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Diagnosis and treatment of vascular compression syndromes of the abdomen based on the 
anatomical features of man and gender-specific characteristics after puberty  
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Important Note:  
The symptoms and explanations presented here cannot and should not replace a doctor's visit. In general: all the 
symptoms are ambiguous and can have very different causes, of course, also those which are not shown here. 
The author assumes no liability for diagnostics and therapies which are performed or omitted despite or because 
of these explanations.  
You should always consult with confidence to your doctor concerning all your complaints! 
 
Preface 
Abdominal complaints often have a simple cause, which can be clarified easily, especially if they occur suddenly or 
show clearly recognizable correlations with other symptoms (e.g. diarrhea, vomiting, and fever). However, if 
abdominal pain, lasts for a long time, over weeks or months, elaborate tests are often required in order to clarify 
their cause. Not rarely, the origin of the pain may remain enigmatic, so that psychological causes and specific living 
conditions are considered as the main cause or trigger of the complaints. 
 
And yet, hardly anyone is aware that a number of patients suffer from compression of blood vessels or 
compression of organs by abdominal blood vessels, the so-called vascular compression syndromes. Since these 
diseases may give rise to many, seemingly unrelated symptoms in addition to pain, they are explained here for a 
broader audience. 
 
So-called vegetative symptoms play a significant role in the suffering of patients with vascular compression 
syndromes. These very annoying symptoms as nausea, dizziness, respiratory disabilities (primarily inhalation), loss 
of appetite and rapid satiety, (nearly) fainting on exertion and episodes of diarrhea are found very frequently. 
They emerge in addition to pain or even isolated.  Left-sided flank pain and abdominal pain are the predominant 
pain localizations but from there the pain may radiate to the back or the chest, sometimes to the left thigh. 
Headaches are not rarely found and may be exaggerated during physical exercises, may be throbbing and emerge 
preferentially in the nape. 
 
We often receive inquiries from patients from abroad, looking for advice and a comprehensible explanation of 
their complaints as well as the anatomical and functional implications of vascular compression syndromes. 
Therefore, this article is written to ease the understanding of these conditions. It is written in simple, mainly non-
medical terms and directed to lay people. If there remain questions concerning specific circumstances of your own 
condition - then simply write by email to:  

t.scholbach@posteo.de  
    
  

mailto:t.scholbach@posteo.de
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All abdominal vascular compression syndromes are caused by the discrepancy between the anatomy of man, 
which corresponds in principle to a quadruped mammal, and the upright posture of human beings. Therefore, I 
begin this article by explaining some general anatomical facts. 

Anatomical introduction 
 

In general, the human anatomy is very similar to the structure of quadruped mammals. All the great vessels 
and many parts of the skeleton in humans and four-legged mammals are built accordingly.  
This means, for example, that in humans and in quadrupeds the intestinal artery is emerging at a short 
distance below the diaphragm from the aorta in order to supply the entire small bowel with blood. 

 

 
Lƴ ǘƘŜ ǉǳŀŘǊǳǇŜŘΣ ǘƘŜǊŜŦƻǊŜΣ ǘƘŜ ƎǊŀǾƛǘȅ ŘǊŀƎǎ ǘƘŜ ǎƳŀƭƭ ōƻǿŜƭΩǎ ŀǊǘŜǊȅ ŀǘ ŀ ǊƛƎƘǘ ŀƴƎƭŜ ŀǿŀȅ ŦǊƻƳ ǘƘŜ aorta, 
which extends horizontally, parallel to the spine. This leads to a right angle between the aorta and the small 
ōƻǿŜƭΩǎ ŀǊǘŜǊȅΦ ²ƛǘƘƛƴ ǘƘƛǎ ŀƴƎƭŜΣ ǘƘŜ ƭŜŦǘ ǊŜƴŀƭ ǾŜƛƴ ǊǳƴǎΣ ƛƴ ǉǳŀŘǊǳǇŜŘǎ ŀƴŘ ƘǳƳŀƴǎ ŀǎ ǿŜƭƭΦ 5ǳŜ ǘƻ ǘƘŜ 
upright posture of man, the intestinal artery and the aorta run nearly parallel, since in all species gravity pulls 
on the intestines in the vertical direction.  
In many people this results ƛƴǘƻ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŎƻƳǇǊŜǎǎƛƻƴ ƻŦ ǘƘŜ ƭŜŦǘ ǊŜƴŀƭ ǾŜƛƴ ōŜǘǿŜŜƴ ǘƘŜ ǎƳŀƭƭ ōƻǿŜƭΩǎ 
artery and the aorta, especially in those with a pronounced hollow back (lordosis). The obstruction of the 
blood flow from the left kidney has a number of unpleasant consequences as will be outlined later on. 
Similarly, all of the vascular compression syndromes in the abdominal and pelvic cavity may be traced back to 
the compression of vessels and organs by the pronounced frontal deviation of the lumbar spine. 

