studies have been published on the 
post-embolization management of remnant or recurring ex-
trapelvic veins. However, therapies with liquid sclerosing 
agents have been performed for quite a few decades now. 
Still, few cases in the medical literature available describe 
the use of sclerosing foam as a suitable therapy.
Anatomically speaking, the size of pelvic �oor veins or their 
extrapelvic projections is small (0.1 mm to 1 mm in diam-
eter) or medium (1 mm to 5 mm). �e smallest ones have 
a tunica intima composed of endothelial cells surrounded 
by connective tissue whose volume increases parallel to the 
volume of blood �ow. �eir tunica media is very thin with 
circular layers of highly loose smooth muscle cells. Finally, 
their tunica adventitia is made up of loose connective tis-
sue, which is why the action of the sclerosing detergent and 
its physical combination with foam cause instantaneous 
spasm/stenosis and quick �brosis.
�is situation validates the assessment of the concentrations 
and volumes that should be used, which will depend on the 
type of vein, diameter, and spread towards its intrapelvic 
drainages. Overall, post-TE recurrences are due to technical 
defects and the most common thing of all is the permanence 
of venous remnants resulting in the coexistence of essential 
and/or chronic LL venous incompetence. �ese situations 
were classi�ed by Franceschi et al. as type 4 venous shunts. 
Remnant veins are the product of great extrapelvic dilata-
tions due to severe venous hypertension and re�ux into the 
distal portion which, due to its spread into the LL, could not 
be treated completely with endovascular therapy. Primary 
PCS or due to compression or post-thrombotic syndromes 
can occur in LL as atypical varicose veins or through PFL. 
Under certain circumstances it is associated with saphenous 
trunk and perforator vein incompetence. It is necessary to 
establish a correct correlation between the clinical exam-
ination and any additional tests. Here the CDE plays an im-
portant role because it can identify di�erent ultrasound pat-
terns, leak points, and associations with the super�cial, deep 
and the perforator vein system.
�e GIDP is not only diagnostic but also allows us to treat 
pelvic re�uxes or associated signs like the NCS and the 
MTS. �erapy should be combined and individualized in 
each case: �rst, intrapelvic resolution followed by the ex-
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Figure 45. Therapeutic options to treat the thigh anterior saphenous vein. Figure 46. Inferior gluteal vein leak with connection to the thigh posterior va-
ricose veins.
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trapelvic resolution of leak points and the resolution of ver-
tical or horizontal venous re�uxes at LL level.
In our own experience with extrapelvic embolization add-
ed to intrapelvic TE, the results were therapeutically good. 
However, the follow-up on these procedures is still too 
scarce and short to draw any possible, safe, and de�nitive 
conclusions. �e international medical literature on these 
cases of extrapelvic leaks is also scarce. However, the results 
of pelvic TE have are highly e�ective as well as the manage-
ment of remnant extrapelvic veins with these minimally in-
vasive percutaneous techniques. In conclusion, the correct 
and complete TE of intrapelvic veins re�ux is useful as coad-
juvant therapy of LL varicose veins due to hypertensive leaks 
with extrapelvic signs. �at is why the therapeutic priority 
in symptomatic patients with PCS and LL varicose veins is 
pelvic TE.
In patients with etiology of LL venous incompetence and si-
multaneously PCS, a therapeutic strategy should be estab-
lished on a global level with accurate action times for result 
optimization and preventing relapse and recurrence. Multi-
disciplinary management is advisable to optimize diagnosis, 
the intra- and extrapelvic therapy of PCS, as well as for the 
proper follow-up of these complex patients.

4.7.7 Recommendations 

1
Start by solving intrapelvic venous congestion via an endovascular 
approach and then proceed to complete the extrapelvic component. (Le-
vel of Evidence B, Recommendation Class I).

2
Additional treatment of extrapelvic leaks with sclerotherapy in all its mo-
dalities using augmented reality, Vein Viewer, and high-resolution CDE. 
(Level of Evidence B, Recommendation Class I).

3

Additional resolution of super�cial and perforator LL venous incompe-
tence after intrapelvic embolization. Minimally invasive techniques like 
thermal ablation with laser or radiofrequency and ultrasound-guided 
sclerotherapy are advised over conventional surgical techniques due to 
their high level of e�cacy, minimal relapse rate, and shorter down times 
(both on the social and working level). (Level of Evidence A, Recommenda-
tion Class I). 
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Study of the utility of lorazepam in the prevention of 
radial spasm associated with coronary procedures

Estudio de la utilidad del lorazepam en la prevención del espasmo radial 
asociado a procedimientos coronarios
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ABSTRACT
Introduction. The radial route is the access of choice in most parts of the world to 
perform coronary diagnostic and therapeutic procedures thanks to its better safety 
pro�le compared to the femoral access, lower in-hospital costs, and greater comfort 
for the patient. 
Its use has not quite been imposed in certain regions of the world. Its main disad-
vantage is vasospasm. Sometimes, this phenomenon negatively conditions the use 
of this access and the femoral access ends up being the option here. This prospecti-
ve, randomized, and double-blind study included a primary endpoint where we in-
tended to assess the e�cacy and safety pro�le of sublingual lorazepam to reduce the 
rate of radial spasm in coronary diagnostic and therapeutic procedures compared to 
placebo. The secondary endpoint was given by the rate of complications seen be-
tween the two groups.
Results. Appearance of clinical spasm: 31.03% vs. 28.73% (OR=1.11 (0.58-2.13) p=0.74); 
technical spasm: 13.79% vs. 13.79%, (OR=1 (0.42-2.36) p=1); angiographic spasm: 
56.32% vs. 47.12%, (OR=1.44 (0.79-2.62) p: 0.22) for groups A and B, respectively. Con-
version to the femoral access: group A: 3.44% vs. group B: 6.89% (OR=0.48 (0.11-1.99) 
p=30). No di�erences were seen in the rate of complications between the two groups.
Conclusion. The administration of sublingual lorazepam prior to admission to the 
cath lab does not reduce radial spasm compared to placebo when this access is used 
to perform coronary diagnostic and/or therapeutic procedures. No signi�cant di�e-
rences were seen either in the rate of complications between the two groups.

Keywords: lorazepam, spasm, radial artery.

RESUMEN
Introducción. El acceso radial es la vía de elección en la mayor parte del mundo para la 
realización de procedimientos diagnósticos y terapéuticos coronarios debido a un mejor 
per�l de seguridad comparado con el femoral, disminución de los costos intrahospitala-
rios y mayor comodidad para el paciente. Su uso no ha terminado de imponerse en cier-
tas regiones del mundo. Su principal desventaja es el vasoespasmo. En ocasiones, este fe-
nómeno condiciona el abandono dicha vía, utilizando el acceso femoral como alternativa.
Material y métodos. En este estudio prospectivo, aleatorizado y doble ciego nos pro-
pusimos, como punto �nal primario, evaluar la e�cacia y seguridad del lorazepam su-
blingual para disminuir la tasa de espasmo radial en procedimientos coronarios diag-
nósticos y terapéuticos comparado contra placebo. El punto �nal secundario estuvo 
dado por la tasa de complicaciones entre los dos grupos.
Resultados. Aparición de: espasmo clínico en 31,03% vs. 28,73% (odds ratio 
[OR]=1,11 [0,58-2,13]; p=0,74), espasmo técnico en 13,79% vs. 13,79% (OR=1 [0,42-
2,36]; p=1) y espasmo angiográ�co en 56,32% vs. 47,12%, (OR=1,44 [0,79-2,62]; 
p=0,22) para los grupos A y B, respectivamente. Conversión a la vía femoral: grupo A 
3.44% vs. grupo B 6,89% (OR=0,48 [0,11-1,99]; p=30). No hubo diferencias en las ta-
sas de complicaciones entre los dos grupos.
Conclusión: La administración de lorazepam sublingual previo al ingreso a la Sala de He-
modinamia no reduce el espasmo radial comparado con placebo cuando este acceso se 
emplea para la realización de procedimieantos diagnósticos y/o terapéuticos coronarios. 
Tampoco hubo diferencias signi�cativas en las complicaciones entre los grupos.

