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Introduction 
 
 
No matter if in general practice or in hospital, ultrasound can no longer be done 
without in daily medical life. The list of specialist disciplines that rely on it and trust 
its results is longer than the list of those, who can manage without it. Or the list of 
those, who think – whether rightly or wrongly remains to be seen at this point – 
they can do without by relying solely on computer tomography (CT), for example. 
 
The comparison of illuminating the respective body region (such as the upper 
abdomen) with the help of a two-dimensional searchlight (and its interface 
reflexions) serves as an illustrative picture of sonography (Fig. 0.1). The addition of 
the many two-dimensional images results in a three-dimensional image of the real-
time situation – in the mind of the examiner (and as a video if requested).  
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Fig. 01 Schematic dynamic representation of the scanning process ("cross-section 
pictures") compared to a two-dimensional searchlight (according to Braun) 
 
This simple comparison represents besides real-time conditions, as well and above 
all, the free rotatability and plane selectivity, which the ultrasound possesses as 
additional unique characteristics. 
 
Three-dimensional sonographic images become available in principle with high-end 
devices, and are not often used so far – except in gynaecologic-obstetric routine 
diagnostics. 
Ultrasound is for the user primarily a piece of equipment, to help make rapid 
decisions what is to be done subsequently with the patient, with respect to 
diagnosis and therapy, and as a facilitator for confidence-building measures. An 
additional benefit is the uncomplicated monitoring possibility of clinical findings 
which is possible at any time. 
 
Clinical sonography is particularly profitable because of its ubiquitous availability as 
a one person examination method, and when used together with the knowledge of 
the patient's medical history and basic clinical chemistry data in combination with 
clinical experience and sonographic expertise. 
 
Furthermore, clinical ultrasound is known to be advantageous by its easy use (this is 
valid especially for the increasingly powerful performance of portable devices), and 
the seemingly relative ease of learning how to use it. The safe procedure and the 
closeness to the patient can create a tempting sense of security and trust with the 
patient, even when less experienced in its use. 
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Knowledge on sonographic performance is becoming more and more part of general 
learning. As a proof for this observation is the growing presence of this method in 
comics and general information during everyday life. 
 
To conduct an ultrasound is a clinical art – the more so, if it is to be a good 
ultrasound; and who would even think of it without this sense of entitlement? 
Possibly the beginner, for whom this book was written, containing advice for the 
ultrasound examination of the abdomen and other body regions with numerous 
case studies, black and white or with colour, with or without contrast medium, 
interventional or without needle and drainage, simple or complex (and purposely 
only loosely structured according to organ systems, similar to that which is 
characteristic of the everyday working environment) – and without any claim to 
completeness. 
 
Sonography requires taking a very close look and an adequate degree of creative 
association, as well as fantasy and clinical ability for deduction – not too much, but 
also not too little either. 
 
Accordingly, we hope that this book may have many critical and creative readers 
and users. 
 
Wuppertal and Remscheid, 2016   Lucas Greiner 
        Christian Jakobeit 
        Andreas Erhardt 
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1 Before - Prior to Positioning the Transducer 

1.1 Encounter and Clinical Examination 
 
A decisive phase in clinical sonography is the moment after introduction of the 
examiner, recording of medical history, before setting the transducer into position, 
as well as the mutual getting to know each other of the examined and the examiner. 
 
 

 
Fig. 1.1.01 Clinical Examination 
 
 
Aside from these personal moments, the situation is linked for practical purposes 
with the essential questions regarding the ultrasound as such:  What is the purpose 
of this examination? What can it accomplish and what not, where are its limits? 
 
A short information on the safety of the procedure (for example the unproblematic 
conduct during pregnancy or other) should not be missed, nor the briefly kept 
references to its limits, and particularly to its repeatability at any time. 
 
In any case the following should not be forgone!  That is a quick glance at the 
patient history prior to the actual clinical sonography.  It is good to know the 
essential patient data. Also, it makes sense to look only for organs that are (still) 
there (which is only partly the case for example after cholecystectomy or unilateral 
nephrectomy – a futile search for organs that are no longer present can mean a fair 
amount of sono-frustration.). 
 
In the (mystic!) semi-darkness of the sonography room – which should hardly be 
given up in favour of the so-called daylight sonography –  scars are often only 
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unreliably recognizable, the more so as they become increasingly smaller by our 
surgeon colleagues.  
 