 
With the onset of puberty, the anatomical differences in the skeleton in both sexes increase significantly, and 
may exert a great influence on the venous blood flow to the abdominal and pelvic organs. The female pelvis is 
wider and deeper than the male one, and thus causes a positional change of the pelvis and the lumbar spine. 
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male pelvis and spine, smaller distance between the 
thighbones resulting in less lordosis 

female pelvis and spine, wider distance between 
the thighbones resulting in stronger lordosis and  

hollow back 

 
 
 

In humans, the entire body weight is balanced on an imaginary vertical line so that a standing balance can be 
maintained. The greater depth (fronto-dorsal distance) of the female pelvis shifts the anchor-point of the spine 
and the pelvis (the sacroiliac-joints) further back. In women, the frontal parts of the body have to be shifted 
frontally to maintain the standing position since the deeper pelvis dislodges the sacroiliac-joints backwards 
forcing the upper parts of the body anteriorly, thus leading to a hollow back. 

 
 

 
This increased lordosis of the lumbar spine can cause numerous problems for those blood vessels that need to 
cross the spine from left to right, but also for other anatomic structures lying in front of the spine. 

 
 

Nutcracker syndrome and nutcracker phenomenon  
 

As Nutcracker syndrome a situation is referred to, when bloody urine, a compression of the left renal vein and  
left flank pain are observed at the same time, whereas the nutcracker phenomenon is the description of the 
left renal vein compression with its many sequelae except bloody urine ς hematuria. If the blood is visible by 
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the naked eye the symptom is called macrohematuria, if the blood can be detected only by means of special 
devices this is called microhematuria. 

 
 
Frequent symptoms:  
 

1. abdominal pain: often above the navel  
2. left-sided flank pain  
3. abdominal pain (often left-sided)  
4. headaches  
5. deterioration of complaints during physical exertion  

 
 
The Nutcracker phenomenon is an entrapment of the left renal vein between the aorta and the upper intestinal 
artery (superior mesenteric artery, which is feeding the entire small bowel) 
 
In the nutcracker phenomenon, the aorta is dislodged frontally by the lumbar spine. This can be observed very 
frequently in young girls, young and slender women, pregnant women, people with soft connective tissue and 
overweight people. Within this angle between the aorta and the upper intestinal artery runs the left renal vein (see 
image below: "left renal vein") and the duodenum. Both rather soft organs may be compressed by the so called 
nutcracker, whose branches are formed by the aorta behind and the upper intestinal artery in front of the left 
renal vein. The blood flow in the left renal vein becomes disturbed, accelerated and pulsating. The obstruction of 
the left renal vein blocks the outflow from the left kidney. Its blood is then forced into tributaries that normally 
bring blood from their organs towards the left renal vein. This sets these organs under pressure, they swell, their 
vessels become engorged and the walls of these vessels react with an inflammation. These so called collateral 
vessels enlarge and go baggy, become varicose veins, which are painful. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Postgraduate Medical Journal (June 1983) 59, 376-379 
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In humans, contrasting to quadrupeds, the upper intestinal artery lies quite close to the aorta. This is a 
consequence of the bipedal gait. The upright posture of humans leads to a perpendicular position of the bowel so 
that the feeding artery of the small bowel runs nearly parallel to the aorta.  
In quadrupeds this angle is wide, nearly rectangular, since the bowel hangs downwards, following the gravitational 
force. The aorta runs horizontally thus leaving abundant space for the left renal vein. The curvature of the spine in 
quadrupeds differs from the human one. Humans develop a double-s-shaped spine after starting to walk as 
children whereas quadrupeds miss this swinging spinal shape. In animals the blood from the left kidney can pass 
easily across the midline of the body to reach the inferior vena cava. This is the major vein of the lower body 
collecting blood from the legs, the pelvis and the abdominal organs. (see image below from Mosby's Medical 
Dictionary, 8th edition. © 2009, Elsevier).  
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The compression of the left renal vein at the nutcracker phenomenon leads to a number of unpleasant 
consequences. The renal blood accumulates in the obstructed vein and its pressure rises. The vein enlarges, its 
tributaries cannot empty into the vein, they dilate and in many cases the blood flow turns backwards into these 
tributaries. They become collateral pathways for the left renal vein. This can be assessed easily by ultrasound. An 
experienced examiner can measure exactly how much the renal vein is dilated, he can measure the pressure inside 
the vein, can measure the amount of blood that has to be  diverted and can thus define exactly which organs are 
affected in which extent. 
 
 

 
 

Sonogram of the compressed left renal vein 
 

 
 

Color Doppler sonogram of the compressed left renal vein 
 

 
Since the blood runs from the left side towards the obstacle, the pressure rises in the left-hand portion of the left 
renal vein. According to the laws of fluid dynamics, it runs to areas with lower resistance, the organs of the pelvis 
and the back. 
 

