JORNAL VASCULAR BRASILEIRO
ISSN 1677-7301 (Online)

(cc) TR

Venous revascularization to treat posterior nutcracker
syndrome by transposition of the left gonadal vein: case report
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Abstract

The Nutcracker Syndrome is manifest in the presence of a symptomatic entrapment of the left renal vein between the
abdominal aorta and the superior mesenteric artery. In a more ephemeral variation of this disorder, called the Posterior
Nutcracker Syndrome, the renal vein is not compressed anterior to the aorta, but posteriorly, between the artery
and the spine. Although there are multiple treatment options, current techniques aim to relieve the symptoms and
reduce venous pressure on the left renal vein. This report describes a case of Posterior Nutcracker Syndrome in which
the management approach chosen was open surgery, transposing the gonadal vein distally, to the inferior cava vein.
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Resumo

A sindrome de nutcracker é manifesta na presenga de um aprisionamento sintomatico da veia renal esquerda entre
a aorta abdominal e a artéria mesentérica superior. Uma variagdo mais efémera desta desordem é dita sindrome de
nutcracker posterior, quando a compressdo da veia renal ndo mais ocorre frontalmente a aorta, mas posteriormente
aela, entre esta e a coluna vertebral. A despeito de variaveis opgdes terapéuticas, as técnicas presentes visam aliviar os
sintomas e diminuir a pressao venosa da veia renal esquerda. Este relato descreve um caso de Sindrome de nutcracker
posterior, em que a abordagem de escolha foi a cirurgia aberta, transpondo distalmente a veia gonadal esquerda na
veia cava inferior.
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INTRODUCTION

The nutcracker phenomenon is a rare anatomic
entity, characterized by compression of the left
renal vein (LRV) between the aorta and the superior
mesenteric artery (SMA).! When this formation causes
clinical signs and symptoms, the nutcracker syndrome
(NCS) is present. Less commonly, compression
may occur between the aorta and the spinal column,
when the LRV follows a retroaortic path, and such
cases are called posterior nutcracker syndrome.?
The compression can cause venous hypertension with
distal dilatation of the LRV and varicosities of the
ureter and renal pelvis, manifesting with macroscopic
and microscopic hematuria, flank pain and orthostatic
proteinuria.’ Diagnosis is difficult, made on the basis
of exclusion of other more prevalent causes, using
imaging methods.* Treatment varies, ranging from
conservative management, through open surgery,
to modern endovascular methods with stenting.
The objective of the present study is to discuss the
case of a young patient, with posterior NCS, who was
treated with open venous revascularization surgery
with transposition of the left gonadal vein (LGV).

CASE DESCRIPTION

The patient was a 20-year-old male who presented
at the medical service complaining of moderate to high
intensity pain in the left flank. He described the pain as
“stabbing” and stated that he had suffered from these
pains since he was 6 years of age. They had initially
been triggered by physical effort and had a frequency
of one painful episode per week, but had become more
recurrent, with sudden onset and without trigger factors
(at rest) during the year preceding the consultation.
He also reported an episode of macroscopic hematuria
associated with pain one 1 week previously. He reported
no other signs and no other complaints. He had no
family history of nephropathy or hematuria. During
physical examination he was lucid, well-oriented in
space and time, with clear speech, good oxygenation,
acyanotic, a heart rate of 84 bpm, blood pressure of
120 x 60 mmHg, and weight of 70 kg. Laboratory tests
and initial clinical investigation were inconclusive.
A computed tomography examination of the whole
abdomen (Figure 1) revealed compression of the LRV
between the aorta and spinal column and a dilated and
tortuous LGV, with no pelvic varicose veins, confirming
a diagnosis of posterior nutcracker syndrome. It was
decided to manage the patient with clinical follow-up
and he was medicated with diosmin-hesperidin and
analgesics.

After a succession of return visits for further
evaluations, the patient reported that the pain had
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not improved and there had been further episodes of
macroscopic hematuria. Abdominal angiotomography
(Figure 2) was ordered, to provide a better view of the
compression and the decision was taken to conduct
a surgical intervention for venous revascularization,
without using a stent. The procedure chosen was
transposition of the LGV, which was transected distally
and reimplanted at the inferior vena cava (IVC), with
a left paramedian incision and extraperitoneal access.
The postoperative period was uneventful, the patient
reported improvement of the painful complaints and
the hematuria at later returns to the clinic, and he was
discharged from the vascular surgery service.

DISCUSSION

The first publication describing the nutcracker
syndrome was written in 1950 by El-Sadr, who linked
it to compression of the LRV along its path between

Figure 1. Abdominal computed tomography showing retroaortic
compression of the left renal vein (arrow red). The patients’
symptomatic presentation combined with the imaging findings
supported a diagnosis compatible with posterior nutcracker
syndrome.

