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Summary

Objective: To increase awareness on the se-
vere impact of the nutcracker syndrome in
women with undiagnosed disease. Patients
and methods: We reviewed the medical litera-
ture and analyzed six representative series
with 73 patients with nutcracker syndrome.
Women with left flank pain, dyspareunia, dys-
uria, dysmenorrhea, micro- or macrohaemat-
uria and pelvic congestion symptoms, should
be carefully investigated for evidence of
mesoaortic left renal vein compression. A
good number of our colleagues do not believe
in the existence of the nutcracker syndrome
and send these patients in a long pilgrimage
in search of someone who can help them to
get relief to their pain. New and improved im-
aging techniques can assist in the diagnosis
but retrograde reno-gonadal phlebography
and renocaval gradient are the most reliable
diagnostic tools. Results: Among an assort-
ment of treatment techniques, renal vein
transposition and endovenous stenting were
the two most commonly used procedures.
There are no long term studies on renal vein
stenting in children and young adults. Its use
in these cases should be carefully considered.
The nutcracker syndrome may present with
pelvic congestion symptoms and its diagnosis
missed. The patient's age, severity of symp-
toms and haemodynamic renal studies should
guide the treatment. Conclusion: An increased
awareness of the existence of the nutcracker
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syndrome may prevent many unfortunate un-
diagnosed women from spending many
months and often years of suffering.

Schliisselworter

Mesoaortale Nierenvenenkompression, Nuss-
knacker-Syndrom, Beckenvenensyndrom,
Nierenvenenobstruktion

Zusammenfassung

Hintergrund: Die Kompression der linken Nie-
renvene im Ubergang zwischen Aorta und der
oberen Mesenterialarterie (Nussknacker-Pha-
nomen) kann Symptome einer Nierenvenen-
obstruktion bzw. Hypertonie oder einen schwe-
ren vendsen Rickstau in der Gonadenvene
oder beides verursachen. Die Symptome wie
Schmerzen im Lumbalbereich, Dyspareunie,
Dysmenorrhd, Hamaturie und ein Beckenve-
nensyndrom fiithren Patientinnen zu verschie-
denen Facharzten, die mit dem Nussknacker-
Syndrom oft nicht vertraut sind. Die Patientin-
nen werden depressiv, fiihlen sich gestresst
und verzweifelt. Wir fiihrten eine umfassende
Uberpriifung der gegenwértigen Fortschritte
bei der Diagnose und der Behandlung der Pa-
tientinnen mit diesem Syndrom durch und ak-
tualisierten die Ergebnisse unserer kiirzlich ver-
offentlichten Erfahrungen. Materialien und
Methoden: Es wurde eine Recherche der aktu-
ellen medizinischen Literatur durchgefiihrt und
die Ergebnisse einer reprasentativen Unter-
suchungsreihe an 73 Patientinnen mit Nuss-
knacker-Syndrom tabellarisch dargestellt. Die
Tabelle fasst unsere neuesten Erfahrungen be-
zliglich der operativen und endovaskuléren
Therapie von 17 Patientinnen mit Nussknacker-