Palabras claves: lorazepam, espasmo, arteria radial.
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INTRODUCTION

The use of the radial artery as the access route to perform 
diagnostic cardiac catheterization was initially described 
by Campeau back in 1989. Afterwards, in 1993, Kieme-
neij and Laarman performed the first angioplasty with 
stenting using this access route (1,2). Since then, its use 
has gone up steadily for the performance of diagnostic or 
therapeutic coronary procedures (3). Its main advantage 
is a lower rate of vascular complications compared to fe-
moral access (3-5). Also, it has proven to be more comfor-
table for the patient, improve walking, and shorten the 
hospital stay (3,6).

Despite all these advantages its use has not become popula-
rized in certain parts of the world (3). Its main disadvanta-
ge is the development of radial artery vasospasm as repor-
ted in up to 30% of the cases (7). �ere are times that this 
phenomenon makes it impossible to maneuver the cathe-
ters properly. �is may lead to abandoning such access rou-
te using the femoral access as the option. �ese maneuvers 
generate discomfort in the patient, extend the duration of 
the procedure, and are associated with a higher the rate of 
vascular complications (8,9). Di�erent types of drugs like 
IV calcium blockers, diazepam, midazolam, and fentanyl 
were studied to reduce the incidence rate of this phenome-
non (6,10-12). Although benzodiazepines and opioids are 
o�en used intravenously, they should be administered with 
caution due to their potential adverse events (13).
�e objective of this study was to assess whether the rou-
tine use of sublingual lorazepam prior to cardiac cathete-
rization via radial access reduces the incidence rate of ar-
terial spasm.

Hypothesis
The administration of 2 mg of sublingual lorazepam 60 
min before starting the coronary angiography/angioplas-
ty coronaria reduces the incidence rate of radial spasm.
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Endpoints

Primary endpoints
To assess the incidence rate of radial artery spasm used as 
vascular access to perform diagnostic and therapeutic coro-
nary procedures a�er the administration of sublingual lo-
razepam/placebo for 60 min prior to the arrival of the pa-
tient to the cath lab. �is incidence rate will be determined 
as follows:
Radial artery spasm is de�ned by, at least, one of the fo-
llowing criteria:
• Clinical. Moderate-intense pain at forearm level while 

advancing or removing material through the radial ar-
tery. A scale from 1 to 10 will be used to assess pain. Sco-
res from 5 to 7 will be indicative of moderate pain. Sco-
res > 8 will be indicative of severe pain. Such scale will 
be established by a nurse from the recovery room who 
did not participate in the procedure.

• Technical. Di�culty/impossibility advancing or remo-
ving the catheter through the introducer sheath as per-
ceived by the interventional cardiology.

• Angiographic. Radial artery angiography performed 
through collateral artery using an introducer sheath 
before and after the procedure. Spasm is defined as a 
> 50% reduction of the radial artery baseline diame-
ter. The angiography should be performed with the 
table placed at 90 cm of height. Distance from the 
x-ray image intensifier tube should be 100 cm.

Secondary endpoints
To assess the appearance of procedural complications de�-
ned as:
• Myocardial infarction: de�ned according to the third 

universal de�nition of myocardial infarction (14).
• Stent thrombosis:

o De�nitive: symptoms suggestive of acute coronary 
syndrome and angiographic or anatomopathologi-
cal con�rmation of in-stent thrombosis.

o Probable: unexplained death within 30 days or myo-
cardial infarction associated with the revascularized 
coronary artery.

o Possible: unexplained death a�er 30 days.
• Vascular complications:

o Dissection: double-lumen image compromising the 
arterial wall.

o Vascular rupture: contrast extravasation in site adja-
cent to the blood vessel.

• Coronary spasm: transient reduction >50% of the arte-
rial lumen.

• Stroke: neurological de�cit con�rmed on the nuclear 
magnetic resonance imaging or brain CT scan showing 
signs of cerebral ischemia.

• Arrhythmia: changes in the baseline heart rhythm as 
seen on the monitoring performed at the cath lab.

MATERIAL AND METHODS

During the period from July 2018 through March 2020, a 
total of 174 patients were included. 
�is was a double-blind, prospective, randomized clinical 
trial. Data were analyzed based on an “intention-to-treat¨ 
model. Patients were divided into 2 groups: group A recei-
ved sublingual lorazepan 2 mg (87 patients), and group B re-
ceived sublingual placebo (87 patients) 1 hour before being 
admitted to the cath lab to perform a scheduled cine coro-
nary arteriography and/or coronary angioplasty via radial 
vascular access. 
�e study was conducted at the Hospital de Alta Complejidad 
en Red “Néstor Kirchner” (HEC) in Florencio Varela, Argen-
tina. �e protocol was approved by the center ethics commi-

ESLORA
Estudio prospectivo, randomizado, doble ciego (Lorazepam vs placebo)

Criterios de inclusión: mayores de 18 años, ambulatorios, que concurrieron para realizarse cinecoronariografía/angioplastia coronaria programada 
terios de exclusión: pacientes internados,mujeres en edad fértil en quienes no se pudo descartar embarazo, insuficiencia renal, pacientes que se encontraban en tratamiento

con benzodiazepinas.

N=187

GRUPO A (N=87)
Lorazepam 2 mg sublingual, 60 min previo 
al ingreso a la Sala de Hemodinamia

GRUPO B (N=87)
Placebo sublingual, 60 min previo al 
ingreso a la Sala de Hemodinamia

Excluidos por criterio 
clínico (4) 

Excluidos por crit
clínico (5) 

83 82

Espasmo clínico: dolor de intensidad mayor a 5/10 en escala analógica percibido por el paciente.
Espasmo técnico: difcultad/imposibilidad para maniobrar los catéteres.
Espasmo angiográfico: reducción de la luz de la arteria radial mayor del 50% respecto del basal.

Punto final primario: evaluar la frecuencia de aparición de espasmo de la arteria radial utilizada como 
acceso vascular para intervenciones coronarias diagnósticas y terapéuticas luego de la administración de 
lorazepam / placebo por vía sublingual, 60 minutos antes del ingreso del paciente a la Sala de Hemodinamia.

Puntos finales secundarios: infarto de miocardio, accidente cerebrovascular, complicaciones vasculares, arritmia, 
muerte. 

Figura 1. Diagrama de �ujo del estudio.
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ttee. All patients signed an informed consent form speci�ca-
lly designed for the purposes of the study.

Inclusion criteria:
All outpatients over 18 were treated with a percutaneous co-
ronary intervention (whether diagnostic or therapeutic) at 
the cath lab of Hospital El Cruce were included in the study. 
Patients excluded from the study: patients hospitalized, fer-
tile women in whom pregnancy could not be ruled out, pa-
tients with a negative modi�ed Allen’s test, previous myo-
cardial revascularization surgery with le� internal mam-
mary artery bridge, kidney disease with a glomerular �ltra-
tion rate < 30 mL/min (http://www.renal.org.ar/utilita-
rios_�ltrado3.php), CHILD C and D severe liver disease, 
patients on benzodiazepines and/or who may have received 
benzodiazepines within the last 48 hours.

