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Compression of left renal vein and left common
iliac vein on CT scans: how often are they detected?

Compressoes das veias renal e iliaca comum esquerdas em tomografias
computadorizadas: com que frequéncia séo detectadas?

Adenauer Marinho de Oliveira Gées Junior' €2, Rafaela de Souza Araujo® €2, Ismari Perini Furlaneto?,
Waldonio de Brito Vieira®

Abstract

Background: The nutcracker and May-Thurner syndromes are rare and, although often underdiagnosed, they can cause
limiting symptoms. They are frequently considered only after exclusion of other diagnoses and there is no consensus in
the literature on prevalence, incidence, or diagnostic criteria. Objectives: To estimate the frequency of compression of
the left common iliac vein and left renal vein in CT scans of the abdomen and pelvis. Methods: Descriptive, quantitative,
cross-sectional study. The criteria used to define compression of the left renal vein were a hilar/aortomesenteric
diameter ratio > 4 and aortomesenteric angle < 39° and the criterion for compression of the left common iliac vein
was a diameter < 4mm. Results: CT scans of 95 patients were analyzed; 61% were women and 39% were men. Left
renal vein compression was observed in 24.2% of the sample, with a mean age of 48.8 years, occurring in 27.6% of the
women and 18.9% of the men (p = 0.3366). Compression of the left common iliac vein was detected in 15.7% of the
sample, with a mean age of 45.9 years, occurring in 24.1% of the women and 2.7% of the men (p = 0.0024). Both veins
were compressed in 7.4% of the patients. Conclusions: Left renal vein compression was detected in women and
men at similar frequencies, whereas left common iliac vein compression was more frequent in women. Both venous
compressions were most frequently found in patients aged 41 to 50 years.
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Resumo

Contexto: As sindromes de nutcracker e May-Thurner sio raras e, apesar de muitas vezes subdiagnosticadas, podem
causar sintomas limitantes de gravidade variavel. Frequentemente sdo consideradas diagnostico de excluséo e ndo
ha consenso na literatura quanto a prevaléncia, incidéncia e critérios diagnosticos. Objetivos: Estimar a frequéncia
da compressdo das veias iliaca comum e renal esquerdas em tomografias computadorizadas de abdome e pelve.
Métodos: Estudo descritivo, quantitativo e transversal. Para veia renal esquerda, foram considerados como critérios
de compresséo a relagdo didmetro hilar/aortomesentérico > 4 e o angulo aortomesentérico < 39° e, para veia iliaca
comum esquerda, o diametro < 4 mm. Resultados: Foram analisadas tomografias computadorizadas de 95 pacientes;
destes, 61% eram mulheres e 39% eram homens. A compresséo da veia renal esquerda foi encontrada em 24,2%
da amostra, com idade média de 48,8 anos, ocorrendo em 27,6% das mulheres e 18,9% dos homens (p = 0,3366).
A compressdo da veia ilfaca comum esquerda foi detectada em 15,7% da amostra, com idade média de 45,9 anos,
ocorrendo em 24,10% das mulheres e 2,7% dos homens (p = 0,0024). Em 7,4% dos pacientes, ambas compressoes
venosas foram detectadas. Conclusdes: A compressdo da veia renal esquerda ocorreu em mulheres e homens com
frequéncia semelhante, enquanto a compressao da veia illaca comum esquerda foi mais frequente em mulheres.
Ambas as compressdes venosas foram mais frequentemente encontradas em pacientes com idade entre 41 e 50 anos.

Palavras-chave: sindrome do quebra-nozes; sindrome de May-Thurner; tomografia computadorizada; veia iliaca;
compressao.
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INTRODUCTION

The nutcracker syndrome is considered rare.
It consists of a set of signs and symptoms caused by
compression of the left renal vein (LRV) because of
an acute angle between the abdominal aorta and the
superior mesenteric artery.'? A less common variant
is caused by a retroaortic LRV, compressed between
the aorta and a vertebral body (posterior nutcracker
syndrome).>* The syndrome was first described by
Schepper® in 1972 and its most common clinical findings
are hematuria, pelvic pain, pelvic varicose veins, and
orthostatic proteinuria.®’ It can course with chronic
pelvic pain, infertility, and renal failure.3’ Venous
compression detected radiologically, but not associated
with symptoms, is called the nutcracker phenomenon.

Computed tomography (CT) with intravenous contrast
is often used for radiological diagnosis, because it is a
noninvasive examination, relatively inexpensive, and
widely available. On CT, the aortomesenteric angle can
be measured in the sagittal plane and the ratio between
the hilar and aortomesenteric diameters of the LRV can
be determined in the axial plane.!®!! An aortomesenteric
angle smaller than 39°1213 and a ratio between the
hilar/aortomesenteric diameters exceeding 4 are
considered diagnostic criteria for compression of
the LRV.6

Another anatomic situation that can cause vein
compression in compression of the left common
iliac vein (LCIV) by the right common iliac artery
against the vertebral body, which was first described
in 1857 by Virchow'® and later defined as a “syndrome”
and described in detail in a study published by May
and Thurner'® in 1958. The main clinical findings are
iliofemoral deep venous thrombosis, pain, varicose
veins, edema, venous eczema, and venous stasis ulcers
involving the left lower limb.*'° CT has high sensitivity
and specificity for diagnosis of this syndrome.®

Classically, May-Thurner Syndrome is described
as more prevalent among women in their third or
fourth decades of life and could be associated with
up to 49% of cases of deep venous thrombosis
(DVT) in the left lower limb.*!>!7 In the pioneering
studies by May and Thurner,'® a 22% prevalence of
venous compression was found in the 430 cadavers
analyzed.

The prevalence of nutcracker syndrome remains
debatable because of the lack of uniform diagnostic
criteria and the wide variety of symptoms. Some
studies have reported equal prevalence in both sexes
and a predominance of occurrence among young
people with low body mass index.'*!?

The objectives of this study were to estimate
the frequency of compression of the left renal and
common iliac veins in patients who underwent CT of

Compression of left renal and left iliac veins

abdomen and pelvis; to determine whether detection
of compression of these veins is more frequent in a
given sex or age group; to evaluate the diameters of
the respective veins in patients with and without the
criteria for compression; and to determine which of
the radiological criteria for compression of the LRV
is found more frequently.