Der verzweifelte Appell der Frauen mit
Nussknacker-Syndrom
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Syndrom zusammen, die in unseren Kranken-
hausern untersucht wurden. Die Verdachts-
diagnose aufgrund der klinischen Unter-
suchung wird durch Bestimmung des reno-
kavalen Gradienten anhand einer retrograden
Phlebographie der Nieren- und Gonadenvene
(ein Gradient >3 mmHg ist diagnostisch be-
weisend) oder durch die duplexsonographi-
sche Bestimmung der héchsten Strémungs-
geschwindigkeit in der Nierenvene bestatigt.
Obwohl dreidimensionale Mehrschicht-CT-
Angiographie und Magnetresonanztomogra-
phie inzwischen haufiger eingesetzt werden,
war unserer Erfahrung nach die retrograde
Phlebographie der Nierenvene am besten ge-
eignet. Therapie: Hauptséchlich zwei Verfah-
ren wurden zur Behandlung schwerer Félle
des Nussknacker-Syndroms angewendet:
operative Interventionen und Ballonangio-
plastie in Kombination mit endovaskularen
Stents. Zu den haufigsten Operationsmetho-
den gehdren: Transposition der Nierenvene,
gonadokavaler Bypass, Nephropexie, spleno-
renaler Bypass, Nephrektomie und Transposi-
tion der Mesenterialarterie. Leichte Sympto-
me konnen konservativ behandelt werden. In
den meisten Fallen betrug die Nachbeobach-
tungsphase 12 bis 80 Monate. Ergebnisse: Die
Auswertung der Ergebnisse der reprasentati-
ven Untersuchungsreihe in der Tabelle zeigt:
Bei Patientinnen mit leichten Symptomen ist
eine konservative Behandlung gerechtfertigt
(32/73 = 43,8%). Bei schweren Fallen erfolg-
ten verschiedene Eingriffe: endovaskulare
Stents (8/73 = 11%), externe Stents (2/73 =
2,7%), Transposition der linken Nierenvene
(27173 = 37%), gonadokavaler Bypass (3/73
= 4%); bei einer Patientin wurde erfolgreich

* Vortrag zur Verlethung der Ratschow-
Gedichtnismedaille durch das Curatorium
Angiologiae Internationalis im Rahmen des UIP-
Kongresses 2009 in Monaco
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ein splenorenaler Bypass durchgefiihrt, aller-
dings war die Nachbeobachtungsphase rela-
tiv kurz. Das Nussknacker-Syndrom kann zu
einem Beckenvenensyndrom fiihren, bei ei-
nigen Patientinnen mit Nussknacker-Syn-
drom wurde irrtiimlich eine Embolisation der
Gonadenvene durchgefiihrt, ohne die hamo-
dynamische Obstruktion der Nierenvene zu
korrigieren. Diese Methode ist indiziert,
wenn ein hamodynamischer Nachweis fir
einen schweren Riickstau in der Gonadenve-
ne vorliegt und der Venendurchmesser weni-
ger als 12 mm betragt. GroBere Gonadenve-
nen sollten endoskopisch entfernt werden
(Risiko einer Spiralembolisation in groBen
Venen). Langzeitergebnisse zu endovaskula-
ren Stents scheinen groBere Aussagekraft zu
haben (bis zu 10 Jahren in manchen Unter-
suchungsreihen). Die Transposition der Nie-
renvene ist ein bewahrtes Verfahren mit her-
vorragenden Langzeitergebnissen, aber bis
dato wurde der Eingriff, wie auch in unseren
Féllen, offen durchgefiihrt. Uber laparosko-
pische Verfahren wurde ebenfalls berichtet
und diese bieten eine gute Alternative zu of-
fenen Eingriffen. Schlussfolgerungen: 1.) Pa-
tientinnen mit Nussknacker-Syndrom sollten
je nach Lebensalter, Schwere der Symptome
und hamodynamischen Befund behandelt
werden. 2.) Junge Menschen und Kinder soll-
ten mit einer dauerhaften Methode behan-
delt werden (z. B. Nierenvenentranspositi-
on), da Kinder wachsen und Stents nicht mit-
wachsen. Bisher liegen keine Informationen
vor, wie lange Stents bei Kindern wirksam
sind. Dies kann sich andern, da Stents immer
besser werden und immer mehr Erfahrungen
vorliegen. 3.) Bei Patientinnen mit Nusskna-
cker-Syndrom und schwerem Riickstau in der
Gonadenvene sollte die Obstruktion kor-
rigiert und der Riickstau erneut untersucht
werden. Falls erforderlich, sollte einige Wo-
chen nach dem Ersteingriff eine Spiralembo-
lisation folgen. 4.) Bei leichten Symptomen
sind konservative Behandlung und eng-
maschige Verlaufsbeobachtung ratsam.

