
Journal of Vascular Surgery: Venous and Lymphatic Disorders Raju 329

Volume 6, Number 3
lower extremity venovenous bypasses. J Vasc Surg 1991;14:
635-44.

3. Wen-da W, Yu Z, Yue-Xin C. Stenting for chronic obstructive
venous disease: a current comprehensive meta-analysis and
systematic review. Phlebology 2016;31:376-89.

4. Seager MJ, Busuttil A, Dharmarajah B, Davies AH. Editor’s
choiceda systematic review of endovenous stenting in
chronic venous disease secondary to iliac vein obstruction.
Eur J Vasc Endovasc Surg 2016;51:100-20.

5. Razavi MK, Jaff MR, Miller LE. Safety and effectiveness of
stent placement for iliofemoral venous outflow obstruction:
systematic review and meta-analysis. Circ Cardiovasc Interv
2015;8:e002772.

6. Lee BB, Nicolaides AN, Myers K, Meissner M, Kalodiki E,
Allegra C, et al. Venous hemodynamic changes in lower
limb venous disease: the UIP consensus according to sci-
entific evidence. Int Angiol 2016;35:236-352.

7. Kurstjens RL, de Wolf MA, Konijn HW, Toonder IM,
Nelemans PJ, de Graaf R, et al. Intravenous pressure changes
in patients with postthrombotic deep venous obstruction:
results using a treadmill stress test. J Thromb Haemost
2016;14:1163-70.

8. Jalaie H, Arnoldussen C, Barbati M, Kurstjens R, de Graaf R,
Grommes J, et al. What predicts outcome after recanaliza-
tion of chronic venous obstruction: hemodynamic factors,
stent geometry, patient selection, anticoagulation or other
factors? Phlebology 2014;29(Suppl):97-103.

9. Raju S, Tackett P Jr, Neglen P. Reinterventions for non-
occlusive iliofemoral venous stent malfunctions. J Vasc Surg
2009;49:511-8.

10. de Wolf MA, de Graaf R, Kurstjens RL, Penninx S, Jalaie H,
Wittens CH. Short-term clinical experience with a dedicated
venous nitinol stent: initial results with the sinus-Venous
stent. Eur J Vasc Endovasc Surg 2015;50:518-26.

11. Stuck AK, Kunz S, Baumgartner I, Kucher N. Patency and
clinical outcomes of a dedicated, self-expanding, hybrid
oblique stent used in the treatment of common iliac vein
compression. J Endovasc Ther 2017;24:159-66.

12. O’Sullivan GJ, Sheehan J, Lohan D, McCann-Brown JA. Ilio-
femoral venous stenting extending into the femoral region:
initial clinical experience with the purpose-designed Zilver
Vena stent. J Cardiovasc Surg (Torino) 2013;54:255-61.

13. Kurstjens RL, van Vuuren TM, de Wolf MA, de Graaf R,
Arnoldussen CW, Wittens CH. Abdominal and pubic collat-
eral veins as indicators of deep venous obstruction. J Vasc
Surg Venous Lymphat Disord 2016;4:426-33.

14. Wittens CHA. Invited commentary. J Vasc Surg Venous
Lymphat Disord 2017;5:687-8.

15. Markel A, Meissner M, Manzo RA, Bergelin RO,
Strandness DE Jr. Deep venous thrombosis: rate of sponta-
neous lysis and thrombus extension. Int Angiol 2003;22:
376-82.

16. Jalaie H, Schleimer K, Barbati ME, Gombert A, Grommes J, de
Wolf MA, et al. Interventional treatment of postthrombotic
syndrome. Gefasschirurgie 2016;21(Suppl 2):37-44.

17. de Wolf MA, Jalaie H, van Laanen JH, Kurstjens RL,
Mensinck MJ, de Geus MJ, et al. Endophlebectomy of the
common femoral vein and arteriovenous fistula creation as
adjuncts to venous stenting for post-thrombotic syndrome.
Br J Surg 2017;104:718-25.