METHODS

A quantitative, descriptive, cross-sectional study was
conducted to determine the prevalence of compression
of the LRV (nutcracker phenomenon) and compression
of the LCIV in CT scans of the abdomen and pelvis
conducted between January 2017 and January 2018.
The sample was selected by convenience from all
examinations made available by a radiology service
affiliated to a teaching institution that corresponded to
the period studied, after application of inclusion and
exclusion criteria. The CT scans were conducted with
intravenous contrast on a 16-channel GE Healthcare
scanner with a 512 x 512 resolution matrix and slice
thickness of 1.25 mm.

The inclusion criteria were CT scans performed with
intravenous contrast on patients of either sex with a
minimum age of 18 years. Exclusion criteria included
tomographic findings suggestive of malignancy that
could contribute to venous compression, renal or
pelvic venous malformations, and presence of stents
in the LCIV or LRV.

With the aid of RadiAnt DICOM viewer 4.6.9 software,
the ratio between the diameter of the LRV at the hilar
level and at the level of the aortomesenteric angle was
calculated on axial slices and the aortomesenteric
angle was measured on sagittal slices. For the LCIV,
the smallest smaller diameter between the right
common iliac artery and the adjacent vertebral body
was measured.

The criteria adopted to define compression of the
LRV as present were a hilar/aortomesenteric diameter
ratio exceeding 4 and an aortomesenteric angle smaller
than 39°. The criterion considered for compression of
the LCIV was a diameter of less than 4 mm.

Normality of distributions was verified using
the D’ Agostino-Pearson test. Student’s ¢ test for
independent samples was used for parametric
distributions. The Mann-Whitney test, the chi-square
test of adherence, or the G test for independent
samples were used for nonparametric distributions.
All tests were run using BioEstat 5.4, and a
p value of < 0.05 was adopted as the criterion for
statistical significance. The study was approved by
the institutional ethics committee under protocol
number 2.683.725.
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RESULTS

Actotal of 95 CT scans of the abdomen and pelvis
were analyzed, although two patients were excluded
from the analysis of aortomesenteric angle because
they had a retroaortic LRV. The mean of age of
patients was 53.70 years + 14.90 years, ranging
from 21 to 83 years. The most prevalent age group
was 61 years or over (p=0.0002; Table 1). Although
female patients predominated in the sample as a whole
(p = 0.0312; Table 1), there were no statistically
significant differences between the proportions of men
and women in each age group studied (p = 0.5295;
data not shown).

Table 2 lists the mean diameters of the LRV at the
level of the hilar and the aortomesenteric angle, the
mean value for the hilar/aortomesenteric diameter ratio,

Table 1. Distribution of patients by sex and age group.

Compression of left renal and left iliac veins

the mean aortomesenteric angle, and the mean LCIV
diameter at the point of greatest compression. With
regard to compression of the LRV, an aortomesenteric
angle < 39° was observed in 22 of 93 patients (23.70%)
and a hilar/aortomesenteric diameter ratio > 4 was
observed in 2 0f 95 (2.10%) patients. One of 95 (1.10%)
patients was positive for both criteria, making a total
of 23 out of 95 (24.2%) patients with one of more
criteria that define the nutcracker phenomenon.
Compression of the LCIV (diameter < 4 mm) was
identified in 15 of 95 (15.80%) patients. In 7 out
of 95 (7.4%) patients, one or more tomographic
criteria were detected for compression of both the
LRV and the LCIV.

Table 3 shows a comparison of the hilar/aortomesenteric
diameter ratio and the aortomesenteric angle in patients
with and without compression of the LRV. It is notable

Variable n % p-value*

Sex

Male 37 39.00 0.0312f

Female 58 61.00
Age group (years)

21-30 08 8.40 0.00021

31-40 11 11.60

41-50 18 18.90

51-60 25 26.30

>61 33 34.80

*Chi-square test of adherence; 'Statistically significant; n: number of patients.

Table 2. Diameters of the left renal and left common iliac veins, ratio between the diameters of the left renal vein at the hilar
segment and at the level of the aortomesenteric angle, and aortomesenteric angle values.

Variable Mean * standard deviation Minimum-maximum
Hilar LRV diameter (mm) 8.37£1.94 3.25-13.40
Aortomesenteric LRV diameter (mm) 6.63+2.58 1.18-16.10
Hilar/aortomesenteric diameter ratio 1.53+£0.93 0.51-6.66
Aortomesenteric angle (degrees) 61.12+£24.53 17.60-124.70
Diameter LCIV (mm) 7.74+3.89 1.31-22.80

mm = millimeters; LRV = left renal vein; LCIV = left common iliac vein.

Table 3. Comparisons of hilar/aortomesenteric diameter ratio and aortomesenteric angle in patients with and without compression

of the left renal vein.

Compression of the left renal vein

Variable p-value
Present Absent
Hilar/aortomesenteric diameter ratio n=23 n=72
Mean + standard deviation 2.53+1.29 1.21+£0.42
Minimum-maximum 0.69-6.66 0.51-2.51 < 0.0001"
95%Cl 1.97-3.09 1.11-1.30
Aortomesenteric angle (degrees) n=23 n=70°
Mean + standard deviation 32.71+15.43 70.45+£19.21
Minimum-maximum 17.60-97.70 41.00-83.70 < 0.0001"
95%Cl 26.03-39.38 65.87-75.03

Mann-Whitney test. 'Statistically significant; n: number of patients; ’n = 2 patients excluded from this comparison because they had a retroaortic left renal vein;

95%Cl = 95% confidence interval.
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Table 4. Distribution of patients by sex and presence of venous compressions investigated.

Variable p-value
Female n; % Male n; %
LRV compression
Present 16; 27.60 07;18.90 0.3366
Absent 42;72.40 30; 81.10
Compression of LCIV
Present 14;24.10 01;2.70 0.0024'
Absent 44;75.90 36;97.30
Both compressions
Present 06; 10.30 01;2.70 -

G test of independence. n: number of patients. 'Statistically significant; LRV = left renal vein; LCIV = left common iliac vein.

Table 5. Mean, minimum, and maximum values and standard deviation of age by presence of the compressions investigated.