Procedure
Patients were randomly divided through an electronic ran-
domization system. One hour a�er receiving the active 
drug/placebo, the patients were transferred to the cath lab.
In all the cases, the patient’s right arm was extended and 
laid on the armrest with his hand in the supine position, 
with hyperextension of his wrist and hand over the pad. 
�e hand was �xed to the armrest using an adhesive clo-
th and the patient was administered antisepsis with po-
vidone-iodine. �e surgical �eld was covered with sterile 
sheet. Radial pulse was checked on such artery 2 �ngerbrea-
ths above the fold of the wrist. A total of 2 to 5 cc of lido-
caine at 2% were administered using a 25-G 5/8 in needle. 
A�er �nding the site with the greatest amplitude of radial 
pulse, a 20-G needle was used or a 20-G Abbocath cathe-
ter in a 45º angle was inserted using Seldinger technique. 
A�er obtaining pulsatile �ow, a 0.018 in guidewire (ad-hoc 
wire) was advanced smoothly. A�er removing the Abboca-
th catheter needle or Te�on and performing a small inci-
sion with a scalpel blade no. 11, the introducer sheath was 

advanced while keeping a steady point over the guidewire 
and holding the proximal edge. Once in position, the dila-
tor and the guidewire were removed. A 6-Fr dedicated arte-
rial introducer sheath for radial access without hydrophi-
lic covering (Radiofocus, Terumo Tokyo, Japan) was used 
in all the cases. Saline solution was used as a purging liquid 
and heparin was administered in doses of up to 5000 IU 
for diagnostic procedures and 100 IU/kg for therapeutic 
procedures via lateral access site. A�er connecting the la-
teral access site to the manifold and measuring the arterial 
blood pressure at the start of the procedure, 100 µg to 200 
µg of nitroglycerin were administered via lateral access site 
to all patients with systolic arterial pressures > 100 mmHg. 
A�erwards, a baseline radial arteriography was performed 
through the collateral of the introducer sheath in the an-
teroposterior projection while keeping the angiographic ta-
ble 90 cm away from the �oor and a distance between the 
intensi�er and the x-ray tube of 100 cm. (18) �en, prefor-
med catheters were advanced towards the aortic root while 
mounted over a 0.035 in J-shaped tip guidewire with �oppy 
distal end. 6-Fr JL 3.5 and JR 4 catheters (Impulse, Bos-
ton Scienti�c, Baja California, Mexico) were used to per-
form the diagnostic angiography of the le� and right coro-
nary arteries, respectively, and/or 6-Fr EBU 3.5 and JR 4 
guide catheters (Convey, Boston Scienti�c, Leek, �e Ne-
therlands) to perform the therapeutic procedures. Measures 
and/or alternative curves were used in patients with smaller 
or larger aortic root diameters and anatomical variants that 
would not allow correct cannulations with these catheters. 
Once the procedure had been completed, the catheter was 
removed under the protection of the 0.035 in J-shaped tip 
guidewire with �oppy distal end. Before removing the in-
troducer sheath, the angiography of the radial artery was re-
peated using the same technique described above. �e time 
it took to perform the procedure since the obtention of the 
�rst angiography of the radial artery until the angiography 
performed a�er completion was recorded.
A�er removing the introducer sheath, the radial artery was 
wrapped up in a compression bandage. Forty minutes later 
and in the absence of bleeding or swelling at the puncture 
site, the bandage was removed and replaced for a non-com-
pressive bandage that was carried for 12 hours.

STATISTICAL ANALYSIS

Based on the rate of radial spasm reported in the medical li-
terature (20%) and estimating a 6% reduction, an N of 87 
patients is estimated in each branch. �e estimates of the 
sample were established with an alpha error of 0.05 and a 
beta error of 0.2.

Graphic 1. Final primary endpoint and need for femoral access conversion.

TABLE 1. Demographiccharacteristics of thepopulation.

Variable Group A (n: 87) Group B (n: 87) p
Age (years) 55,16±6,87 55,36±7,18 0,70
Body surface 1,90±0,26 1,92±0,18 0,55
Males 75 (86,20%) 75 (86,20%) 0,95
Smoking 29 (29,80%) 24 (27,58%) 0,73
Arterial hypertension 57 (65,51%) 60 (68,96%) 0,63
Dyslipidemia 23 (26,43%) 35 (40,22%) 0,04
Diabetes 27 (31,03%) 34 (39,08%) 0,26
Evolving  acute myocardial 
   infarction

14 (12,64%) 15 (17,24%) 0,39

Hypertrophic cardiomyopathy 0 (0%) 1 (1,14%) 0,31
NSTEACS 9 (10,34%) 6 (6,89%) 0,41
Dilated cardiomyopathy 12 (13,79%) 12 (13,79%) 0,95
Valvular heart disease 10 (11,49%) 13 (14,94%) 0,50
Silent ischemia 0 (0%) 2 (2,29%) 0,14
Stable chronic angina 39 (44,82%) 38 (43,67%) 0,85
Post cardiac transplant 1 (1,14%) 0 (0%) 0,31
Calcium channel blockers 3 (3,44%) 3 (3,44%) 0,95
Beta-blockers 69 (79,31%) 65 (74,71%) 0,47
Ace I 53 (60,91%) 57 (65,51%) 0,53
Ara II 7 (8,04%) 8 (9,19%) 0,77
Isosorbide mononitrate 5 (5,74%) 5 (5,74%) 0,95
Acetylsalicylic acid 70 (80,45%) 71 (81,60%) 0,82
Clopidogrel 22 (25,28%) 20 (22,98%) 0,72
Statins 67 (77,01%) 62 (71,26%) 0,38
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�e block randomization model was used (website  http://
www.randomizer.org/).
�e data obtained were expressed as mean, median, 95% 
con�dence interval, standard deviation or range, where 
applicable. �e incidence rate of radial artery spasm was es-
timated in patients treated with a scheduled cine coronary 
arteriography/angioplasty.
�e statistical analysis of the results obtained was conducted 
using the statistical so�ware SPSS, version 20. Categorical 
variables were compared using the chi-square test or Fisher’s 
exact test depending on the case. Quantitative variables 
were compared using the Student t test or the Mann-Whit-
ney test depending on whether variable distribution was 
normal or non-parametric, respectively. P values < .05 were 
considered statistically signi�cant.

RESULTS 

Table 1 shows the patients’ clinical characteristics. In group 
A, the rate of patients with dyslipidemia was higher compa-
red to group B (26.43% vs 40.22%, P = .04). No statistica-
lly signi�cant di�erences were seen in the remaining varia-
bles studied.
No signi�cant di�erences were seen in the variables asso-
ciated with the procedure: duration (20.65 ± 12.71 min 
vs 21.69 ± 19.28 min, P = .67), radiation dose (841.46 ± 
609.18 mGy vs 879.43 ± 715,84 mGy, P = .70), and volume 
of contrast used (95.36 ± 36.01 mL vs 95 ± 34.48 mL, P = 
.94) for groups A and B, respectively.
Regarding the primary endpoint (Graphic 1), the appea-
rance of clinical spasm was reported in 31.03% vs 28,73% 
[OR, 1.11 (0.58-2.13) P = .74], technical spasm in 13.79% vs 
13.79%, [OR, 1 (0.42-2.36) P = .1], and angiographic spasm 
in 56.32% vs 47.12%, [OR, 1.44 (0.79-2.62) P = .22] for 
groups A and B, respectively.
Although the need for conversion to femoral access was 
numerically lower in group A (3.44% vs 6.89%), this di-
fference was not statistically significant [OR, 0.48 (0.11-
1.99) P = .30].
In group B, 1 patient showed hyperacute stent thrombosis 
(1.14%) and another patient su�ered from an arterial rup-
ture (1.14%) that resolved using a compressive bandage wi-
thout consequences. In group A, 1 patient showed radial ar-
tery dissection (1.14%) without compromise of antegrade 
�ow. A total of 3 patients (3.44%) from group A and 1 pa-
tient (1.14%) from group B had catheter-induced coronary 
spasm. None of the patients developed strokes, arrhythmias 
or death. No statistically signi�cant di�erences were repor-
ted in the rate of complications between both groups.
A�er being included in the study, the radial procedure could 
not be performed in 4 patients from group A and 5 patients 
from group B.