Figure 2. Angiotomography showing tortuosity (green arrow)
of the left gonadal vein secondary to compression of the left
renal vein (red arrow).

Macedo et al.J Vasc Bras. 2019;18:¢20190037. https://doi.org/10.1590/1677-5449.190037 2/4



the abdominal aorta and the superior mesenteric
artery, caused by a narrowed angle between these two
vessels, leading to varying degrees of obstruction of
flow through the left renal vein, thereby provoking
venous hypertension. The first description of surgery
to treat the syndrome was published in the 1970s and
since then variations of the technique for transposition
of the renal vein have been described and have been
reported as a an effective surgical method.’

The clinical manifestations of posterior NCS are
similar to those of anterior NCS, with intermittent
abdominal pains in the left flank and upper left
quadrant, combined with hematuria and proteinuria
triggered by exercise, while some patients may also
develop pelvic hypertension with varicosities of the
ureteral vein and left gonadal veins. Differential
diagnosis includes nephrolithiasis, intrinsic glomerular
disease, infection, trauma, hematuria related to
exercise, polycystic kidney disease, tumors, renal
vein thrombosis, benign prostate hyperplasia, and
endometriosis.®

Diagnosis tends to be complicated and a hypothesis
of the posterior form of the syndrome should be
raised in patients with hematuria originating in the
left kidney and with an anatomic variant of the left
renal vein, after exclusion of other pathologies.®
In adults, computed tomography is the preferred
method for investigating anatomic variants of the
renal vein and the degree of compression, even if
this requires subjecting them to a significant dose
of radiation. The majority of patients discover the
anomaly incidentally and it is important to be aware
of it before a surgical procedure.’

Little more than ten cases of the posterior form of
the syndrome have been described in the literature.
The severity and stage of the symptoms and the age
of the patient are essential to choice of the treatment
used to reduce hypertension in the LRV.® For patients
under the age of 18, or those with mild hematuria,
the best option is conservative treatment with at least
2 years’ follow-up.* A number of different open surgery
techniques have been used, of which transposition of
the LRV is the most common procedure.’ Endovascular
stenting can also be used, but it can be associated with
adverse events such as stent migration, thrombosis,
restenosis, deformities, and erosions.® In the case
of the patient described in this report, the choice to
employ traditional surgical treatment was because
the symptoms remained after clinical treatment and
because of the risks involved with endovascular
treatment, taking into account the age of the patient.
Transposition of the gonadal vein was the technique
chosen to treat this patient because it enables relief
of the pelvic venous congestion and contributes to
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reducing the venous pressure in the LRV. The LGV is
exposed via the transverse mesocolon. Its tributaries
are ligated and the vein is isolated, transected distally
and anastomosed to the IVC below the inferior
mesenteric vein.'” The choice of technique was based
on the shorter operating time, the lower volume of
blood loss, and the fact that it avoids manipulation of
the LRV during the operation.!! Despite this choice,
there is limited experience with and results of this
technique described in the literature, just as there are
few reports of cases of posterior NCS.!

CONCLUSIONS

Posterior NCS is characterized by compression of
the LRV between the abdominal aorta and the spinal
column. The syndrome is difficult to evaluate because
of the very small number of reports on the entity in
the literature and a high level of clinical suspicion
is needed to achieve an early diagnosis and avoid
unnecessary procedures and complications, such as
thrombosis of the renal vein. Surgical treatment is
indicated in cases of persistent hematuria with anemia,
functional renal failure, and uncontrolled pelvic pain
or if conservative treatment is ineffective after 2 years
of clinical follow-up.
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Venous revascularization to treat posterior nutcracker syndrome by transposition of the
left gonadal vein: case report
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Resumo

A sindrome de nutcracker € manifesta na presenga de um aprisionamento sintomatico da veia renal esquerda entre
a aorta abdominal e a artéria mesentérica superior. Uma variagdo mais efémera desta desordem é dita sindrome de
nutcracker posterior, quando a compressio da veia renal ndo mais ocorre frontalmente a aorta, mas posteriormente
aela, entre esta e a coluna vertebral. A despeito de variaveis op¢des terapéuticas, as técnicas presentes visam aliviar os
sintomas e diminuir a pressio venosa da veia renal esquerda. Este relato descreve um caso de Sindrome de nutcracker
posterior, em que a abordagem de escolha foi a cirurgia aberta, transpondo distalmente a veia gonadal esquerda na
veia cava inferior.

Palavra-chave: sindrome do quebra-nozes; hematuria; dor abdominal.