I selected this historic photography for two
reasons (P> Fig. 1). The first is that during
the IV European American Symposium on
Venous Diseases that I chaired in Bethesda
in April 1987, a group of prominent Euro-
pean colleagues interested in venous dis-
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Fig. 1
Venous Diseases. Bethesda, Maryland April 1987:
Here, the former Leo Widmer, a recognized figure
of European Phlebology, placed the Swiss “Think-
ing cap” on the heads of Drs Norman Rich, John
Bergan and Leonel Villaviceencio. His reasons?
You might guess!

IV European American Symposium on

eases strongly advised us to create an
American Venous society that at the time
was non existent. Our small group began at
that time with the task of creating the so-
ciety that became the American Venous
Forum that is now a reality and a prestig-
ious academic organization. The second is
that during that meeting I met a young
German physician whose papers attracted
my attention. That young man is now your
president: Professor Eberhard Rabe.

Nutcracker syndrome

For this important occasion, I chose the
subject of the nutcracker syndrome be-
cause during the last decade, we have
studied in our clinics an increasing number
of desperate women with undiagnosed
chronic pelvic pain. These women go from
doctor to doctor in search of someone who
can help them. Typically, women suffering
from chronic pelvic pain are young, with
stressful jobs, sexually active, often de-
pressed, suffering from anxiety and dys-
pareunia that leads to frigidity. The con-
stant flank and pelvic dull ache starts to
dominate their life and interferes with daily
activities. They often have gone through
several specialists who offer them different
solutions without success. These women
are desperate and almost suicidal (2).

The nutcracker syndrome forms part of
the so called pelvic venous syndromes. These
syndromes constitute an obscure and bizarre
chapter of the venous pathology. Compres-

Max Ratschow P

When | received the unexpected letter from
Professor Eberhard Rabe notifying me that
| had been selected to receive the Ratschow
Memorial Medal and to deliver the
Ratschow Memorial Lecture during the XVI
World Congress of the Union International of
Phlebology in Monaco, | was deeply honor-
ed, surprised, and intrigued. | was surprised
to read the impressive list of previous distin-
guished honorees and to find that my name
would join that select group. | was grateful
to the Curatorium Angiologiae Inter-
nationalis who considered me to receive this
honor. | must confess that | was intrigued
and unaware of the history and origins of the
award. The Ratschow Medal!

Since | firmly believe that any named lec-
ture must recognize those who inspired it, |
began the search for information about Pro-
fessor Max Ratschow and the origins of the
award. This is what | learned:

Max Ratschow was born in Rostock in
1904 and died 59 years later. During his
relatively short life span, he worked inten-
sively in physiology and pathology and was
heavily involved in the care of the wounded
soldiers during Il world war. He established a
clinic for diseases of the vascular system,
coined the term arterial occlusive disease
and is considered the father of angiology in
Germany. Ratschow was a leading person-
ality in angiology and phlebology. He was
the founder of the Deutschen Arbeits-
gemeinschaft fiir Phlebologie that later be-
came Deutsche Gesellschaft fiir Phlebologie.
He published more than 200 papers and
classified the different localizations of arter-
ial occlusions. Ironically and sadly he died
suddenly of coronary occlusive disease in
1963.

In his memory, his disciple Norbert
Kliiken established the Max Ratschow
Memorial Medal that until now, is the award
given annually by the Curatorium Angio-
logiae Internationalis and Deutsche Gesell-
schaft fiir Phlebologie to individuals recog-
nized for their outstanding and meaningful
contributions in clinical and research work in
the field of angiology and phlebology (1).
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Fig. 2 Anatomy of the nutcracker syndrome:
The left renal vein crosses between the aorta and
the superior mesenteric artery. The largest tribu-
tary of the renal vein is the ovarian or gonadal
vein that may reach large diameter in multiparous
women. Compression of the vein results in dila-
tation of all its tributaries.