DISCUSSION

In this study we assessed the e�cacy and safety pro�le of su-
blingual lorazepam prior to admission to the cath lab to re-
duce radial artery spasm when such artery is used as the ac-
cess route to perform diagnostic and therapeutic coronary 
procedures.
Di�erent factors were identi�ed as predisposing factors for 
radial artery spasm: use of phentolamine during the proce-
dure, smaller baseline arterial diameter, radial artery ana-

tomical abnormalities, feminine sex, body surface < 1.938, 
age > 66 years, and introducer sheaths < 10 cm in length (7) 
(15). Since sympathomimetic drugs can induce vasospasm 
(16) and given the predominance of alpha-1 adrenoceptors 
in the radial artery vascular endothelium (17), it is possible 
that states of great adrenergic discharge like the stress su�e-
red by the patients before entering the cath lab also favor the 
occurrence of vasospasm. On the other hand, the state of 
anxiety, de�ned as a feeling of apprehension associated with 
the activation of the autonomous nervous system in respon-
se to a situation seen as a threat, is a phenomenon documen-
ted prior to entering the cath lab through di�erent scales de-
signed for this purpose. �is state a�ects the patient during 
the entire procedure and is associated with long-term car-
diovascular adverse events (18).
Lorazepam belongs to the family of benzodiazepines and 
has the capacity to stimulate the binding of gamma-amino-
butyric  acid (GAMA), the primary inhibitory neurotrans-
mitter, to the GABAA subunit of GABA receptors. It has 
anxiolytic, sedative-hypnotic, and amnesic e�ects and is still 
used as a preanesthetic medication. It is used via sublingual 
administration, reaches its plasma peak a�er 60 min, and its 
mean half-life is 12 h (19,20).
Our study analysis showed that although the rate of 
appearance of angiographic spasm was high (62.02% and 
54.66% for groups A and B, respectively), these data were 
similar to those reported by the medical literature and 
their association with the appearance of technical vasos-
pasm determined by the difficulty/impossibility maneu-
vering the catheters was low (14% in both groups) (21). 
Regarding the pain scale, approximately 30% of the pa-
tients experienced pain intensity in their forearm > 5/10 
when the procedure was performed in both groups. This 
was the cut-off value used to define clinical spasm, which 
is consistent with the rate of spasm published in other 
studies (7). The need to administer fentanyl as the anes-
thetic agent was similar in both groups.
�e need to use another vascular access to �nish the proce-
dure dropped 50% among the patients who received loraze-
pam. Although not statistically signi�cant, this di�erence 
may have shown a greater tolerance to the discomfort cau-
sed by the procedure. �is �nding will need to be con�rmed 
by further studies.
Our results are di�erent from those published by Rodriguez 
Blanco et al. (22) �ese authors studied the use of IV mida-
zolam to reduce radial artery spasm in patients treated with 
cardiac catheterization and found a statistically signi�cant 
di�erence in their �nal primary endpoint; 5-Fr introducer 
sheaths were used in half of these patients, a factor known 
to reduce the rate of spasm; also, drug administration was 
intravenous. Astarcioglu et al. (23) also assessed midazo-
lam and nitroglycerin or midazolam alone to reduce radial 
spasm and found no statistically signi�cant di�erences be-
tween the 2 courses of treatment.
Although, like we did, the aforementioned studies used 
benzodiazepines to reduce radial artery spasm, in both ca-
ses the agent used was midazolam. �is drug widely used as 
an anesthetic inducer was administered intravenously. It is 
a short-acting drug with a di�erent safety pro�le. �erefo-
re, we should be cautious about the dose administered be-
cause of the risk of causing respiratory distress (24). In our 
study we tried to assess the sublingual use of a benzodiazepi-
ne that has a superior safety pro�le.
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It is obvious that in the medical literature available results 
are varied when benzodiazepines are assessed in this clinical 
context, which is why we tried to conduct the very �rst dou-
ble-blind, randomized clinical trial with oral benzodiazepi-
nes to assess their e�cacy and safety pro�le reducing radial 
artery spasm.
Some of the limitations of this study are that only outpa-
tients were assessed and that protocol applicability is for 

stable patients since 1 hour of wait is required after the 
administration of the drug before starting the procedure.
In conclusion, we can say that based on the results obtained, the 
administration of sublingual lorazepam prior to being admitted 
to the cath lab does not reduce radial spasm compared to placebo 
when this access route is used to perform diagnostic and/or the-
rapeutic coronary procedures. No signi�cant di�erences were re-
ported in the complications seen between the groups.
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Case report

Acute aortic regurgitation, pericardial e�usion,  
and cardiopulmonary regurgitation during TAVI: double 
complication and successful implantation  
of a self-expanding valve

Insu�ciencia aórtica aguda, derrame pericárdico y resucitación 
cardiopulmonar durante el implante percutáneo de válvula aórtica: 
doble complicación e implante exitoso en una válvula autoexpandible

Carlos Fernández Pereira1,3, Juan Mieres1,3, Jorge Restaino4, Lisandro Tesoro2, Eduardo Carrasco5

ABSTRACT
Complications during TAVI are still a matter of concern. They are due to vascu-
lar access, cardiac tamponade, acute aortic dissection or regurgitation, coronary 
occlusion, conduction disturbances or stroke. We present the case of a double 
complication in a symptomatic aortic stenosis. This is the case of an 86-year-old 
woman with sudden hypotension, bradycardia, and cardiac arrest after a valvulo-
plasty in a minimalist approach for TAVI. The transthoracic echocardiography per-
formed revealed the presence of severe pericardial tamponade, and severe acute 
aortic regurgitation. Aortic dissection and coronary occlusion were excluded. The 
patient was treated with immediate self-expanding valve implantation during 
cardiopulmonary resuscitation with external cardiac massage followed by peri-
cardial drainage with good results. Although we could treat the patientwith car-
diac assist devices,instead we decided to treat both complications successfully in 
our patient. This approach may be considered only in the presence of clear com-
plication causes and not enough time to use assist devices.

Keywords: aortic stenosis, trans-catheter aortic valve replacement, complications, 
pericardial tamponade, acute aortic regurgitation. 

RESUMEN
Las complicaciones durante la TAVI siguen siendo motivo de preocupación. Se 
atribuyen las causas al acceso vascular, taponamiento cardíaco, disección o re-
gurgitación aórtica aguda, oclusión coronaria, alteraciones de la conducción o 
ictus. Describimos una doble complicación en una estenosis aórtica severa sin-
tomática. Mujer de 86 años con hipotensión súbita, bradicardia y paro cardiaco 
tras valvuloplastia, en un procedimiento TAVI con enfoque minimalista. La eco-
cardiografía transtorácica reveló taponamiento pericárdico severo e insuficien-
cia aórtica aguda severa. Se excluyó la disección aórtica y la oclusión coronaria 
por angiografia. El paciente fue tratado con implante inmediato de válvula auto 
expandible durante la resucitación cardiopulmonar con masaje cardíaco exter-
no y drenaje pericárdico simultáneo con buen resultado. Aunque pudimos en-
viar a dispositivos de asistencia cardíaca decidimos tratar ambas complicaciones 
con éxito en nuestro paciente. Este enfoque se puede considerar solo cuando 
hay causas claras de complicaciones y no hay tiempo suficiente para los dispo-
sitivos de asistencia.

Palabras claves: estenosis aórtica, reemplazo valvular aórtico por catéter, compli-
caciones, taponamiento cardíaco, insuficiencia aórtica aguda.
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INTRODUCTION

Transcatheter aortic valve implantation (TAVI) is now a 
standard procedure widely accepted for the management of 
patients with symptomatic severe aortic stenosis who are not 
eligible for surgery, with high or intermediate surgical risk 
or who refuse to undergo surgery. According to the Partner 
clinical trial, in women, the 2-year results are better compa-
red to conventional surgery.1 Despite being widely accepted 
as a therapeutic alternative and the greater experience gai-
ned by the centers, there are still associated complications. 
Most of them can jeopardize the patient.

We present the case of a complicated TAVI procedure in 
a female patient due to acute pericardial tamponade, one 
of the possible most serious complications associated with 
this procedure, and also acute aortic regurgitation a�er ba-
lloon angioplasty. Although several temporary hemodyna-
mic support devices are available, we describe our success-
ful approach to this case managing pericardial e�usion com-
plications and problems associated with the immediate de-
ployment of the self-expanding valve during external car-
diac massage and cardiopulmonary resuscitation maneu-
vers. Both extremely rare complications when we are dealing 
with self-expanding valves.
With this presentation, our objective is to send a message to 
those who may be facing the same catastrophic complica-
tions described here.