Abstract

The Nutcracker Syndrome is manifest in the presence of a symptomatic entrapment of the left renal vein between the
abdominal aorta and the superior mesenteric artery. In a more ephemeral variation of this disorder, called the Posterior
Nutcracker Syndrome, the renal vein is not compressed anterior to the aorta, but posteriorly, between the artery
and the spine. Although there are multiple treatment options, current techniques aim to relieve the symptoms and
reduce venous pressure on the left renal vein. This report describes a case of Posterior Nutcracker Syndrome in which
the management approach chosen was open surgery, transposing the gonadal vein distally, to the inferior cava vein.

Keywords: nutcracker syndrome; hematuria; abdominal pain.
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INTRODUCAO

O fendmeno de quebra-nozes ¢ uma entidade
anatOmica rara, caracterizada pela compressdo da
veia renal esquerda (VRE) entre a aorta e a artéria
mesentérica superior (AMS)'. Quando essa formagdo
cursa com sinais e sintomas clinicos, tem-se a
sindrome de quebra-nozes (SQN). Mais incomumente,
a compressdo pode ocorrer entre a aorta e a coluna
vertebral, quando a VRE ¢ retroadrtica, tratando-se,
nesses casos, da sindrome de quebra-nozes posterior?.
O quadro compressivo pode resultar em hipertensao
venosa com dilatagdo distal da VRE, varizes ureterais
e de pelve renal, manifestando-se como hematuria
macro e microscopica, dor no flanco e proteintria
ortostatica®. Seu diagnostico ¢ dificil, feito com base
na exclusdo de outras causas mais prevalentes, usando
métodos de imagem*. O tratamento ¢ variavel, incluindo
desde abordagens conservadoras e cirurgias abertas
até modernos métodos endovasculares de colocagio
de stent. O presente estudo objetiva relatar e discutir
o caso de um paciente jovem, com SQN posterior,
cuja abordagem terapéutica escolhida foi a cirurgia
aberta de revasculariza¢do venosa via transposi¢ao
da veia gonadal esquerda (VGE).

DESCRIGCAO DO CASO

Paciente do sexo masculino, 20 anos, apresentou-se
ao servigo médico com queixa de dor em flanco
esquerdo de moderada a alta intensidade. A dor,
descrita como sendo em “pontada” (sic), acompanhava
o paciente desde os 6 anos. Inicialmente desencadeada
por esforgos fisicos e na frequéncia de um episodio
doloroso semanal, mostrou-se mais recorrente, de
aparecimento subito e sem fatores desencadeantes
(ao repouso) no ultimo ano que antecedeu a consulta.
Associada a dor, queixava-se de episddio de hematuria
macroscopica ha 1 semana. Negava proédomos e outras
queixas. Seu historico era negativo para nefropatia
e hemat(ria familiar. Ao exame fisico, mostrava-se
lacido, orientado em tempo e espacgo, eulalico,
eupneico, afebril e aciandtico, frequéncia cardiaca de
84 bpm, pressao arterial de 120 x 60 mmHg e peso
de 70 kg. Os exames laboratoriais ¢ a investigagao
clinica inicial foram inconclusivos. O paciente foi
submetido a tomografia total de abdome (Figura 1), que
demonstrou compressao da VRE entre artéria aorta e
coluna vertebral, associada a dilatagdo e tortuosidade
de VGE, sem presenca de varizes pélvicas, firmando
o diagnostico de sindrome de quebra-nozes posterior.
Optou-se por acompanhamento clinico, sendo o paciente
medicado com diosmina-hesperidina e analgésicos.

Apds sucessivos retornos para novas avaliagoes,
o paciente referiu ndo haver melhora da dor e novos
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episddios de hematuria macroscopica. Solicitou-se
angiotomografia de abdome (Figura 2) para melhor
visualizacdo de quadro compressivo e optou-se por
interven¢ao cirtrgica de revascularizacdo venosa
sem uso de stent. O procedimento de escolha foi a
transposi¢ao da VGE, que foi transeccionada distalmente
e reimplantada na veia cava inferior (VCI), com incisao
paramediana & esquerda e acesso extraperitoneal.
O pos-operatorio decorreu sem complicagdes, € 0
paciente relatou melhora das queixas algicas e da
hematuria nos posteriores retornos ambulatoriais,
recebendo alta do servigo de cirurgia vascular.

DISCUSSAO

A primeira publicagdo da sindrome de quebra-nozes
foi feita em 1950 por El-Sadr, que associou a compressao
da VRE no seu trajeto entre a aorta abdominal e a

Figura 1. Tomografia computadorizada de abdome denotando a
compressdo retroadrtica da veia renal esquerda (seta vermelha).
O quadro sintomatico no paciente, juntamente com a demonstragao
em método de imagem, permitiu o diagnostico compativel com
sindrome de quebra-nozes posterior.