sion of the left renal vein as it crosses between
the aorta and the superior mesenteric artery
(SMA) was first observed in 1950 by El Sadr
and Mina in a patient with varicocele (3).
Chait described the aorta and and the SMA
as two arms of a nutcracker that can com-
press the left renal vein (4). However, the
name of nutcracker phenomeen was coined by
de Schepper (5). Compression of the vein
produces severe renal congestion, dilatation
of the renal vein and peri-renal and peri-
ureteral varicosities. In multiparous women,
obstacle to renal venous outflow results in
retrograde gonadal vein flow, severe pelvic
congestion and left flank pain with pelvicand
vulvar varices. The result is the so called nut-
cracker syndrome with left flank pain and ac-
companying haematuria that may on occa-
sions be severe.

Dangerous crossings

The human being is an amazing machine.
Those of us who must study anatomy and
physiology to become physicians, realize
during the very first year of our studies, the
marvelous complexity of the human body
architecture. Miles of arteries, veins and
nerves supported by bones and muscles are
controlled and regulated by a remarkable
computer system represented by our brain
and a pump that does not cease to work for
many decades. It is only natural that in a

Phlebologie 2/2010

Fig. 3  The gonadal vein which normally is 3—4
mm in diameter, may reach large diameter and be-
come incompetent after one or more pregnancies.
As observed in this patient, the gonadal vein di-
ameter was over 12mm. It is clear that large retro-
grade pelvic reflux is often the result of the large
gonadal dilatation

machine of this intricacy, the many miles of
veins, arteries and nerves, have to cross each
other in order to function properly. In cer-
tain ways, this network resembles the busy
crossroads of highways of a large metro-
politan center. However, in spite of all its
wonderful architecture, sometimes nature
may be less than perfect.

Crossing of veins, arteries and nerves
through tight spaces such as the thoracic
outlet, the left renal vein between the aorta
and superior mesenteric artery, and the vas-
cular crossings in the closed pelvic compart-
ment, may produce clinical symptoms that
often require treatment.

A series of so-called dangerous crossings
between arteries and veins has been ident-
ified. A few of the most frequently de-
scribed are:

The thoracic outlet

The neurovascular bundle formed by the
subclavian vessels and brachial plexus
nerves may be pinched between the first
rib, the clavicle and the ligaments and
muscles of the neck and shoulder produc-
ing venous, arterial or neurologic symp-
toms.

The meso-aortic compression of the
left renal vein

In this syndrome (nutcracker phenom-
enon), the left renal vein is compressed in the
angle between the superior mesenteric ar-
tery and the abdominal aorta as it crosses to
drain into the inferior vena cava (P> Fig. 2).

The compression of the left common
iliac vein by the right common iliac artery
also called May-Thurner or Cockett syn-
drome may produce severe obstructive left
venous symptoms with edema and some-
times extensive deep venous thrombosis
(6-9).

Pelvic venous syndromes
Symptoms

Patients complain of chronic, dull, diffuse
pelvic and left flank pain radiating to the
buttock, dysmenorrhea, dysuria, dyspareu-
nia that may be so severe as to produce
anxiety and frigidity. Painful vulval and ex-
tremity varices are often present, haemat-
uria may be microscopic or on occasions
severe, orthostatic proteinuria, varicocele
and haematuria. The latter are symptoms
that often lead male patients to seek consul-
tation with an urologist.

Etiology

Controversies regarding the etiology of these
syndromes are as lively today as they were
when first described. However, new advances
in the non invasive and invasive techniques
have allowed us to recognize four haemody-
namic sources of the symptoms:

- gonadal venous insufficiency,

- insufficiency of the internal iliac vein
and its tributaries,

- combination of gonadal and internal
iliac venous insufficiency known as pel-
vic dumping syndrome

- meso-aortic compression of the left
renal vein.