 

Doppler sonographic flow velocity 
measurement in the nutcracker 

phenomenon:  The flow velocity of the 
left renal vein (normal range about 20 

cm/s) jumps up to extreme values 
(here 159 cm/s) and is interrupted in 

the systolic period of the aorta. 
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The accumulated blood must now flow through other veins that have connection to the left renal vein. Normally, 
the left renal vein is the goal of the blood of other adjacent organs, which dock their veins to the left renal vein as a 
larger vessel. Under normal circumstances, the blood runs from these organs toward the renal vein. If the pressure 
in the left renal vein rises, it may happen that the blood is pushed back and flow changes its direction. In the last 
consequence, the blood that is meant to flow from the left renal vein to the inferior vena cava is diverted via so-
called collateral vessels, which then have to take the congested renal vein blood. 
 
 
 
 

 

Schematic 
representation of the 
connections of the left 

renal vein. 
Accumulated blood 
within the partially 

obstructed left renal 
vein can use these 
pathways to finally 
reach the inferior or 

superior vena cava on 
the right side of the 
spine. These large 

veins finally pour the 
blood into the right 
atrium of the heart. 

 
 

 
For the assessment of the situation that emerges then, it is important to know that the kidney is the most 
vascularized, blood filled organ of the body, second only to the brain. Even at minor flow impediments a 
substantial amount of blood has to be carried away from the left kidney across the above mentioned collaterals. 
 
These collateral vessels are actually the feeder to the renal vein and thus have a much smaller and weaker caliber. 
In addition, the organs drained by are significantly less perfused compared to the kidney. The backflow of renal 
blood to these organs produces a high pressure within these vessels since the congestion pressure from the left 
renal vein is directly transferred to these organs due to their open communication as in communicating tubes.  
 
An important but not well known collateral vessel, which exists in many people, is a short but large vein to the 
spinal column, called the réno-rachidien. Other bypasses are the left ovarian or spermatic vein, the ascending 
lumbar vein, the veins of the ureter, the hemiazygos vein and other veins of the retroperitoneum. 
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Through the tronc réno-rachidien, a connection between 
the left renal vein and the veins of the spine, blood can 

reach the interior of the vertebral canal and can increase 
the pressure of the cerebrospinal fluid. The sketch on the 

left shows the intimate connections of the veins, inside and 
outside the spinal canal. 

 
 

 
Within the spinal canal the blood can move upwards and downwards, primarily through the hemiazygos vein and 
the ascending lumbar vein. Veins at the level of the intervertebral discs communicate with veins that enter the 
spinal canal. In the case of nutcracker phenomenon the hemiazygos vein and the ascending lumbar vein are 
subject to considerably increasing pressure. The blood flow changes its direction into the intervertebral veins, so 
that eventually renal vein blood is injected into the spinal canal (for more details on the link between nutcracker 
phenomenon and midline congestion syndrome: see chapter on midline congestion syndrome below). 
 
Inside the spinal canal it fills a vast network of veins, the epidural plexus,  that lies on the on the dural sac, a sheath 
of connective tissue enveloping the spinal cord that swims within this sac in the cerebrospinal fluid. The 
cerebrospinal fluid communicates on the base of the skull with the cerebrospinal fluid that surrounds the brain. 
Blood entering the epidural plexus from the left side, via the collaterals of the left renal vein, fill the plexus which 
may become engorged. Its pressure rises so that the blood is diverted more or less, depending on the actual 
pressure, up and down the spine and heads to exits with a pressure less than in the left renal vein. Not rarely it 
simply leaves the spinal canal via intervertebral veins on the right side of the spine. These connect directly to the 
inferior or superior caval veins (venae cavae). If the pressure is high enough the cerebrospinal fluid is shifted 
towards the skull and causes a slight but perceptible rise of the pressure inside the skull. More frequently the 
surplus blood inside the epidural plexus and of the other collateral pathways follows simply the force of gravity and 
flows to veins of the pelvis, mostly via the left ovarian (or in males: spermatic) vein. This vein often enlarges 
substantially, becomes painful and meandering and bring renal blood to the left ovary and via its ovarian tube to 
the uterus (in males: to the left testis, where a varicocele develops, and the prostate).    
 
This situation is known as 
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Pelvic congestion syndrome 
 

Frequent symptoms:  
abdominal pain (often left-sided)  
increased menstrual cramps  
pain in the genitals 
pain during bowel movements  
urination and painful urination  
congestion in the genital area (especially in women who had multiple births)  
varicose veins in the groin and on the external genitalia 
 
 
 

 

 
The chronically over-stretched veins meander as so-called varices ("varicose veins" ï varix is of 
Latin origin and means knobby, dilated vein) and cause pain and discomfort emerging in the wall 
of the vein and in the congested organs as well. Many women (and postpubertal girls) complain 
of pain in the left lower abdomen (area of the left ovary) and men complain about discomfort and 

pain in left testicle. 
 

 

 






