Figura 2. Angiotomografia apontando (seta verde) a tortuosidade
da veia gonadal esquerda secundaria a compressao da veia renal
esquerda (seta vermelha).
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artéria mesentérica superior, causada pela diminuicao
do angulo entre estes dois vasos, levando a obstrugao,
em graus variaveis, do fluxo da veia renal esquerda,
provocando, assim, hipertensdo venosa. A primeira
descrigdo cirtrgica para o tratamento da sindrome foi
proposta na década de 1970; desde entdo, variagdes da
técnica de transposicao da veia renal foram descritas
e tém sido relatadas como método cirargico efetivo’.

As manifestacdes clinicas da SQN posterior sdo
similares as da SQN anterior, como dor abdominal
intermitente no flanco esquerdo e quadrante superior
esquerdo associada a hematuria e proteintria
desencadeada por exercicio, com alguns pacientes
ainda podendo desenvolver hipertensdo pélvica com
varicosidades nas veias ureteral e gonadal esquerda.
O diagndstico diferencial inclui nefrolitiase, doenca
glomerular intrinseca, infec¢do, trauma, hematuaria
relacionada ao exercicio, doenga do rim policistico,
tumor, trombose de veia renal, hiperplasia prostatica
benigna e endometriose®.

O diagndstico costuma ser complicado, e a hipotese
da forma posterior da sindrome deve ser levantada em
pacientes com hematuria originada no rim esquerdo e
com a presenca de variagdo anatomica da veia renal
esquerda, apos excluidas outras patologias®. Em adultos,
a tomografia computadorizada ¢ o método preferido
para investigar variagdes anatomicas da veia renal
e o grau de compressao, mesmo que isso signifique
expo-los a uma dose significativa de radiagdo.
A maioria dos individuos descobre essa anomalia
incidentalmente, sendo importante ter ciéncia disso
antes do procedimento cirtirgico’.

Pouco mais de uma dezena de casos da forma
posterior dessa sindrome foi descrita na literatura.
A severidade e o estagio dos sintomas, além da
idade do paciente, sdo essenciais para a escolha
da modalidade de tratamento usado para reduzir a
hipertensdo da VRE®. Para pacientes menores de
18 anos ou aqueles que apresentam hematuria leve, a
melhor op¢do de tratamento € a terapia conservadora
com um acompanhamento de pelo menos 2 anos*.
Diferentes técnicas de cirurgia aberta ja foram realizadas,
sendo a transposi¢ao da VRE o procedimento feito
com mais frequéncia’. O stent endovascular também
pode ser utilizado, porém, pode levar a adversidades
como migracdo do stent, trombose, reestenose,
deformidades e erosdes®. No caso do paciente do
presente relato, a opgdo pelo tratamento cirtirgico
tradicional se deu por conta da persisténcia dos
sintomas apos abordagem clinica e pelos riscos do
tratamento endovascular, levando em consideragao
a idade do paciente. A transposi¢do da veia gonadal
foi a técnica escolhida para o tratamento do paciente
descrito, pois permite alivio da congestdo venosa
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pélvica e contribui para a redu¢do da pressdo venosa
na VRE. A exposi¢ao da VGE ¢ feita via mesocolon
transverso. Suas tributarias sao ligadas ¢ a veia ¢
isolada, transeccionada distalmente e anastomosada
na VCI abaixo da veia mesentéria inferior'®. A opgéo
pela técnica embasou-se no menor tempo operatorio,
na menor perda sanguinea e no fato de se evitar a
manipulagdo da VRE durante o ato operatorio'!.
Apesar da escolha, a experiéncia e os resultados com
essa técnica sdo limitados na literatura, assim como
relatos de caso da SQN posterior'.

CONCLUSAO

A SQN posterior ¢ caracterizada pela compressao
da VRE entre a aorta abdominal e a coluna vertebral.
Devido ao escasso niimero de relatos na literatura sobre
essa entidade, a sindrome apresenta dificuldades para
sua avaliag@o ¢ necessita de alto indice de suspeita
clinica para obter um diagnostico precoce e evitar
procedimentos desnecessarios e complicagdes, como
a trombose da veia renal. O tratamento cirrgico ¢
indicado nos casos de hematuria persistente associada
a anemia, insuficiéncia renal funcional e dor pélvica
ndo controlada ou no caso de ineficacia de tratamento
conservador apos dois anos de acompanhamento clinico.
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