Gonadal insufficiency

The gonadal vein which normally has 3-4
mm internal diameter (ID) and 2-3 com-
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petent valves, after one or more pregnan-
cies may reach large diameter and its valves
become incompetent. As observed in some
patients, the gonadal vein ID may reach
12-15 mm or more. It is clear that large
retrograde pelvic reflux is often the result of
the large gonadal dilatation (» Fig. 3).

Isolated reflux of the internal iliac
vein and its tributaries

It is responsible for large venous lakes, pel-
vic congestion symptoms and for postoper-
ative recurrence of varicose veins of the
lower extremities connected with intrapel-
vic veins. The internal iliac vein collects
blood from the parietal and visceral terri-
tories: the parietal are the superior and in-
ferior gluteals, sacral, iliolumbar, obturator
and hemorroidals. The visceral are the vesi-
cal, vaginal, uterine, internal pudendal, and
rectal plexuses (10, 11). The internal iliac
vein through its tributaries connect with
extrapelvic veins that may become varicose.

Combined gonadal and internal iliac
venous insufficiency

The distribution of varicosities in the vulva
and medial and posterior aspects of the
thigh are characteristic of gonado-iliac
massive reflux or pelvic dumping syn-
drome (12). To treat these varices one must
first eliminate the gonadal reflux using coil
embolization or in cases of very large gon-
adal veins (>12 mm ID), laparoscopic or
extraperitoneal excision of the vein is rec-
ommended. To prevent postoperative re-
currences, this procedure must be preceded
by coil embolization of the tributaries of
the internal iliac vein that are source of
extrapelvic venous reflux.

Meso-aortic compression of the left
renal vein

Compression of the left renal vein as it
crosses between the aorta and the superior
mesenteric artery produces severe renal hy-
pertension, renal congestion, dilatation of
the renal vein and peri-renal and periuret-
eral varicosities. Obstacle to renal venous
outflow results in retrograde gonadal vein
flow and severe pelvic congestion with pel-
vic and vulvar varices (P Fig. 4).

© Schattauer 2010

Fig. 4 The retrograde cine-video-angiography
shows clearly the site of meso-aortic compression
as well as the tortuosity and dilatation of the gon-
adal plexus. The diagnosis of nutcracker syndrome
must be confirmed by the determination of the
reno-caval gradient (reference value 0-1 mmHg).

The result is the so called nutcracker
syndrome with left flank pain and accom-
panying proteinuria and haematuria.

Haemodynamic effects of the
nutcracker syndrome

The kidney has one of the highest venous
outflow rates in our economy. The high vel-
ocity retrograde flow resulting from the
renal vein obstruction produces venous hy-
pertension in the territory of the left renal
vein and its tributaries including dilatation

Fig. 5

Diagnosis of the nut-
cracker syndrome: A
CT scan is of great
value when compres-
sion of the left renal
vein and dilated peri-
renal tributaries are
clearly visible. These
findings together
with the clinical
symptoms of flank
pain , hematuria,
dysuria and dys-
pareunia may estab-
lish the diagnosis.

and tortuosity of the left gonadal vein, peri-
renal and peri-ureteral tributaries. Left
renal venous hypertension is responsible
for the dull flank pain, dysuria, dysmenor-
rhea and hematuria as well as for the pelvic
congestion symptoms often observed in
these patients (13-15).

Diagnosis

Diagnosis of mesoaortic compression of
the left renal vein should be suspected clini-
cally by a history of micro or macro hema-
turia, chronic left flank pain that some-
times radiates to the gluteal area and lab-
oratory analysis showing proteinuria, red
blood cells). Gynaecological (endometrio-
sis), urological and gastrointestinal dis-
orders must be ruled out.