CASE REPORT

�is is the case of an 86-year-old woman who was admitted 
to receive TAVI due to severe aortic stenosis with previous 
episodes of exertional dyspnea and angina. �e patient’s past 
medical history showed no signs of syncope. Present medica-
tion: levothyroxine 75 mg, omeprazole, aspirin, diosmin, vi-
tamin D, clonazepam 0.5 mg, escitalopram 10 mg, and ro-
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suvastatin 10 mg. �e patient’s past medical history inclu-
ded dyslipidemia, hypothyroidism, uterine �broma surgery, 
multiple trauma surgeries (knee, shoulder), and Carpal tun-
nel syndrome. Upon admission, the patient showed a eup-
neic breathing pattern at rest (with a rate of 14 breaths per 
minute), blood pressure of 130/60 mm Hg, and pulse of 68 
beats per minute.
�e patient showed no jugular venous distension or displa-
ced apex beat. Preserved �rst heart sound and reduced second 
heart sound. Presence of an intense systolic heart murmur in 
the aortic area radiating towards the carotid arteries. EKG: si-
nus rhythm with axis deviated to the le�. Presence of severe 
le� ventricular hypertrophy with deformation pattern. �e 
transthoracic echocardiogram performed revealed the present 
of a heavily calci�ed aortic valve. �e continuous-wave Do-
ppler ultrasound measured a maximal velocity of > 4.5 m/se-
cond, and the modi�ed Bernoulli equation suggested a maxi-
mal instantaneous gradient > 90 mmHg. Mild aortic regur-
gitation was present in the Doppler signal. �e valve area was 
estimated at 0.7 cm2 using the equation of continuity. Le� 
ventricular function was normal, the EF was 64% although 
with a hypertrophic wall. �e pulmonary artery systolic pres-
sure was 35 mmHg. �ere were no signs of thrombus.
�e computed tomography (CT) scan con�rmed the feasi-
bility of the transfemoral approach and a short diameter of 
the aortic annulus (19.2 mm), and a long aortic annulus dia-
meter of 24.8 mm, an annular perimeter of 69.3 mm, and 
an annular area of 370.2 mm. �e coronary angiography 
showed no signs of coronary artery disease. Based on the-
se �ndings, a decision was made to implant a 25 mm Por-
tico valve. �e TAVI procedure was planned with a mini-
malist approach. �e right femoral vein was used to implant 
the pacemaker and the balloon, the le� femoral artery was 
used for pigtail catheter insertion, and the right femoral ar-
tery was used to access the valve.
A small dissection was seen via right femoral access that re-
quired the use of a 0.014 in Floppy coronary guidewire and 
a 6-Fr JR guide catheter. A�erwards, a Cordis® AL2 cathe-
ter (Cordis - a Cardinal Health Company Santa Clara, CA, 
United States) was used followed by a straight-tipped Cook 

hydrophilic guidewire (Cook Bloomington, IN United Sta-
tes) towards the le� ventricle. A�er inserting this catheter 
into the LV, it was exchanged for a Safari® guidewire (Bos-
ton Scienti�c Marlborough, MA, United States) that was 
properly positioned following the JR and pigtail catheter ex-
change. Valvuloplasty was performed with a 20 mm x 4 mm 
Atlas® balloon (Bard Tempe, AZ, United States). �e con-
trol aortography showed severe acute aortic regurgitation 
as seen on �gure 1. Severe hypotension with extreme brad-
ycardia followed by cardiac arrest occurred that required ex-
ternal cardiac massage. �erefore, it was decided to implant 
Abbot’s 25 mm Portico heart valve (St. Jude Medical, St. 
Paul, MN, United States) while performing the cardiopul-
monary resuscitation maneuvers (�gures 2 and 3). Since the 
echocardiography con�rmed the presence of severe pericar-
dial e�usion with right-sided chamber collapse and progres-
sion to shock, it was decided to perform pericardial draina-
ge (�gure 4) by draining 360 mL of bloody pericardial �uid 
was that were administered to the patient through autolo-
gous blood transfusion. Blood was sparkling red suggesti-
ve of arterial origin. A�er implantation and drainage, the 
patient’s clinical course gradually improved. �e �nal con-
trol test con�rmed the presence of mild aortic regurgitation 
(�gure 5). During the hospital stay, the patient developed 
atrial �brillation that required amiodarone, and thrombo-
cytopenia that required the withdrawal of enoxaparin and 
clopidogrel. Drainage was removed 24 hours later.
�e patient was discharged from the hospital a�er 5 days 
with no changes in her EKG. �e presence of NYHA FC 
I-II dyspnea, mild aortic regurgitation (on the Doppler 
echocardiography), and normal sinus rhythm (on the EKG) 
was con�rmed at the 6-month follow-up.

DISCUSSION

We presented the case of simultaneous doble complications 
of severe aortic regurgitation and severe pericardial e�usion 
in a female patient during self-expanding valve implantation 
and analyzed the possible causes of death and complications 
associated with TAVI.

Figure 1. Severe acute aortic regurgitation post-valvuloplasty.. Figure 2. Rapid 25 mm Portico valve implantation (Abbott), initially low, and 
then moved into the right position.
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In order to identify the causes of death during the TAVI 
procedure and at the 1-month follow-up, 12 studies and 
1223 patients were studied. The mortality rate during 
the procedure was 2.3%.2 During the procedure, the 
most common causes of death were cardiac tamponade 
(39%), heart failure (21%), cardiac arrest (18%), and vas-
cular and/or hemorrhagic complications (18%). A com-
parison was drawn between patients treated with the 
CoreValve (Medtronic, Minneapolis, MN, United Sta-
tes) and those treated with Edwards valves (Cribier-Ed-
wards, Edwards-SAPIEN or SAPIEN XT valves, Edward 
Lifesciences, Irvine, CA, United States) that gave the fo-
llowing results: deaths due to vascular and hemorrhagic 
complications at the 1-month follow-up were less com-
mon with the self-expanding valve (3% vs 22%, respecti-
vely; P = .019). However, deaths due to cardiac tampona-
de (26% vs 6%, respectively; P = .019), and aortic regurgi-
tation (10% vs 0%, respectively; P = .03) were more com-
mon with the self-expanding valve.
Sudden and unexplained hypotension is o�en the �rst indi-
cator of a signi�cant complication and should be an imme-
diate cause to exclude the following 5 main conditions: re-
troperitoneal hemorrhage due to access site rupture, aortic 
dissection or rupture, pericardial tamponade, coronary os-
tia obstruction or severe acute aortic regurgitation.3 In most 
cases, these conditions can be treated rapidly using the per-
cutaneous approach. However, at times, open heart surgery 
may be required. �e TAVI team should remain alert to re-
cognize and diagnose severe intraprocedural hypotension. 
Cardiac tamponade during TAVI is not common; instead, 
it is associated with high rates of mortality, especially when 
le� side structures are a�ected as it was our case here.4 In a 
study of patients who su�ered cardiac tamponade during or 
a�er TAVI between 2007 and 2012, a total of 17 patients 
(4.3%) showed cardiac tamponade. Mean age was 82.3 ± 3.7 
years, and most patients were women. �e causes of cardiac 
tamponade were right ventricular perforation due to tempo-
rary pacemaker (52.9%), annular rupture or aortic dissec-
tion (23.5%), and le� ventricular free wall rupture due to ri-
gid guidewires or catheters (23.5%). Death occurred in 4 pa-

tients (23.5%), all with cardiac tamponade due to a lesion in 
the le� ventricle or the aorta. Most patients (82.4%) showed 
persistent cardiac tamponade during the procedure. Due to 
the potentially serious complications, all these procedures 
require the participation of a team of clinical cardiologists, 
intensivists, interventional cardiologists, and cardiovascular 
surgeons, the so-called heart team.5 In a large volume center, 
TAVIs were performed using a self-expanding valve or a ba-
lloon too via transfemoral and transapical access. Intrapro-
cedural complications that required intraoperative bailout 
maneuvers were studied: 7.6% experienced major intraope-
rative complications, 2.8% required emergency crossover to 
surgery. Complications included valve embolization/migra-
tion (17%), severe aortic regurgitation (12%), and ruptured 
aortic root (5%). �ey required the immediate implantation 
of a second valve or crossover to surgical aortic valve replace-
ment. Sternotomy and surgical hemostasis were performed 
in 5 patients (13%) with perforation due to a rigid guidewi-

Figure 3. Patient in cardiac arrest. Resuscitation maneuvers started. The Porti-
co valve was implanted while these maneuvers were taking place.