 

 
Fig. 1.1.02 Darkened sonography room 
 
 

  
Fig. 1.1.03 Acute diverticulitis (clinical local pressure pain); LAS transverse  
 
 
These questions, taking only a few seconds, usually provide informative answers and 
are well suited to inspire confidence in the patient. In this situation, the correct 
choice of words (adapted to the patient to be examined) is an essential part of the 
examiner's medical expertise. 
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Also, the thus invested time then becomes worthwhile, if there are such large 
lesions that are only poorly or not at all perceivable, but which are rather palpable. 
The expected examination horizon of the examiner is also substantially broadened 
and influenced by this. 
 
Similar is lastly also valid for pain – in which case the examined erroneously believes 
that the described pain is part of the examination. 
 
In analogy this is also true for the (brief) physical examination. It should never be 
omitted, an as already mentioned, it is not to be underestimated ("sono-
psychology") – as this kind of attention is an expression of professionalism, even in 
the (still legal) borderline contact and touching of the examined. 
 
 

 
Fig. 1.1.04 Physical (digital rectal) examination  
 
 
Lastly impending is (this is not to be underestimated!) an undesired examination 
result; and occasionally, immediately and unexpectedly, the examined turns into a 
patient. 
 
The fact that all body regions in question need to be scanned thoroughly does not 
actually need special mention. Benign focal lesions (FL) that were "newly found" not 
until the second examination, are especially then a problem, if they are then 



10 

described seemingly for the first time in the context of an interim arisen malign 
illness. 
 
Consequently, it is to be paid attention to a good general atmosphere; in particular 
the examiner should do nothing else than intently conduct the ultrasound 
examination. Necessary phone conversations and discussions with others are to be 
reduced to a minimum during the examination. 
 
 

1.2 Device Settings 
 
The screen should be used to the largest extent. Thereby multitudinous information 
should be masked, which is readily but superfluously, part of the manufacturer's 
default setting. Decisive are the real-time images, which stand for themselves. 
Technical details are of little interest and generally of limited information, they 
should only be available to whom they are of actual interest. 
 
Additional information on "button science", as well as for example the choice of 
probe (transducer), or the use of colour-coded duplex sonography (CCDS) or 
contrast medium (CM) sonography, as well as "normal values", or focus area, or 
image artefacts should be explicitly limited to scientific literature. A (subjectively) 
"nice" picture may suffice; nevertheless adequate diligence should be applied to the 
device settings. 
 
 

  
Fig. 1.2.01 a, b Format filling and format wasting use of a screen (b or a) – everything 
is included in a, but in b it can be discerned certainly quicker (e.g. normal cockade of 
the terminal oesophagus); modified LS 
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Once more: The ultrasound examination is only complete as a dynamic-active real-
time examination. 
 
With this, strictly speaking we arrived already at the next chapter:  What is to be 
given special consideration during the ultrasound examination? 
 
 
 

Please note: 
 
- medical history and clinical examination – always! 
- explain purpose and limits of examination 
- mention harmlessness of ultra-sound 
- dedicate yourself to the patient 
 

 

 

2 During the Sonographic Examination 

2.1 Preliminary Remarks 
 
Sonography is not the contemplative viewing of a picture, but a dynamic-active 
examination. It can be conducted at any given time; and it is for example only 
necessary for questions regarding small gallbladder stones that the examined is 
sober – otherwise not. 
 
The examination pathway starts with longitudinal then lateral and subcostal 
diagonal sections. The course of examination continues, after routine positioning 
(this should always be aimed at, as far as it is technically possible), with right-sided 
and left-sided flank sections, to then end at the lower abdominal sections (LAS).  
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 Fig. 2.1.01 Renal truncated sections as well as vertebral bodies, individual 
intervertebral discs, and in sections the myelon; FS right  
 
 
Examiner and examined should always cooperate closely: During the initial and final 
supine position, when inhaling and exhaling, or breath-holding, and for example the 
subsequent subcostal sections (SCS). Cooperation is also important in lateral 
positions, the dosed compression, and – as far as possible – also for the 
establishment of medical findings and their individual interpretation. 
 
 

  
Fig. 2.1.02 a, b Supine position; note terminal oesophagus, LS 
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Fig. 2.1.03 a-c In order to demonstrate the procedure of sonography a saw was used 
(with cut out middle part) to demonstrate sonography procedure; antrum fluid filled 
(a), numerous details also in the somewhat mediocre figure (c) (abdominal wall, 
antrum anterior and posterior wall, pylorus, gas in bulb, pancreas, inferior vena 
cava, and entering left renal vein, which before runs staunched between superior 
mesenteric artery and aorta, traversing through diaphragm aorta, lymph nodes, 
vertebral bodies; UAS transverse 
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Fig. 2.1.04 SCS with hepatic veins and portal branching 
 
 

  
Fig. 2.1.05 a, b SCS with substantial compression and ample contact gel (a), image of 
the liver and hepatic veins, as well as basal lung (often erroneously ascribed as 
“diaphragm”), as well as actual diaphragm (b) 
 