It must be confirmed by multi-slice 3D
CTA  (computed tomography angi-
ography) (16-18), magnetic resonance im-
aging, colour Doppler ultrasound so-
nography with determination of peak
reno-caval vein velocities (19, 20). The CT
scan image of the left renal vein compressed
between the aorta and SMA is suggestive
but not diagnostic. Anatomic radiological
pinching of the renal vein is not equal to he-
modynamic obstruction. However, a
contrast CT scan and MRA imaging are of
great diagnostic value when compression
of the left renal vein is accompanied by di-
lated and varicose peri-renal and peri-uret-
eral tributaries and clinical symptoms
(»Fig. 5).
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Tab. Representative series of surgical and endovascular techniques in the treatment of nutcracker syndrome
first author (ref)  patients F-Up treatment result haemodynamic  observations
(n) mean (months) studies
good (%) gradient mmHg  haematuria, flank pain
Chung BI (51) 1 12 spleno-renal shunt 100 >4 yes, microscopic
LAP
Hartung O (45) 5 44 L renal vein stenting 40 43 1 stent migration,
2 stents dislodgment,
2 patients o. k.
Wang L (29) 23 42.6 7 LRV TRP 85 >4 6 asymptomatic
16 conservative
Nanette R (26) 23 mean 70 11 LRV TRP 15/23 2-6 6 had varicocele
12 conservative.
Scultetus A, 17 18-82 5 LRV TRP 10117 2-14 yes;
Villavicencio JL (44) 2 ES, 3 GCB, 1 ES thrombosed &
3 EVS 4 conservative recanalized.
FuWJ (18) 4 N/A LRV TRP 100 SMA/Ao haematuria
angle

LAP: laparoscopic; LRV: left renal vein ; TRP: transposition; ES: external stent; EVS: endovenous stent; GCB: gonado caval bypass; SMA/Ao: superior mes-

enteric artery/aorta CT angle determination

Demonstration of a reno-caval gradient
either by duplex ultrasound or even better
by retrograde selective renal and gonadal
phlebography ~ with  cine-video-angio-
graphy and pull back reno-caval gradient
determination may be considered the de-
finitive test since it measures the gradient
and visualizes the distorted anatomy of the
gonadal vein and perirenal structures. The
normal renocaval pullback mean gradient
range is from 0 to 1 mmHg as demon-
strated by Beinart et al. in a group of 50 ap-
parently healthy individuals (21). Direct
varicography has also been used in patients
with vulvar and gluteal varices to demon-
strate the extrapelvic-intrapelvic connec-
tions.

Differential diagnosis

Gynaecological disorders: endometriosis,
pelvic inflammatory disease, polycystic
ovaries, urinary and bowel disease must be
ruled out by consultation with gynaecol-
ogy, urology and gastroenterology. As men-
tioned previously, some female patients
suffer anxiety, depression, frigidity as well
as social and psychological behavioral dis-
orders secondary to dyspareunia and
chronic pelvic and flank pain. A good psy-

Phlebologie 2/2010

chological evaluation is essential in these
cases.

Treatment options

Even though the main objective in review-
ing the subject and presenting our experi-
ence with the nutcracker syndrome has
been our interest in calling the attention of
some skeptic colleagues of the medical pro-
fession to the unquestionable existence of
this syndrome and the disabling symptoms
affecting some desperate women attending
our clinics, it should be acknowledged that
the first cases reported in the medical litera-
ture were men presenting with varicocele,
haematuria and pain (22). The first re-
ported case of surgical treatment of the
nutcracker syndrome in the English litera-
ture was performed by Pastershank who di-
vided a fibrous tunnel between the aorta
and the mesenteric artery in a man with
haematuria and left flank pain (23). Several
surgical and endovascular techniques have
been reported to treat the nutcracker syn-
drome.

Our own experience in the management
of the nutcracker syndrome as well as a rep-
resentative sample of procedures used in its
management are summarized (»Tab.).