Figure 4. Image of severe pericardial e�usion with right-sided chamber co-
llapse.

Figure 5. Final control test con�rming the presence of mild aortic regurgitation.
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re in the le� ventricle followed by cardiac tamponade. Co-
ronary obstruction (15%) required an emergency percuta-
neous coronary intervention in 6 patients. at the 30-day fo-
llow-up, the all-cause mortality rate was 31.4% in patients 
with intraprocedural complications and 38.5% in those who 
crossed over to surgery.
Women and patients with a past medical history of coa-
gulopathy have a higher risk of significant pericardial 
complications during TAVI. Regarding the procedures 
performed in the United States between 2012 and 2014, 
the chances of developing cardiac tamponade, pericardio-
centesis or pericardial window were 2.29 times higher in 
women and 1.60 times higher in patients with coagulo-
pathy.6 On the other hand, patients who had previously 
undergone myocardial revascularization surgery or who 
were already carriers of a cardiac implantable electronic 
device had fewer chances of developing significant peri-
cardial complications during TAVI. Patients who deve-
loped pericardial complications had significantly higher 
chances of dying at the hospital: 24.7% vs 3.3% (OR, 
4.91; 95%CI, 2.56-9.43). In general, significant pericar-
dial complications occurred in 1.3% of the patients (from 
1.2% to 1.5% over the 3 years studied).

In our case we believe that tamponade was le�-sided with a 
hydrophilic guidewire for access purposes in a patient with a 
small and heavily hypertrophic ventricle.
�e patient’s clinical course was favorable, which rules out 
the possibility of le� ventricular rupture with the Amplatz 
guidewire.
�e technical challenges of the procedure and the complex na-
ture of high-risk patients make the learning curve even more 
steep always with a potential for unexpected complications.

CONCLUSION

In this patient with severe acute aortic regurgitation and se-
vere pericardial tamponade, valve implantation and pericar-
dial drainage alleviated her condition and eventually saved 
her life. Simultaneously, CPR and orotracheal intubation 
were rapidly performed. We have not found the same kind 
of success we had a�er the Portico self-expanding valve im-
plantation during the external cardiac massage maneuvers 
in the medical literature available.
�is type of procedure and its possible complications are 
challenging for the heart team and require experience and 
expertise to be able to perform emergency maneuvers.
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Case report

Renal infarction

Infarto renal

Natalia Mercado, Mariano Rubio, Santiago Trejo, Maximiliano Giraudo, Martín Cisneros

ABSTRACT
We present the case of a 71-year-old woman who presents with sudden lower back 
pain. The physical examination looks normal and the laboratory parameters test po-
sitive for leukocytosis and slightly elevated LDH levels. Due to persistent low back 
pain, an abdominal computed axial tomography with IV contrast was performed. It 
showed an image consistent with a renal infarction. The arteriography performed re-
veals the presence of a thrombus at left renal artery level. Therefore, it was decided to 
perform an angioplasty with stenting and use a distal protection �lter.

Keywords: renal infarction, renal angioplasty, protective embolic �lters. 

RESUMEN
Se describe una paciente femenina de 71 años, que consulta por dolor lumbar de co-
mienzo súbito. El examen físico fue normal, con parámetros de laboratorio positivos 
con leucocitosis y LDH ligeramente elevada. Por persistencia del dolor lumbar, se rea-
liza tomografía axial computarizada abdominal con contraste ev, donde se evidencia 
imagen de infarto renal. Se realiza arteriografía que arroja imagen de trombo en arte-
ria renal izquierda y se decide realizar angioplastia con stent y utilización de �ltro de 
protección distal.

Palabras claves: infarto renal, angioplastia renal, �ltros de protección embólico.
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INTRODUCTION

It is estimated that thromboembolic aortic disease causes 
5% of all peripheral arterial embolisms reported at abdo-
minal portion level.1,2

Acute renal infarction as a complication of aortic debris 
is an entity rarely described in the routine clinical practi-
ce. Because of its low incidence rate, it is o�en misdiagno-
sed. It is more common among women during the 6th and 
8th decades of their life.4 �ese patients have a past me-
dical history of high thromboembolic risk and many of 
them have already experienced an embolic event in their 
lifetime.3,4,5

As a complication associated with this event, the signi�-
cant loss of renal function can compromise the perfusion 
of such organ. �is has triggered the development of new 
percutaneous revascularization techniques that are still in 
their infancy.5,6,7,9

CASE REPORT

We present the case of a 71-year-old woman with a past me-
dical history of arterial hypertension and type II diabetes, 
heavy smoker of 20 cigarrette packs/year, and uncon�rmed 
arrhythmias. She presents with sudden lower back pain ra-
diating to her back of 2 hour evolution that becomes exacer-
bated when changing positions. She experienced 2 similar 
episodes of shorter duration and intensity for the previous 
72 hours.
AHT con�rmed at admission (160 mmHg /90 mmHg). 
Physical examination within normal parameters. EKG: si-
nus rhythm (75 bpm); lateral subepicardial ischemia. Acu-

te coronary syndrome is ruled out. �e laboratory para-
meters test positive for leukocytosis and slightly eleva-
ted LDH levels. �e patient is admitted to the ICU with 
a complete course of anticoagulant and anti-ischemic 
therapy.
Due to persistent pain, a chest-abdomen-pelvis computed 
tomography (CT) scan is performed. �e CT scan reveals 
the presence of di�use signi�cant atheromatous disea-
se in both the ascending and descending aortas with mu-
ral thrombosis of irregular surface and small ulcerations in 
the junction between the aortic arch and the descending 
aorta. Abdominal aorta with signi�cant di�use atheroma-
tous disease in its walls, mural thrombosis, and calci�ca-
tions associated with ulcerations on the surface. Presence 
of signi�cant le� renal artery ostium stenosis with a signi-
�cantly smaller luminal diameter of the infarct related ves-
sel compromising the entire le� kidney with good perfu-
sion of this organ upper pole only (�gure 1).
An angiographic study is performed to assess the possibi-
lity of solving the patient’s lower back pain. A 6-Fr intro-
ducer sheath was used via right femoral access and a renal 
arteriography was performed that revealed the presence of 
an endoluminal thrombus at le� renal artery proximal le-
vel. �erefore, the recanalization of the vessel is attempted 
using a 6-Fr hockey stick guide catheter (Cordis) followed 
by a 0.014 in Floppy guidewire (Abbott) that is placed dis-
tal to the vessel lumen (�gure 2).
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Figure 1. Coronary computed tomography angiography (CCTA) with left re-
nal stenosis and infarction in the renal parenchyma.
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�rombus aspiration is performed using a 6-Fr Fetch2TM 
thrombus aspirator (Boston Scienti�c). Due to the persis-
tent lack of endoluminal �lling it was decided to place a Spi-
derFXTM distal protection �lter (Medtronic) and advance a 
4.5 mm x 16 mm conventional Rebel stent (Boston Scienti-
�c) that was in�ated at 12 atmospheres of pressure. �e dis-
tal protection �lter was eventually removed and a control 
angiography con�rmed the good �nal outcome with no tra-
ces of residual plaque.
�e patient remained clinically stable and her lower back 
pain improved a�er the procedure. �e patient was then 
transferred to the ICU to monitor disease progression.
A control CT scan was performed 24 hours later that con-
�rmed the improved renal perfusion. �e patient respon-
ded well to therapy and remained symptom-free; she was re-
leased from the hospital 48 hours later on dual antiplatelet 
therapy.