Age (years)

Variable Minimum-maximum
Mean + standard deviation p-value
LRV compression
Present 48.80+17.90 21-83 0.0666
Absent 55.30+£13.50 24-82
Compression of the LCIV
Present 45.90+15.20 24-77 0.0248"
Absent 55.20+£14.40 21-83
Both compressions
Present 51.60+16.50 26-77 0.6924
Absent 53.90+14.80 21-83

Student’s t test. ‘Statistically significant; LRV = left renal vein; LCIV = left common iliac vein.

Table 6. Comparison of diameter of the left commoniiliac vein in patients with and without compression of the left common iliac vein.

Compression of the left common iliac vein

Variable p-value*
Present Absent
Diameter of the left common iliac vein (mm) n=15 n =280
Mean + standard deviation 2.69+0.76 8.69+3.48
Minimum-maximum 1.31-3.90 4.43-22.80 < 0,0001"
95%Cl 2.26-3.10 7.92-9.46

*Mann-Whitney test; n: number of patients; 'Statistically significant; 95%Cl = 95% confidence interval; mm = millimeters.

that the hilar/aortomesenteric diameter ratio was
significantly smaller among patients with compression
ofthe LRV (p<0.0001) and the aortomesenteric angle
was significantly larger among patients without LRV
compression (p < 0.0001).

With regard to the relationship between presence of
LRV compression and sex, no statistically significant
difference was observed (p = 0.3666; Table 4). Mean
age of patients with and without compression was
similar (p = 0.0666; Table 5).

Table 6 shows that the diameter of the LCIV was
significantly smaller among patients classified as having
compression of this vein (p <0.0001). Compression
of the LCIV was detected with a significantly higher
frequency in women (p = 0.0024), and the mean of
age of patients who exhibited this phenomenon was
significantly lower than the mean age of those who
did not (p = 0.0248; Tables 4 and 5).

DISCUSSION

Although radiological identification of these
compressive phenomena was analyzed in this
study, it was not possible to establish any clinical
correlations, because only access to CT images
was available. Of a total of 95 CT scans analyzed,
58 were of women (61%) and 37 of men (39%). This
proportion between sexes is similar to that reported
in several studies of CT scans covering the
same subject, such as one by Zhong et al."® who
studied a sample comprising 75% women and 25%
men, and another by Narayan et al."” whose sample
composition was 59% women and 41% men.
According to Levorato et al.?° this pattern may be
because women seek health services more often
than men.

Reviewing the literature on nutcracker syndrome, it
was observed that there is a considerable
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variation in the cutoff points adopted for the
aortomesenteric angle, with studies that adopted
angles ranging from 25 to 45°,478121321.22 while
hilar/aortomesenteric diameter ratios were used
varying from > 4 to > 4.9.57121421 The criteria for
LRV compression adopted in the present study were
a hilar/aortomesenteric diameter ratio of > 4 and an
aortomesenteric angle of < 39°.

Some studies describe LRV compression as more
frequent among young women in their second to fourth
decades of life.>*%%2 However, other studies suggest
that there is no statistically significant difference in sex
distribution, either for the nutcracker syndrome or for
the nutcracker phenomenon. !121821.222425 Our study did
not demonstrate a statistically significant difference in
occurrence between the sexes. Yun et al.?! demonstrated
that venous compression was present in 37.5% of
a sample of patients; while prevalence was 10.4%
in a study by Poyraz et al.!! This difference may be
because of the lack of uniformity in the cutoff points
used by different authors. In our study, a frequency
of 24.2% was observed.

In the study by Yun et al.,*! the mean age of patients
with LRV compression was 36.8 + 14.3 years, and in a
study by Kim et al.,”> mean age was 23.9 +4.6 years.
The mean age we found for patients with LRV
compression was 48.8 years.

The mean aortomesenteric angle observed in the
study by Yun et al.! was 20° in patients with the
nutcracker syndrome and 25° in asymptomatic patients,
while Zhong et al.'® detected an angle 0f 32.3° +7.6°
in patients with nutcracker syndrome. In our study,
the mean aortomesenteric angle among patients with
compression was 27.3°, which is similar to results
that can be found in the literature.

We only observed a hilar/aortomesenteric
diameter ratio greater than 4 in 2 patients, whereas an
aortomesenteric angle smaller than 39° was detected
in 22 of the 93 patients for whom this analysis was
possible, suggesting that this criterion has greater
sensitivity. Since the hilar/aortomesenteric diameter
ratio criterion is found with lower frequency, it may
be more specific and, as a result, may be attributed
greater value when detected in patients with clinical
presentation compatible with the syndrome. This large
difference in the frequencies of the two criteria may
be because we standardized on an aortomesenteric
angle <39° for LRV compression. If we had adopted
smaller angles, as other authors have done, this disparity
may have been smaller. However, the values adopted
diverge widely in the literature*”812132122 and this is
one of the points on which there is still no consensus
with relation to this subject.

Compression of left renal and left iliac veins

Zhong et al.'® observed a mean hilar/aortomesenteric
diameter ratio of 3.4, while Kim et al." reported that
the mean hilar/aortomesenteric diameter ratio in their
study was 5 £ 1.7 (both studies were of symptomatic
patients with the nutcracker syndrome). In our study,
the mean hilar/aortomesenteric diameter ratio among
patients considered as having compression (because
they had an aortomesenteric angle < 39°) was 2.1.

This disagreement can be attributed to the fact that
the patients in the studies cited above had diagnoses
of nutcracker syndrome, whereas the patients in
our study were assessed on the basis of incidental
radiological findings of compression. No studies
were found that compare the hilar/aortomesenteric
diameter ratio between individuals with and without
symptoms.

In one patient, we detected LRV compression
without narrowing of the aortomesenteric angle, as is
classically reported (the patient whose CT images are
shown in Figure 1). This finding may be because of
duodenal interposition, described as a cause of LRV
compression with a normal aortomesenteric angle.'*

In two patients, an anatomic variant with retroaortic
LRV was detected, as shown in Figure 2. This variation
means that compression can only be evaluated by
calculating the ratio between the hilar diameter and
the diameter of the vein at the point of maximum
compression between the aorta and the adjacent vertebra,
since the LRV of these patients does not follow a path
through the aortomesenteric angle.® These patients
were excluded from the calculations involving the
aortomesenteric angle, but, because the hemodynamic
mechanism is similar, they were evaluated according
to the same cutoff point for hilar/aortomesenteric
diameter ratio used for the remainder of the patients.