Nephropexy has been performed par-
ticularly in thin patients with little retro-
peritoneal and perirenal fat where the kid-
neys literally hang at the sides of the spine
and drop into the renal space. To correct the
resultant renal ptosis the kidney needs to be
reattached to neighboring structures. In
these cases as well as in others with the nut-
cracker syndrome, the prone position re-
lieves the pain. The explanation is that the
weight of the intestinal mass pulls the SMA
forward opening the SMA/ aortic angle. In
ptotic kidneys, the prone position relieves
the problem at least partially by returning
the kidneys to near normal position in the
abdomen.

Gonado-caval by-pass using 15 mm ID
ring-reinforced Gortex grafts has been used
successfully as an outflow for the gonadal
vein and as an extra outflow channel to al-
leviate the renal venous hypertension (24).

A segment of PTFE ring-reinforced
graft can be wrapped and secured around
the renal vein between the aorta and SMA
preventing the nutcracker effect (25).

Renal vein reimplantation to a lower site
of the inferior vena cava has been reported
by several investigators with good results
(26-31). This procedure corrects the ob-
struction to the renal venous outflow and
its haemodynamic effects, but in patients

© Schattauer 2010
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with large gonadal veins (> 12 mmHg ID).
does not prevent gonadal reflux. This may
result in persistent symptoms of pelvic
congestion pain that may require gonadal
excision or coil embolization.

We prefer the laparoscopic or retroperi-
toneal excision of the gonadal vein when its
internal diameter exceeds 12 mm since
there are reports of symptomatic coil em-
bolization (32).

Other authors do not hesitate in perform-
ing gonadal coil embolization preceded by
internal iliac vein tributaries embolization.
The latter is highly recommended when
there are vulvar and lower extremity varices
since it eliminates intra-extrapelvic venous
reflux and prevents postoperative recur-
rence of varicose veins of pelvic origin
(33-40).

Note

Coil embolization of the gonadal veins in
our opinion has been over utilized and often
used without the necessary haemodynamic
documentation to support its potential
benefits. Because it is relatively simple to
pass a catheter to the gonadal vein in pa-
tients with symptoms of pelvic congestion,
the procedure of coil embolization has been
performed by different types of specialists
and the results have not always been uni-
formly satisfactory. The gonadal vein is
rarely a single trunk as we have observed in
the anatomy laboratory of our university.
Failure to embolize all the trunks may render
the procedure less effective (» Fig. 6).

We described the four different potential
causes of the symptoms. These must be
taken into consideration before perform-
ing any therapeutic procedure.

Reports of balloon angioplasty and in-
traluminal stenting of the renal vein have
appeared with increasing frequency in the
medical literature. The excellent long term
results of Neglen and Raju with endoven-
ous stenting in the iliocaval system un-
doubtedly have contributed to stimulate
the utilization of this technique in other
areas where venous stenosis is the main
pathological lesion (41-43). In a previous
report on this topic (44) we recommended
caution with the use of endovenous stents

© Schattauer 2010

Fig. 6

Embolization of gon-
adal vein (stainless
steel Gianturco coils)
to control massive
pelvic reflux: The
massive retrograde
reflux is evident in
this retrograde thera-
peutic gonadal phle-
bography after coil
embolization. Notice
the absence of coils in
some of the gonadal
plexus trunks. This
may render the pro-
cedure less effective.

because at the time of our communication,
there was limited experience with this tech-
nique.

However, at present, endovenous stenting
of the renal vein and other venous territori-
es seems to be a safe and effective tech-
nique and has become a valuable thera-
peutic alternative (45-50) (»Fig. 7).