DISCUSSION

Renal infarction (RI) is due to the interruption of blood 
�ow into the renal arteries and/or their branches. It is a rare 
and o�en misdiagnosed condition given its variable clinical 
presentation. �e medical literature available on this entity 
is based on case reports and series of cases.1
It o�en starts with a sudden pain in the renal �ank or fos-
sa followed by fever, hematuria, nausea, and vomiting.1,2 It 
is associated with high laboratory parameters: leukocyto-
sis, high GOT, alkaline phophatase, and LDH levels being 
the latter the most characteristic of all. As a matter of fact, 
it can go up by a factor of 5 within the �rst 48 hours. �is 
condition should be suspected in patients with lower back 
pain and thromboembolic risk factors. According to the cu-
rrent scienti�c evidence available, cardioaortoembolic cau-
ses are the leading cause of renal infarction (45.4%), and wi-
thin this group, atrial �brillation represents 75.5%.3,4,5

A total of 70% of the patients who experience this event 
have a past medical history of high thromboembolic risk. 
Actually, most of them have already experienced a previous 
embolic event in the past,5,6 which is consistent with our case 
report presented here.
Diagnosis is con�rmed through imaging modalities: ul-
trasound, CT scan or scintigraphy.9,10 Angiography is sti-

ll the gold standard while a vessel revascularization strategy 
should be scheduled simultaneously.
It is more common on the le� side,5 though it may be bilate-
ral (15% to 30% of the cases) progressing towards acute kid-
ney injury. In 50% of the cases, the acute kidney injury beco-
mes a chronic condition.6,7,8 �at is why new percutaneous 
minimally invasive therapies have been proposed to preser-
ve renal perfusion.
Endovascular treatment: thrombectomy and/or angioplasty 
with stenting using di�erent devices and/or types of protec-
tion �lters to avoid short and long-term complications that 
may end up causing kidney injuries.8,9,10

Knowing that the mechanism of kidney injuries is distal 
embolization, it has been con�rmed that the use of embo-

 

Figure 2. A) Estenosis renal izquierda con imagen endoluminal. B) Pasaje de guía coronaria en la luz de arteria renal izquierda.

Figure 3.
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lic protection devices (EPD) improves the outcomes of per-
cutaneous revascularization procedures in this territory.6,7,9

Hiramoto et al. proved that stent implantation into the renal ar-
tery is associated with atherothrombolic fragments,6,7 and that 
every step of the procedure—guidewire passage included—is as-
sociated with the embolization of thousands of fragments.7
Currently, EPDs can be divided into 3 categories: proximal 
protection devices, distal occlusive devices, and distal �lter 
protection devices like the one we used in this case report.6,7

All EPDs are e�ective only a�er being deployed, which is 
why they cannot protect the kidneys against the atheroem-
bolism that may occur during the early contact with the gui-
de catheter. �ey certainly cannot protect the contralateral 
kidney or other organs from the embolic particles released 
during former passes.6,7,8

�e potential advantage of distal protection �lters is their 
capacity to maintain renal perfusion during the entire 
procedure.

CONCLUSION

Clinical suspicion facilitates the early diagnosis and timely 
treatment of this entity.
Angioplasty with stenting for the management of renal in-
farction is a safe therapeutic strategy with low morbidity, 
mortality, and complication rates that preserves the renal 
parenchyma as much as possible.
Further studies are needed to elucidate the role played by 
embolic protection devices in this territory.
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Dear colleagues,

As you all know, 2021 will still be jagged by another COVID-19 pandemic year. Although we wish nothing 
more than going back to normal, we should all be prepared for the fact that, for the time being, we won’t return 
to what we used to call the “old normal”.
The challenge for the Argentinian College of Interventional Cardioangiologists (CACI) faces this year will be 
to go back as much as possible to on-site activities within the framework of the rules and regulations established 
by the City of Buenos Aires, and the Argentine national government.
With all this in mind, the doors of our college reopened physically. As a matter of fact, they were never fully clo-
sed as virtual meeting were still being held, and the simulation center doors were also opened with the clear idea 
of performing activities under a controlled environment and with a number of authorized people per square me-
ter of enclosed space.
The specialty degree, the update training course, and the seminar for nurses and technicians will all be tau-
ght by combining on-site and virtual presentations using the assembly hall and the simulation center at the 5th 
f loor.
Annual activities like meetings with auditors, industry meetings, and CACI ANMAT conferences will also be 
performed following this hybrid model.
Together with the Argentine Ministry of Health and ANMAT we will be working to vaccinate all of our mem-
bers against COVID-19.
In 2021, CACI Education Department and Innova CACI we will be conducting the first free-of-charge, 
open-access CACI-ICI Innovation seminar (also free of charge) for colleagues from other medical specialties. It 
will also take place virtually with the participation of renown colleagues and top international scientific resear-
chers and innovators.
CACI journal (RACI) will keep being published in Spanish and English. Also, in 2021 we will open the possibi-
lity for the industry to post announcements in our journal digital edition.
As you can see the intention of the actual board of directors is to keep working with as much normalcy as possi-
ble while taking care of our colleagues, employees, and friends.
We should not forget that COVID-19 is still part of our lives. Please keep taking care of each other and using 
the personal protection equipment (PPE) required and the prophylactic health measures implemented that we 
all know so well both in and out of the cath lab even after receiving the vaccine. 
If we all take care of each other and keep working together we will overcome all the difficulties that may arise as 
we always have.

Diego Grinfeld
President of CACI 2020 – 2021 
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�e Revista Argentina de Cardioangiología Intervencionista 
(RACI) is a quarterly journal published by the Argentinian Co-
llege of Interventional Cardiologists (CACI). Its goal is to spread 
scienti�c and educational material on this medical specialty. Dis-
tribution is nation wide and open-access and is targeted at inter-
ventional cardiologists, clinical and pediatric cardiologists, radio-
logists, neurologists, operators, and other specialists. �e publica-
tion is both digital (www.caci.org.ar) and in print.
�e editorial principles of the journal are based on the Re-
commendations for the Conduct, Reporting, Editing, and 
Publication of Scholarly Work in Medical Journals and have 
been written by the International Committee of Medical 
Journal Editors - ICMJE in its most recent iteration available 
online at www.icmje.org.
For editorial reasons starting with issue #2, volume 9, year 
2018 the graphic elements of the journal (�gures, tables, and 
pictures) will be published in two colors only (blue and black). 
Readers who wish the full-color edition will need to pay an 
additional US$200.
�e articles submitted to the journal shall be originals. �e 
Editorial Committee will study the papers submitted and 
con�rm whether they follow the Publication Guidelines es-
tablished by the journal. �e Director, and/or Associate Di-
rectors will be responsible for submitting these papers for the 
external blind peer review process. �is means that the au-
thors do not know the reviewers’ name and the reviewers do 
not know the name of other reviewers. �is policy establi-
shed by RACI follows the same criteria implemented by the 
Review and Editorial Committee of the Journal of the Ame-
rican College of Cardiology (JACC), the highest impact fac-
tor cardiology journal. �e Editorial Committee will make 
the �nal publication decision in accordance with the conclu-
sions drawn by blind peer reviewers. Similarly, the Editorial 
Committee can introduce grammar related editorial changes 
according to the publication needs of the journal always af-
ter obtaining prior consent from the authors. Review articles 
and editorials will be subject to the same review process. Edi-
torials are o�en required by the Editorial Committee as well.
A�er the �rst review, the articles can be accepted in the same 
form they were initially submitted; minor reviews are those 
pertaining to articles with signi�cant contributions that sti-
ll have some minor limitations that need to be corrected or 
proof read before its eventual publication; major reviews are 
those pertaining to articles that are un�t for publication as 
originally submitted to the journal. In any case, the Editorial 
Committee can consider new submissions called de novo sub-
missions as long as the article is modi�ed substantially; the re-
jection of the article occurs when both the reviewers and the 
Editorial Committee deem the article un�t for publication in 
the RACI journal.

In special cases of diagnostic and/or treatment consensus 
achieved by CACI and related scienti�c societies combined, 
such consensus will be supervised by the latter and being the 
Editorial Committee fully aware. Only then this consensus 
can be published exceptionally by the o�cial journals of both 
societies simultaneously.