18. Neglen P, Hollis KC, Olivier J, Raju S. Stenting of the venous
outflow in chronic venous disease: long-term stent-related
outcome, clinical, and hemodynamic result. J Vasc Surg
2007;46:979-90.

19. Murphy EH, Johns B, Varney E, Raju S. Endovascular man-
agement of chronic total occlusions of the inferior vena cava
and iliac veins. J Vasc Surg Venous Lymphat Disord 2017;5:
47-59.

20. Caliste XA, Clark AL, Doyle AJ, Cullen JP, Gillespie DL. The
incidence of contralateral iliac venous thrombosis after
stenting across the iliocaval confluence in patients with
acute or chronic venous outflow obstruction. J Vasc Surg
Venous Lymphat Disord 2014;2:253-9.

21. Murphy EH, Johns B, Varney E, Buck W, Jayaraj A, Raju S.
Deep venous thrombosis associated with caval extension of
iliac stents. J Vasc Surg Venous Lymphat Disord 2017;5:8-17.
Submitted Jun 17, 2017; accepted Sep 30, 2017.
INVITED COMMENTARY
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The Iguazu Falls in Brazil are one of the natural wonders
of the world. At close quarters, the falls are obscured in a
shroud of spray mist, its fearsome power intimated by
only a thunderous roar. A perpetual rainbow dances
across the narrow chasm, named the Devil’s Throat by
early settlers. The spectacle is beguiling, giving no hint
of the danger lurking below. There is some commonality,
however tendentious, between Cataratas do Iguaçu and
iliac-caval flow. Both display “supercritical flow,” one of
many unique features in venous hemodynamics. With
some poetic license, one can even imagine the iliac-
caval junction as an anatomic equivalent of the Devil’s
Throat. The complex stenosis underneath the artery is
not coronal but spiral, extending for a variable distance
on either side from the confluence. It is all but impossible
to place currently available stents “precisely” to cover the
lesion. Incomplete coverage will result unless the stent is
extended well into the vena cava. Inadequate caval
extension will result in coning of the end or retraction
of the stent. Adequate extension (3-5 cm) into the vena
cava will cover the lesion but result in partial chronic jail-
ing of the contralateral iliac with a significant incidence
of deep venous thrombosis.1 The Wallstent (Boston Sci-
entific, Marlborough, Mass), which is widely used in this
location, is prone to many of these deficiencies and has
poor radial strength to withstand the compressive force
between the artery and the vertebral body behind.
Because of the short available lengths, a stack of two or
three overlapping members (cost!) is generally required
in a typical case. In-stent restenosis is a problem as
well, although it is not seen as often as in arterial deploy-
ments. Despite its many faults, the primary assisted and
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secondary patency of Wallstents is astonishingly high
(z90%), with a low occlusion rate (z3%) in worldwide
experience. The shortcomings of the stent are mainly
reflected in a high reinterventional rate (z25%), with a
primary patency rate 30% to 40% lower than assisted
primary and secondary patency. A stent specifically
designed for the iliac-caval confluence may improve
performance and cost over the current genre. Compara-
tive performance of new designs should be measured on
the reinterventional rate rather than by secondary
patency, which is difficult to improve on for the
Wallstent, which already has high figures.
The Maastricht team, noted for its many contributions

in this field, report short-term results of a dedicated
venous stent with an innovative design. Whereas second-
ary patency is satisfactory, the reinterventional and
occlusion rates remain high. The study was hampered
by local practice limitations; intravascular ultrasound
(IVUS) could not be used, forcing sole reliance on venog-
raphy, leading to understenting in the series. In a blinded
comparison of venography and IVUS, there was a
difference of nearly one vertebral body in locating the
iliac-caval confluence, a crucial step in proper stent
placement.2

The utility of the new design remains to be evaluated
on the basis of long-term outcome of stents placed
with IVUS control.

The opinions or views expressed in this commentary are
those of the authors and do not necessarily reflect the
opinions or recommendations of the Journal of Vascular
Surgery: Venous and Lymphatic Disorders or the Society
for Vascular Surgery.
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