We only detected a hilar/aortomesenteric diameter
ratio of less than 4 in two patients. Just one patient was
positive according to both criteria, shown in Figure 3.

The May-Thurner Syndrome is caused by compression
of the LCIV between the right common iliac artery
and the adjacent lumbar vertebra,?®*® provoking
compressive signs and symptoms, such as pain and
edema in the left lower limb, and pelvic pain, among
others.>82-34

Studies show that the prevalence of this
compressive phenomenon varies from 22 to 32%
and that it is more common among females in the
age range from 20 to 44 years.*3272%3134 [n our study,
this compressive phenomenon was only detected
in 15.8% of the sample, but, in agreement with the
literature, LCIV compression was significantly more
frequent in women than men and the age of those
with compression was significantly lower than those
without, at a mean of 45.9 years.
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Figure 1. Computed tomography with intravenous contrast (patient n 67). (A) Diameter of the left renal vein at the renal hilum;
(B) Diameter of the left renal vein at the level of the aortomesenteric angle; (C) Measurement of the aortomesenteric angle on a

sagittal slice.

Figure 2. Computed tomography with intravenous contrast (patient n 54). (A) Diameter of the left renal vein at the renal hilum;

(B) Diameter of the left renal vein at the retroaortic position.

Other studies describe that the mean diameter of
the LCIV in patients without compression varies in the
range of 7.5 mm to 13.1 mm, while the mean diameter
in patients with DVT associated with May-Thurner
Syndrome varies from 2.5 mm to 3.7 mm.3*32353¢ ]t is
also stated that a LCIV diameter <4 mm is equivalent
to approximately 70% of compression of the venous
lumen, with a strong relationship with DVT and other
symptoms of the syndrome.3!33333¢ [n our study, the
mean LCIV diameter in patients without compression
was 7.9 mm and in patients with compression mean

diameter was 2.6 mm, which is in agreement with
the studies mentioned. Figure 4 shows a comparison
between patients with and without compression
of the LCIV. In order to define the incidence and
prevalence of these syndromes, obtaining greater
diagnostic precision and helping with treatment
decisions, it is necessary that future studies analyze
correlations between radiological findings and the
clinical status of patients. The lack of such as analysis
is a limitation related to the retrospective nature of
the current study.
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Figure 3. Computed tomography with intravenous contrast (patient n 71). (A) Diameter of the left renal vein at the renal hilum;
(B) Diameter of the left renal vein at the level of the aortomesenteric angle; (C) Measurement of the aortomesenteric angle on a

sagittal slice.

Figure 4. Computed tomography with intravenous contrast demonstrating measurement of the diameter of the left common iliac
vein between the right common iliac artery and the spinal column. (A) Diameter of the left common iliac vein in a patient without
venous compression (patient n 10); (B) Diameter of the left common iliac vein in a patient with venous compression (patient n 24).

CONCLUSIONS

The prevalence of the nutcracker phenomenon
was 24.2% and prevalence of LCIV compression
was 15.8%, according to the radiological criteria
adopted in this study. The rate of occurrence of LRV
compression was not statistically different between
men and women, but was most prevalent among
individuals with a mean age of 48.8 years, while
compression of the LCIV was more frequent among
women aged approximately 45.9 years.

The mean diameter of the LCIV vein among
patients with compression was 2.67 mm and mean
diameter was 7.9 mm among patients without
compression. Among patients with radiological criteria
for LRV compression, the mean aortomesenteric
angle was 32.8° and the mean hilar/aortomesenteric
diameter ratio was 2.5. In patients without criteria,
the mean aortomesenteric angle was 72.7° and the
mean hilar/aortomesenteric diameter ratio was 1.2.
The aortomesenteric angle was the more frequently
detected of these two criteria for compression.
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Compressoes das veias renal e iliaca comum
esquerdas em tomografias computadorizadas:
com que frequéncia sao detectadas?

Compression of left renal vein and left common iliac vein on CT scans:
how often are they detected?

Adenauer Marinho de Oliveira Gées Junior' €2, Rafaela de Souza Araujo® €2, Ismari Perini Furlaneto?,
Waldonio de Brito Vieira®

Resumo

Contexto: As sindromes de nutcracker e May-Thurner sio raras e, apesar de muitas vezes subdiagnosticadas, podem
causar sintomas limitantes de gravidade variavel. Frequentemente sdo consideradas diagnostico de excluséo e ndo
ha consenso na literatura quanto a prevaléncia, incidéncia e critérios diagnosticos. Objetivos: Estimar a frequéncia
da compressdo das veias iliaca comum e renal esquerdas em tomografias computadorizadas de abdome e pelve.
Métodos: Estudo descritivo, quantitativo e transversal. Para veia renal esquerda, foram considerados como critérios
de compresséo a relagio diametro hilar/aortomesentérico > 4 e o angulo aortomesentérico < 39° e, para veia iliaca
comum esquerda, o diametro < 4 mm. Resultados: Foram analisadas tomografias computadorizadas de 95 pacientes;
destes, 61% eram mulheres e 39% eram homens. A compressdo da veia renal esquerda foi encontrada em 24,2%
da amostra, com idade média de 48,8 anos, ocorrendo em 27,6% das mulheres e 18,9% dos homens (p = 0,3366).
A compressdo da veia ilfaca comum esquerda foi detectada em 15,7% da amostra, com idade média de 45,9 anos,
ocorrendo em 24,10% das mulheres e 2,7% dos homens (p = 0,0024). Em 7,4% dos pacientes, ambas compressoes
venosas foram detectadas. Conclusées: A compressdo da veia renal esquerda ocorreu em mulheres e homens com
frequéncia semelhante, enquanto a compressao da veia illaca comum esquerda foi mais frequente em mulheres.
Ambas as compressoes venosas foram mais frequentemente encontradas em pacientes com idade entre 41 e 50 anos.

Palavras-chave: sindrome do quebra-nozes; sindrome de May-Thurner; tomografia computadorizada; veia iliaca;
compressao.