INSTRUCTIONS TO AUTHORS AND 
GUIDELINES FOR MANUSCRIPT SUBMISSION

All authors and members �om the Editorial Committee shall de-
clare any con�icts of interest associated with the publications

Each article shall be presented with a �rst page that should in-
clude: (a) title (both informative and precise); (b) the comple-
te names of the authors and centers involved in the writing of 
the manuscript; (c) a short version of the title for the runner 
head; (d) the total amount of words contained in the paper 
excluding the references; (e) the name and full address, fax, 
and e-mail address of the corresponding author. �e second 
page will include the abstract in Spanish and English with 3-6 
keywords at the end of both abstracts with terms from the In-
dex Medicus term list (Medical Subject Headings - MeSH). 
�e third page will carry the content of the manuscript (see 
Preparation of the manuscript) including a new page per sec-
tion. All pages will be numbered from the title page.
�e paper (text, tables, and �gures) will be submitted elec-
tronically to the following e-mail address revista@caci.org.ar 
with a note signed by all authors (see model in website)with 
the name of the section the manuscript belongs to, and a clear 
statement that the contents of the manuscript have never been 
published before.
�ose appearing as authors of the article need to have contri-
buted to the study or writing of the manuscript and will be 
liable for the content published.
A maximum of eight (8) authors shall be allowed in each pa-
per and they must follow the authorship standards established 
by the IMCJE. Each manuscript received is examined by the 
Editorial Committee and one or two external reviewers. Af-
terwards, the lead author will be noti�ed on the acceptance 
(with or without corrections and changes) or rejection of the 
manuscript. A�er the article has been approved for publication, 
RACI has the copyright for its total or partial reproduction.

SECTIONS (See Preparation of the manuscript)

Original articles
�ese are scienti�c or educational papers of original basic or 
clinical studies. Requisites: a) general text, up to 5000 words 



including references; b) abstract, up to 250 words; c) tables + 
�gures, up to 8; d) authors, up to 10.
Brief communications
�e studies published under this section follow the same cri-
teria established for original articles, but do not have enough 
patients to be considered as such.
Review articles
�ese are articles on relevant issues on the specialty reques-
ted by the Editorial Committee to renown authors (whether 
foreign or domestic). �ey can be written by di�erent types 
of doctors (no more than 3 di�erent authors). Requisites: the 
same ones established for the publication of original articles.
Continuing medical education
�ese are articles on the rational and protocolized manage-
ment of the di�erent circumstances that can occur in the rou-
tine clinical practice. �ey are reviewed and agreed previous-
ly with subject matter experts and include a �ow charton the 
diagnostic and therapeutic management of the disease. �e 
following requisites have been established by the Editorial 
Committee. Requisites: a) general text, up to 2500 words ex-
cluding the references; b) abstract, up to 150 words; c) tables 
+ �gures,up to 6; d) references, up to 20; e) authors, up to 4.
Clinical case
�is is the description of a clinical case of unusual characteristics 
with its diagnostic and therapeutic management, and �nal reso-
lution. It needs to include a brief reference search. Requisites: a) 
general text, up 1200 words; b) abstract, up to 100 words; c) ta-
bles + �gures, up to 4; d) references, up to 10; e) authors, up to 5.
How did I approach it?
Under the title “How did I approach it?” the authors will be 
presenting a challenging case and a description of their mana-
gement. �e title needs to be included at the beginning of the 
text, for instance, “How did I treat an aneurysm in the le� an-
terior descending coronary artery?” �en the authors’ names, 
last names, specialties, and working centers should be inclu-
ded as well. Corresponding author, address, and e-mailwill be 
included as well. All authors need to declare their con�icts of 
interest. If they do not have any they need to say so. Text, �gu-
res, and references will follow the same criteria established for 
the clinical case.
Interventional cardiology images
�e publication of images describing exceptional cases that the 
Editorial Committee and external reviewers consider signi�cant 
for the journal will be accepted for publication. �ey will need to 
be followed by an explanatory text and a brief summary of the cli-
nical history. Requisites: a) general text, up to 300 words; b) 2 ori-
ginal �gures only; c) references, up to 3; d) authors, up to 5.
Research protocols
�e publication of research protocols—preferably multicen-
ter—will be accepted and published by the journal as special 
articles as long as these protocols do not include the study par-
tial or total results.
Editorials
�ey are analyses and/or comments on relevant issues on the 
specialty or general cardiology �eld in relation with our spe-
cialty and always upon request by the Editorial Committee to 
a subject matter expert. Similarly, comments on issues unrela-
ted to an article in particular can be requested by the Editorial 
Committee. Requisites: a) general text, up to 2000 words; b) 
references, up to 40.
Letters to the editor
�is is an opinion on an article published in the last issue of 
the journal that requires the arbitrage of the members of the 

Editorial Committee. Requisites: a) text, up to 250 words; b) 
one table and/or �gure can be published; c) references, up to 
5. Only letters submitted within a month following the print 
edition of the issue of the journal where the original article 
was published will be accepted.

PREPARATION OF THE MANUSCRIPT
�e article will be written in Spanish language using a Micro-
so�® Word text processor and saved under the *.doc �le extension. 
�e size of the page will be A4 or letter with double-spacing, 25 
mm margins, fully justi�ed text, and 12-point Times New Ro-
man or Arial font. Pages will be numbered consecutively starting 
with the cover. �e manuscript (original article) needs to follow 
the so-called IMRAD structure: Introduction, Material and me-
thod, Results, and Discussion (see the ICMJE Publication Gui-
delines). Also, it will include Title, Abstract, Con�icts of Interest, 
and References. In some cases, it will be necessary to add a Con-
clusion, Acknowledgements, and an Appendix. �e metric sys-
tem will be the standard system of measurement used with co-
mas to write the decimals. All clinical, hematologic, and chemi-
cal parameters will be expressed in units of measure from the me-
tric system and/or IU. Only common abbreviations will be used 
except for the title and the abstract. �e �rst time these abbrevia-
tions are used they will be preceded by the whole term except for 
the use of standard units of measure. 
Tables must be presented in individual sheets and they need 
to be numbered consecutively with Arabic numbers (0, 1, 2, 
etc.) according to the order in which they were quoted in the 
text with a short title for each and every one of them. All of 
the non-standardized abbreviations of the table need to be ex-
plained and developed. Explanatory notes will be placed at 
the foot of the table using the following symbols in this se-
quence: *, †, ‡, §, ¶, **, ††, ‡‡, etc.
Figures need to be submitted in TIFF, PSD or JPEG format 
and each �gure will be submitted in a separate �le with a re-
solution of 300 dpi in its �nal format. Each of them will be 
numbered consecutively together with the explanatory legend 
in a separate �le. �e normal size of the photographs will be 
127 mm x 173 mm. Titles and detailed explanations will be 
included in the text of the legend, not the illustration.
References will be numbered consecutively with Arabic num-
bers between brackets. All of the authors will be included if 
they are six of them or fewer; if there are more authors invol-
ved, the third one will be followed by the expression «, et al.». 
�e titles of the journals will be shortened based on the style 
used in Index Medicus. �ese are a few examples:
1.  Registro de Procedimientos Diagnósticos y Terapéuticos efec-

tuados durante el período 2006-2007. Colegio Argentino 
de Cardioangiólogos Intervencionistas (CACI). Disponible 
en http://www.caci.org.ar/addons/3/158.pdf. consultado el 
01/01/2009.(Página Web.)

2.  Magid DJ, Wang Y, McNamara RL, et al. Relationship be-
tween time of day, day of week, timeliness of reperfusion, and 
in-hospital mortality for patients with acute ST-segment ele-
vation myocardial infarction. JAMA 2005;294:803-812. 
(Revistas en inglés.)

3.  Aros F, Cuñat J, Marrugat J, et al. Tratamiento del infar-
to agudo de miocardio en España en el año 2000. El estudio 
PRIAMHO II. Rev Esp Cardiol 2003;62:1165-1173. (Re-
vistas en español).
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