A recently published report from the Cleve-
land Clinic (51) described the technique of
laparoscopic spleno-renal shunt to relief
left renal venous hypertension secondary
to the mesoaortic compression in a 29 years
old woman. Traditionally, this technique

Fig. 7 Nutcracker syndrome
a) Brachial access: The use of endovenous stents to treat the meso-aortic compression of the left renal
vein has become a good endovascular option.. In our first series we used external stenting of the renal
vein with ring reinforced Gortex material. The results were good, but the patients have greatly benefited
by the new less invasive endovascular approaches gradient in this patient was 4 mm Hg.

b) Renal vein stent: The reno-caval gradient of 4 mmHg was completely abolished after this stent.

has been utilized mainly in the treatment of
portal hypertension. Chung’s report is the
first using a splenorenal shunt to relief left
renal venous hypertension due to the nut-
cracker syndrome. In Chung’s patient the
gradient between IVC and the left renal
vein was 4 mmHg and 0.5 mmHg in the
right renal vein (reference value 0-1
mmHg). However, there is no information
in the paper on the pressure on the splenic
vein which forms part of the portal venous
system. For a shunt to work in the vascular
system there must be a gradient. Normal
pressure in the portal vein is 5-10 mmHg
because the vascular resistance in the he-
patic sinusoids is low (52). In Chung’s case
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there must have been a higher pressure in
the renal vein since it is reported that the
splenic vein became dilated and the renal
vein decreased in size after the bypass.
There are reports of radiological detec-
tion of spontaneous splenorenal shunts
(53). In the relatively short follow-up the
clinical results were good and the patient
was asymptomatic at a follow-up visit eight
months later. Other more complex invasive
surgical procedures that have been reported
include mesenteric artery transposition,
renal auto-transplantation, and nephrec-
tomy. These are mentioned here for com-
pletion even though with the availability of
less invasive endovascular /laparoscopic
procedures they have become obsolete.

Conclusion, therapeutic
considerations

The choice of treatment must be tailored to
the severity of the patient’s symptoms,
- her/his age, and

- the haemodynamic findings.

It must be determined if there is

- predominant renal outflow obstruction
or

- severe gonadal reflux with pelvic venous
congestion symptoms or

- if the two haemodynamic conditions
coexist.

The appropriate clinical and imaging
studies must be performed to establish the
diagnosis and investigate the predominant
haemodynamic pathology.

- Patients with large, dilated gonadal
veins (> 12 mm diameter) and predomi-
nant pelvic, vulvar and lower extremity
reflux with varicose veins, should have
either laparoscopic or extraperitoneal
gonadal resection preceded by coil em-
bolization of internal iliac vein tribu-
taries connecting with the extremity va-
rices.

- Patients with gonadal veins <12 mm
and symptoms of pelvic venous conges-
tion should be managed by coil embol-
ization.

However, it must be emphasized that a
good number of our colleagues, in their

Phlebologie 2/2010

zeal to perform coil embolization of the
gonadal vein, base their therapeutic deci-
sion mainly on clinical grounds, insuffi-
cient radiological assessment and omit a
good haemodynamic evaluation. The re-
sult is that many patients with nutcracker
syndrome have been missed for this reason
and the unhappy patient continues her pil-
grimage from doctor to doctor in her des-
perate plea to find relief to her symptoms.

- Patients with predominant symptoms
of renal venous hypertension such as left
flank pain, haematuria, proteinuria and
varicocele in men, and flank pain radi-
ating down to the buttocks, dyspareu-
nia, dysmenorrhea and pelvic conges-
tion in women with or without vulvar,
gluteal and lower extremity varices,
should have a procedure directed to re-
lieve left renal vein compression and ve-
nous outflow obstruction.

- Young patients should be offered renal
vein transposition or spleno-renal by-
pass if the haemodynamic studies are
supportive.

- Endovenous renal stenting should be an
alternative choice even though in se-
lected cases it may be considered as the
preferred option.

- Stenting in children should be avoided
since children grow and the stents do
not. Whenever possible laparoscopic
procedures should be preferred to open
surgical procedures. Experience and
good criteria should guide our decision.

It is my sincere wish that the contents of
this lecture reach to those colleagues who
first see these patients because the nature of
their specialty (urology, gynecology and
gastroenterology) and make them realize
that the nutcracker phenomenon really
exists and is the cause of misery and despair
of many unfortunate patients
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