Abstract

Background: The nutcracker and May-Thurner syndromes are rare and, although often underdiagnosed, they can cause
limiting symptoms. They are frequently considered only after exclusion of other diagnoses and there is no consensus in
the literature on prevalence, incidence, or diagnostic criteria. Objectives: To estimate the frequency of compression of
the left common iliac vein and left renal vein in CT scans of the abdomen and pelvis. Methods: Descriptive, quantitative,
cross-sectional study. The criteria used to define compression of the left renal vein were a hilar/aortomesenteric
diameter ratio > 4 and aortomesenteric angle < 39° and the criterion for compression of the left common iliac vein
was a diameter < 4mm. Results: CT scans of 95 patients were analyzed; 61% were women and 39% were men. Left
renal vein compression was observed in 24.2% of the sample, with a mean age of 48.8 years, occurring in 27.6% of the
women and 18.9% of the men (p = 0.3366). Compression of the left common iliac vein was detected in 15.7% of the
sample, with a mean age of 45.9 years, occurring in 24.1% of the women and 2.7% of the men (p = 0.0024). Both veins
were compressed in 7.4% of the patients. Conclusions: Left renal vein compression was detected in women and
men at similar frequencies, whereas left common iliac vein compression was more frequent in women. Both venous
compressions were most frequently found in patients aged 41 to 50 years.

Keywords: nutcracker syndrome; May-Thurner syndrome; computed tomography; iliac vein; compression.
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INTRODUCAO

A sindrome do nutcracker (quebra-nozes, em
portugués) ¢ considerada rara. Ela corresponde ao
conjunto de sinais ¢ sintomas ocasionados pela compressao
da veia renal esquerda (VRE) por uma redugio do
angulo entre a aorta abdominal e a artéria mesentérica
superior’2, Uma variante menos frequente ocorre na
presenga de uma VRE retroaortica, comprimida entre
a aorta e o corpo vertebral (sindrome do nutcracker
posterior)®*. A sindrome foi descrita primeiramente
por Schepper® em 1972 e tem como achados clinicos
mais comuns hematuria, dor pélvica, varizes pélvicas
e proteintria ortostatica®’. Pode evoluir com dor
pélvica cronica, infertilidade e insuficiéncia renal®’.
A compressdo venosa radiologicamente detectada,
porém nao associada a sintomas, ¢ denominada
fendmeno do nutcracker.

Para o diagnodstico radioldgico, a tomografia
computadorizada (TC) com contraste endovenoso
¢ frequentemente utilizada por ser um exame nao
invasivo, relativamente barato e amplamente disponivel.
Na TC, podem ser medidos o angulo aortomesentérico
no plano sagital e a relag@o entre os didmetros hilar e
aortomesentérico da VRE no plano axial'®'". Um angulo
aortomesentérico < 39°'2% ¢ uma medida da relagio
diametro hilar/aortomesentérico >4 sdo considerados
critérios diagndsticos para a compressdo da VRE®!,

Outra situagdo anatdmica que promove uma
compressdo venosa ¢ a compressao da veia iliaca
comum esquerda (VICE) pela artéria iliaca comum
direita contra o promontorio, que foi primeiramente
descrita por Virchow's em 1857 e posteriormente
caracterizada como uma “‘sindrome”, detalhada em
um estudo publicado por May e Thurner'® em 1958.
Os principais achados clinicos sdo trombose venosa
profunda iliofemoral, dor, varizes, edema, eczema
venoso e ulceras de estase venosa no membro
inferior esquerdo®!®. A TC tem alta sensibilidade e
especificidade para o diagnostico dessa sindrome®.

A sindrome de May-Thurner ¢ classicamente
descrita como mais prevalente em mulheres entre a
terceira e quarta décadas de vida e pode estar associada
a até 49% dos casos de trombose venosa profunda
(TVP) no membro inferior esquerdo*'*!”. Nos estudos
pioneiros de May e Thurner'¢, foi encontrada uma
prevaléncia desta compress@o venosa em 22%
dos 430 cadaveres estudados.

Ja a prevaléncia da sindrome do nutcracker
permanece discutivel devido a heterogeneidade de
critérios diagnosticos e grande variedade de sintomas.
Alguns estudos demonstram igual prevaléncia entre
o0s sexos, ocorrendo principalmente em jovens e em
pessoas com baixo indice de massa corporal'®!2,

CompressOes das veias renal e iliaca esquerdas

Os objetivos da pesquisa foram estimar a
frequéncia da compressdo das veias renal e iliaca
comum esquerdas em pacientes que realizaram TC de
abdome e pelve; avaliar se a detecgdo da compressao
destas veias ¢ mais frequente em determinado sexo
ou faixa etaria; avaliar os didmetros das respectivas
veias em pacientes portadores e ndo portadores
dos critérios de compressdo e determinar qual dos
critérios radiologicos para a compressdo da VRE ¢
mais frequentemente encontrado.

METODOS

Foi realizado um estudo descritivo quantitativo do
tipo transversal, avaliando a prevaléncia da compressao
da VRE (fendmeno do nutcracker) e da VICE em TC
de abdome e pelve realizadas entre janeiro de 2017 e
janeiro de 2018. A amostra foi de conveniéncia, obtida
a partir de todos os exames disponibilizados por um
servigo de radiologia parceiro da instituigdo de ensino
correspondentes ao periodo do estudo apds aplicacdo
dos critérios de inclusdo e exclusdo. As tomografias
computadorizadas com contraste endovenoso foram
realizadas em tomografo GE Healthcare de 16 canais,
com matriz de resolugdo de 512 x 512 e espessura
de corte de 1,25 mm.

Os critérios de inclus@o compreenderam as
tomografias com contraste endovenoso de pacientes
de ambos os sexos e idade minima de 18 anos. Ja os
critérios de exclusao incluiram achados tomograficos
suspeitos de malignidade que pudessem contribuir
para a compressdo venosa, malformagdes venosas
renais e pélvicas e presenca de stents em VICE e VRE.

Com auxilio do software RadiAnt DICOM viewer 4.6.9,
foi calculada a relagdo entre o didmetro da VRE ao
nivel hilar e ao nivel do angulo aortomesentérico em
cortes axiais e foi medido o angulo aortomesentérico
nos cortes sagitais. Para a VICE, foi realizada medida
no ponto de menor didmetro entre a artéria iliaca
comum direita e o corpo vertebral adjacente.