 

  
Fig. 2.1.06 a, b FS right with interjacent right branch of hepatic artery and normal 
sized DHC 
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Fig. 2.1.07 a, b Right position live (a), and sonogram (b) with sections of spleen, FS 
right 
 
 

  
Fig. 2.1.08 Hypertrophied intestinal loops (clinical unspecific self-limiting enteritis); 
LAS transverse 
 
 

  
Fig. 2.1.09 a, b Urinary bladder diverticulum as an incidental finding (b); LAS 
transverse 
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Fig. 2.1.10 a, b Respiratory displacement before (a) and after (b) inspiration 
 
 

  
Fig. 2.1.11 a, b Displacement and optimization of image with  
exhalation (a) and inhalation (b) images; FS right  
 
 

 
Fig. 2.1.12 Left flexure, intestinal gas expansion with  
slight wall-thickening  colitis; FS left 
 
 
Dosed compression serves two purposes: Firstly, disruptive intestinal gas is simply 
displaced, and secondly the distance between transducer and its focus area is 
optimized to the region of interest. 
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Targeted inhalation and exhalation frequently allow better imaging of a previously 
hard to display organ. Particularly the left hepatic lobe likes to lend itself here as a 
"sono-acoustic window". 
 
 

 
Fig. 2.1.13 a, b Left hepatic lobe as sono-acoustic window (deep inspiration and high 
setting tilted caudally); UAS transverse 
 
Excursions, which are possible with respiration, can be considerable and are 
frequently underestimated – after all they make up several centimetres (according 
to body size of the concerned person). 
 
Whereas these respiratory associated movements in the upper abdomen can be 
sometimes rather pronounced, they can be found to a lesser extent, to none at all, 
in the region of middle and lower abdomen. 
 
The image compatible holding of breath – a routine part of our examination 
program – also allows to calmly examine those body regions which were so far 
insufficiently displayed. 
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Fig. 2.1.14 Symptom-free cholecystolithiasis;  
(incidental finding); FS right 
 
 

2.2 Examine Systematically!   
 
The supine position, in which our abdominal status survey starts and ends, is a 
comfortable initial position for the person to be examined. Following the advice of 
Gerhard Rettenmaier, the examination goes along with defined right and left 
positions of the patient (volunteer), which is obligatory to allow repetition, if the 
examined can be burdened with it. 
 
Often this "classical" examination system is deviated from, with different convincing 
arguments. This becomes of no particular interest; if an examination procedure is 
substituted, which in modified sequence records also as thoroughly and 
systematically all abdominal organs and possibly other regions. 
 
Described selective information on pain, which at times has to be asked for in either 
bearing or indolent patients, is to be paid particular attention to, as it can lead to 
guiding evidence. This is also valid for other distinctive features. 
 
A clear distinction should take place between findings, or the description of findings 
on one hand, and individual diagnostic assessments on the other. Findings must 
always be categorized individually adequately! 
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Fig. 2.2.01 a, b Gastric wall varicosis with portal hypertension as unintentional 
finding; UAS transverse (b with CCDS) 
 
 
Often it is the second diagnosis that is determining, e.g. clinical symptom-free 
gallstones as unimportant initial finding, and then a clinical symptom-free renal 
tumour as relevant second finding. In other words: At least during the first 
examination, everything must be looked at! 
 
 

  
Fig. 2.2.02 Varicosis of the gastric wall, no intestinal loops on right;  
LAS longitudinal with CCDS 
 
 
The completeness of the (initial) examination, as well as the willingness of the 
examiner to adequately position the examined are definitely suitable as evaluation 
criteria for the execution quality of the ultrasound.  
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In other words, adherence allows conclusions on the earnestness of the sonographic 
examination – or paraphrased once more, it can determine, if all possibilities of real-
time sonography (including the frequently insufficiently appreciated motion 
phenomena) are sufficiently utilized. 
 
Similar is also valid for visual palpation, the targeted touching and palpating of 
organs when viewing the ultrasound. 
 
 

  
Fig. 2.2.03 Lower pole tumour of left kidney as incidental finding; FS left 
 
 

  
Fig. 2.2.04 a, b Examination of the common iliac vein on right without (a), 
as well as with minor (b) compression (conceivably easy thrombosis exclusion);  
LAS longitudinal 
 
 

2.3 Visual Palpation 
 
Indeed: Ultrasonography specifically allows targeted tangibility of organs and 
investigation with respect to consistency or palpation pain – a top grade unique 
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feature of the ultrasonographic examination, which - as already mentioned - is often 
not applied enough or not at all. 
 