Os critérios adotados para compressao da VRE foram
os seguintes: relagao diametro hilar/aortomesentérico >4 e
angulo aortomesentérico < 39°. Para compressao da
VICE, foi considerado como critério o didmetro <4 mm.

A normalidade das distribui¢des foi verificada pelo
teste D’ Agostino-Pearson, sendo utilizados o teste t
de Student para amostras independentes (distribui¢des
paramétricas), o teste de Mann-Whitney, o teste do
qui-quadrado de aderéncia ou o teste G para amostras
independentes (distribui¢des ndo paramétricas).
Todos os testes foram executados com o auxilio do
programa BioEstat 5.4, e considerou-se o valor de
p < 0,05 para significancia estatistica. A pesquisa
foi aprovada pelo comité institucional de ética em
pesquisa sob o protocolo 2.683.725.
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RESULTADOS

Foram analisadas 95 tomografias computadorizadas
de abdome e pelve, sendo que dois pacientes foram
excluidos da analise do angulo aortomesentérico por
apresentarem VRE retroadrtica. A média de idade
dos pacientes foi 53,70 anos = 14,90 anos, variando
entre 21 e 83 anos; em relagdo a faixa etaria, a maioria
dos pacientes possuia 61 anos ou mais (p = 0,0002;
Tabela 1). Embora as pacientes do sexo feminino tenham
predominado na amostra (p =0,0312; Tabela 1), ndo
houve diferenca estatisticamente significativa entre a
proporgao de homens e mulheres dentro de cada faixa
etaria estudada (p = 0,5295; dados ndo mostrados).

ATabela 2 apresenta os diametros médios da VRE na
porgao hilar e ao nivel do angulo aortomesentérico, os
valores médios da relagdo diametro hilar/aortomesentérico,
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as medidas do angulo aortomesentérico e os didmetros
da VICE no ponto de maior compressao. No que se
refere a compressdo da VRE, observou-se angulo
aortomesentérico < 39° em 22 de 93 pacientes
(23,70%) e relag@o diametro hilar/aortomesentérico
>4 em 2 de 95 (2,10%) pacientes. Um de 95 (1,10%)
pacientes possuia os dois critérios positivos,
totalizando 23 de 95 (24,2%) pacientes com um ou
mais critérios que definem o fendmeno do nutcracker.
A compressdo da VICE (diametro < 4 mm) foi
identificada em 15 de 95 (15,80%) pacientes.
Em 7 de 95 (7,4%) pacientes, foram detectados um
ou mais critérios tomograficos para compressio da
VRE e da VICE simultaneamente.

A Tabela 3 apresenta a comparagdo da relagdo
didmetro hilar/aortomesentérico e do angulo
aortomesentérico em pacientes com e sem

Tabela 1. Distribuicio dos pacientes segundo o sexo e a faixa etaria.

Variavel n % p-valor*
Sexo
Masculino 37 39,00 0,03121
Feminino 58 61,00
Faixa etaria (anos)
21-30 08 8,40 0,0002"
31-40 11 11,60
41-50 18 18,90
51-60 25 26,30
>61 33 34,80

*Qui-quadrado de aderéncia; 'Estatisticamente significativo; n: nimero de pacientes.

Tabela 2. Diametros das veias renal esquerda e ilfaca comum esquerda, relagdo entre os didmetros da veia renal esquerda no
segmento hilar e na topografia do angulo aortomesentérico, medidas do dngulo aortomesentérico.

Variavel

Média * desvio padrao

Minimo-maximo

Diametro hilar da VRE (mm) 8,37+1,94 3,25-13,40
Diametro aortomesentérico da VRE (mm) 6,63+2,58 1,18-16,10
Relagéo diametro hilar/aortomesentérico 1,53£0,93 0,51-6,66
Angulo aortomesentérico (graus) 61,12+24,53 17,60-124,70
Diametro VICE (mm) 7,74%+3,89 1,31-22,80

mm = milimetros; VRE = veia renal esquerda; VICE = veia iliaca comum esquerda.

Tabela 3. Comparagéo da relagdo didmetro hilar/aortomesentérico e do angulo aortomesentérico em pacientes com e sem

compressdo da veia renal esquerda.

Compressao da veia renal esquerda

Variavel p-valor
Presente Ausente
Relagao diametro hilar/aortomesentérico n=23 n=72
Média + desvio padrao 2,53£1,29 1,21+0,42
Minimo-maximo 0,69-6,66 0,51-2,51 < 0,0001"
1C95% 1,97-3,09 1,11-1,30
Angulo aortomesentérico (graus) n=23 n=70°
Média + desvio padrao 32,71£15,43 70,45£19,21
Minimo-maximo 17,60-97,70 41,00-83,70 < 0,0001"
1C95% 26,03-39,38 65,87-75,03

Teste de Mann-Whitney. 'Estatisticamente significativo; n: nimero de pacientes; *n = 2 pacientes excluidos dessa comparagdo por possuirem VRE (veia renal

esquerda) retroaortica; IC95% = intervalo de confianga de 95%.
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Tabela 4. Distribuicio dos pacientes de acordo com o sexo e a presenga das compressdes venosas investigadas.

Variavel Sexo p-valor
Feminino n; % Masculino n; %
Compressao da VRE
Presencga 16; 27,60 07;18,90 0,3366
Auséncia 42; 72,40 30; 81,10
Compressao da VICE
Presenca 14; 24,10 01;2,70 0,0024"
Auséncia 44; 75,90 36; 97,30
Ambas as compressoes
Presencga 06; 10,30 01;2,70 -

Teste G de independéncia. n: nimero de pacientes. ‘Estatisticamente significativo; VRE = veia renal esquerda; VICE = veia iliaca comum esquerda.

Tabela 5. Valores médio, minimo e maximo e desvio padrao da idade de acordo com a presenga das compressdes investigadas.

Idade (anos)

Variavel Minimo-maximo
Média * desvio padrao p-valor
Compressao da VRE
Presenca 48,80+17,90 21-83 0,0666
Auséncia 55,30+13,50 24-82
Compressao da VICE
Presenca 45,90+15,20 24-77 0,0248"
Auséncia 55,20+14,40 21-83
Ambas as compressdes
Presenca 51,60+16,50 26-77 0,6924
Auséncia 53,90+14,80 21-83

Teste t de Student. 'Estatisticamente significativo; VRE = veia renal esquerda; VICE = veia iliaca comum esquerda.

Tabela 6. Comparagédo do diametro da veia iliaca comum esquerda em pacientes com e sem compressdo da veia iliaca comum

esquerda.
Variavel Compressao da veia iliaca comum esquerda p-valor*
Presenga Auséncia
Didmetro da veia iliaca comum esquerda (mm) n=15 n =280
Média * desvio padrio 2,69+0,76 8,69+3,48
Minimo-maximo 1,31-3,90 4,43-22,80 < 0.0001"
1C95% 2,26-3,10 7,92-9,46

*Teste de Mann-Whitney; n: niimero de pacientes; 'Estatisticamente significativo; IC95% = intervalo de confianga de 95%; mm = milimetros.

compressdo da VRE. Nota-se relagdo diametro
hilar/aortomesentérico significativamente menor entre
os pacientes com compressao da VRE (p < 0,0001)
e angulo aortomesentérico significativamente maior
entre os pacientes sem essa compressao (p <0,0001).

No que diz respeito a presenca da compressao
da VRE relacionada ao género, ndo foi observada
diferenca estatisticamente significante (p = 0,3666;
Tabela 4). Amédia de idade entre os portadores e nao
portadores da compressao, no entanto, foi semelhante
(p =0,0666; Tabela 5).

Na Tabela 6, é possivel verificar que o didmetro
da VICE ¢ significativamente menor em pacientes
classificados como portadores da compressdo dessa
veia (p <0,0001). A compressao da VICE foi detectada

com frequéncia significativamente maior em mulheres
(p = 0,0024), ¢ a média de idade dos pacientes que
apresentaram esse fendmeno foi significativamente
menor quando comparada com a idade média dos
que ndo o manifestaram (p = 0,0248; Tabelas 4 ¢ 5).

DISCUSSAO

Neste estudo, embora a identificagdo radiologica de
tais fenomenos compressivos tenha sido pesquisada,
ndo foi possivel estabelecer correlagdes clinicas,
ja que apenas o acesso as imagens de tomografia
estava disponivel Entre as 95 tomografias analisadas,
58 eram de mulheres (61%) e 37 eram de homens
(39%). Essa proporg¢ao entre os sexos ¢ semelhante a
encontrada em diversos estudos envolvendo tomografias
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computadorizadas sobre o mesmo assunto, como o
de Zhong et al.'®, cuja amostra foi composta 75% por
mulheres e 25% por homens, ¢ de Narayan et al.'?,
com composi¢ao amostral de 59% de mulheres e 41%
de homens. Segundo estudo de Levorato et al.?, esse
padrdo pode dever-se & maior procura dos servigos
de satide por pacientes do género feminino.

Com respeito a sindrome do nutcracker,
durante a revisdo de literatura observou-se grande
divergéncia quanto aos pontos de corte adotados
para o angulo aortomesentérico, havendo estudos
que consideraram desde 25 até 4504781213212 ¢
relagdo didmetro hilar/aortomesentérico variando
entre > 4 e > 4,96712-1421 ' Nesta pesquisa, foram
considerados para a presenga da compressao da VRE
os critérios de relagdo hilar/aortomesentérica > 4 e
angulo aortomesentérico < 39°.

Alguns estudos descrevem que a compressao
da VRE ¢é mais frequente em mulheres jovens
entre a segunda e quarta décadas de vida®#892,
Porém, outros estudos sugerem ndo haver diferenca
estatisticamente significativa na distribuigdo entre
os sexos, tanto na sindrome quanto no fendmeno
do nutcracker''%1821.222425  Nosso estudo ndo
demonstrou diferenca estatisticamente significativa de
ocorréncia entre os sexos. Yun et al.?' demonstrou que
a compressao venosa estava presente em 37,5% dos
pacientes; ja no estudo de Poyraz et al.!!, a prevaléncia
descrita foi de 10,4%. Essa divergéncia pode ser
devida a falta de uniformidade nos pontos de corte
entre os autores. Em nosso estudo, foi encontrada
uma frequéncia de 24,2%.

No estudo de Yun et al.?!, a média de idade
encontrada para pacientes com compressao da
VRE foi de 36,8 + 14,3 anos e, no de Kim et al."’, a
média foi de 23,9 + 4,6 anos. A média de idade que
encontramos para pacientes portadores de compressao
da VRE foi de 48,8 anos.

O angulo aortomesentérico médio encontrado no
estudo de Yun et al.?' foi de 20° em pacientes com
a sindrome do nutcracker ¢ de 25° em pacientes
assintomaticos, enquanto Zhong et al.'® detectou
angulo de 32,3° + 7,6° em pacientes com a
sindrome do nutcracker. Em nosso estudo, o angulo
aortomesentérico médio nos portadores de compressao
foi 27,3°, aproximando-se dos resultados visualizados
na literatura.

Encontramos relagio do didmetro hilar/aortomesentérico
>4 em apenas 2 pacientes; ja o angulo aortomesentérico <39°
foi detectado em 22 dos 93 pacientes submetidos a
esta analise, sugerindo uma maior sensibilidade
desse critério. Como o critério da relagao diametro
hilar/aortomesentérico ¢ encontrado com frequéncia
menor, este pode ser mais especifico e, portanto,
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mais valorizado quando detectado em pacientes com
clinica compativel com a sindrome. Essa grande
diferenca da frequéncia entre os dois critérios pode
ter ocorrido por termos padronizado um angulo
aortomesentérico < 39° para compressdo da VRE. Caso
houvéssemos adotado angulos menores, como outros
autores, essa disparidade poderia ter sido menor; no
entanto, o valor a ser adotado diverge amplamente
na literatura*’812132122 ¢ ¢ um dos pontos ainda sem
consenso acerca deste tema.

Zhong et al.'® obtiveram uma média de relagéo
do didmetro hilar/aortomesentérico de 3,4;
ja Kim et al.”® descrevem que a média do diametro
darelacdo hilar/aortomesentérica em sua pesquisa foi
de 5+ 1,7, ambos os estudos em pacientes sintomaticos
para a sindrome do nutcracker. Em nosso estudo, a
média da relagao diametro hilar/aortomesentérico nos
pacientes considerados portadores de compressao
(por apresentarem angulo aortomesentérico < 39°)
foi de 2,1.

Essa discordancia pode ser atribuida ao fato de
que os pacientes dos estudos supracitados possuiam
o diagndstico da sindrome do nutcracker, enquanto
os pacientes do nosso estudo foram avaliados apenas
por achados radioldgicos incidentais de compressao.
Nao foram encontrados estudos que comparassem a
relacdo diametro hilar/aortomesentérico em individuos
com e sem sintomas.

Detectamos em um dos pacientes a compressao
da VRE, porém sem estreitamento do angulo
aortomesentérico, como € classicamente relatado
(paciente cuja tomografia ¢ apresentada na Figura 1).
Esse achado pode ocorrer pela interposi¢do duodenal,
descrita como uma causa de compressao da VRE com
um angulo aortomesentérico normal'.

Foi detectada, em dois pacientes, uma variagao
anatomica da VRE retroadrtica, como mostra a
Figura 2. Essa variacdo permite a avaliacdo da
compressao apenas estabelecendo-se a relagdo entre o
diametro hilar e o diametro da veia no ponto maximo
de compressdo entre a aorta e a vértebra adjacente,
visto que a VRE desses pacientes ndo tem seu trajeto
entre o angulo aortomesentérico®. Esses pacientes
foram excluidos dos calculos envolvendo o angulo
aortomesentérico, porém, devido ao mecanismo
hemodinamico semelhante, foram avaliados segundo
0 mesmo ponto de corte aplicado para avaliagdo da
relagdo diametro hilar/aortomesentérico nos demais
pacientes.

Encontramos o valor para a relagdo do diametro
hilar/aortomesentérico >4 em apenas dois pacientes.
Apenas um paciente possuia os dois critérios positivos,
como demonstrado na Figura 3.
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Figura 1. Tomografia computadorizada com contraste endovenoso (paciente n 67). (A) Diametro da veia renal esquerda no hilo
renal; (B) Diametro da veia renal esquerda na topografia do angulo aortomesentérico; (C) Aferigdo do dngulo aortomesentérico

em corte sagital.

Figura 2. Tomografia computadorizada com contraste endovenoso (paciente n 54). (A) Didmetro da veia renal esquerda no hilo
renal; (B) Diametro da veia renal esquerda na topografia retroaortica.

A sindrome de May-Thurner se refere a compressao
da VICE entre a artéria iliaca comum direita e a vértebra
lombar adjacente? ¥, provocando sinais e sintomas
compressivos, como dor ¢ edema em membro inferior
esquerdo, dor pélvica, entre outros®$>-34,

Estudos mostram que a prevaléncia desse fenomeno
compressivo varia entre 22 e 32% e ¢ mais frequente
em individuos do sexo feminino na faixa etaria
entre 20 e 44 anos**?7231-34 Em nossa pesquisa, esse
fendmeno compressivo foi detectado em apenas 15,8%
da amostra; porém, em consonancia com a literatura,
a compressdo da VICE foi significativamente mais
frequente em mulheres do que em homens, e a idade
dos que possuem a compressao foi significativamente
menor em relagdo aos que ndo possuem, sendo, em
média, de 45,9 anos.

Outras pesquisas descrevem que a média do
diametro da VICE em pacientes sem compressao
varia entre 7,5 mm e 13,1 mm, e a média em pacientes
com TVP associada a sindrome de May-Thurner
varia de 2,5 mm a 3,7 mm?*323536_ E descrito ainda
que um didmetro da VICE < 4 mm equivale a
aproximadamente 70% de compressdo do lumen
venoso, relacionando-se fortemente com a ocorréncia de
TVP e outros sintomas da sindrome?®'***53¢, Em nosso
estudo, a média do diametro da VICE em pacientes
sem compressdo foi de 7,9 mm e dos pacientes
com compressdo foi de 2,6 mm, estando de acordo
com os estudos mencionados. A Figura 4 mostra a
comparacdo entre pacientes com e sem compressao
da VICE. Para defini¢do da incidéncia e prevaléncia
das sindromes, obtendo maior precisdo no diagndstico
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Figura 3. Tomografia computadorizada com contraste endovenoso (paciente n 71). (A) Didmetro da veia renal esquerda no hilo
renal; (B) Diametro da veia renal esquerda na topografia do angulo aortomesentérico; (C) Aferigdo do dngulo aortomesentérico

em corte sagital.

Figura 4. Tomografia computadorizada com contraste endovenoso demonstrando afericdo do didmetro da veia iliaca comum
esquerda entre a artéria iliaca comum direita e a coluna vertebral. (A) Didmetro da veia iliaca comum esquerda em paciente sem
compressao venosa (paciente n 10); (B) Diametro da veia iliaca comum esquerda em paciente com compressao venosa (paciente n 24).

e auxiliando na decisdo terapéutica, sera necessario
que, em futuras pesquisas, se realize a correlacao
entre os achados radiolégicos ¢ o quadro clinico
dos pacientes, uma limitacdo associada ao carater
retrospectivo da pesquisa atual.

CONCLUSOES

Aprevaléncia do fendmeno do nutcracker foi de 24,2%
e da compressao da VICE de 15,8% pelos critérios
radiologicos adotados neste estudo. A ocorréncia da
compressdo da VRE nio foi estatisticamente diferente
entre homens e mulheres e foi mais prevalente em
individuos com idade média de 48,8 anos, enquanto a

compressao da VICE foi mais frequente em mulheres
de aproximadamente 45,9 anos.

O diametro médio da veia VICE, em portadores
de compressdo, foi de 2,67 mm ¢ de 7,9 mm nos
pacientes sem compressao. Em pacientes com critérios
radiologicos de compressao da VRE, os valores médios
foram 32,8° para o angulo aortomesentérico e 2,5 para
relagdo didmetro hilar/aortomesentérico. Ja em pacientes
sem 0s critérios, os valores médios foram de 72,7°
para o angulo aortomesentérico e 1,2 para a relagdo
diametro hilar/aortomesentérico. Entre estes critérios
de compressdo, o relacionado a medida do angulo
aortomesentérico foi o mais frequentemente detectado.
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