Thus an unrivalled current image of events is created – for example in the abdomen 
– including the knowledgeable assessment of the examiner, if a normal medical 
finding or pathological event is present. Hereby it is easy to assign and localize pain 
according to organ (e.g. in acute cholecystitis), and to directly verify the consistency 
of an organ (e.g. liver). 
 
 

2.4 Contact Gel 
 
During sonography information on the necessary contact gel ("... it can easily be 
washed off") makes sense (Fig. 1.8). We deliberately forgo warming up the gel (using 
a baby bottle warmer or other) (a minor inconvenience is, so to speak, to be 
tolerated by the patient – another "sono-psychological" moment). 
 
The use of contact gel should in fact be done sparingly in order to avoid unnecessary 
smearing; but on the other hand increasing image deterioration in the process of a 
longer examination can be ascribed to the drying contact gel. 
 
The systematic approach, as already mentioned, always makes sense, even if one 
starts the examination with the spleen.  
 
 

2.5 Spontaneous and Targeted Movements 

2.5.1 Preliminary Remarks 
 
One of the unbeatable advantages of real-time sonography is the immediate 
depiction of movements of any kind – no matter if actively intended, triggered by 
visual palpation, or passively imparted, as for example aortic pulsations, and 
naturally the displacements imparted by respiration. 
 
The appropriate documentation is done as an image print-out or video clip, 
incidentally with the dynamics and help of which also a small revolution in the 
didactics of ultrasonography became possible. 
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2.5.2 Passive Associated Movements 

2.5.2.1 Pulsation Associated Movements 

Of the passive pulsations, notably the associated movements from aortic pulsations 
and the respiratory associated displacements are obvious. 
 
All upper abdominal regions are affected without exception by these passive 
associated movements. The observation of elasticity – as subjective as this may 
always remain – and its more objective measurement ("elastography") are by all 
means of value as assessment criteria. The experienced examiner for example can 
deduce from it the presence of chronic-inflammatory or even malign growths. 
 
The integration of sonographic findings and diagnoses is conducted for practical 
purposes in daily (radiologic) discussions, including for example the picture archiving 
and communication system (PACS).  
 
 

 
 Fig. 2.5.02 Strongly suspected malignant pancreas head tumour (TU) without local 
pulsations and biductal stenosis, also truncated section liver, furthermore inferior 
vena cava, hepatic, renal and gastroduodenal arteries, small lymph nodes; UAS 
transverse 
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Fig. 2.5.03 Portal liver lymphadenopathy (measuring crosses), as well as 
displacement of hypertrophied hepatic bile duct pathway (clinical PSC), variant 
ventral hepatic arterial branch (red), partial section of tortuous portal vein (blue); FS 
right, CCDS (clinical typical PSC) 
 
 
This is also valid for the more subtly evaluable, because weaker, associated 
pulsations of the splenic and portal vein. 
 
The diligent observation of this "spontaneous elastography" makes it possible to 
carry out subtle diagnostics, even for individual organs and organ sections. 
 
 

  
Fig. 2.5.04 Thrombosis of the splenic vein, in the dynamic image simply proven by 
the reflexibility of the intravasal thrombus material and its non-compressibility; UAS 
transverse 
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Fig. 2.5.05 a, b Minor amount of ascites (b) – seemingly vanished by too strong 
compression (or overlooked) (a); LS 
 
 
It remains to be seen to which extent additional aspects may result, such as 
possibilities of measurability and objectivity. 
 
Pain and described pressure pain symptoms, as already mentioned before, can be 
exactly documented point by point and assigned clinically by sonography (visual 
palpation). 
 
 

2.5.2.2 Respiration Associated Movements 

A similar concept is valid, to a small extent, for the respiration associated 
movements, which are imparted to the respective environment. They allow also the 
observation of spontaneous elastography. 
 
Pneumothorax is for example characterized by the lack of respiration associated 
movement, particularly if a small pleural effusion can be verified, which can be seen 
much better in the sonogram as by radiology. 
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Fig. 2.5.06 Post-traumatic hydropneumothorax (effusion on right);  
ICS right while sitting 
 

 
  
Fig. 2.5.07 Small pleural effusion right (evaded thorax x-ray);  
high FS right in sitting position 
 
 
To emphasize again: Sonography is a dynamic screening method – a continuation of 
the clinical examination with a modern examination device, the sonograph. 
 
The sonographic screening is to include the history-based clinical examination in 
every case. That the latter may have a larger part in the overall diagnoses, is a 
known fact. 
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Its subjectivity is hereby not disturbing – as this involves here another term for the 
very essential expression for experience. 
 
 

2.5.3  Active Associated Movements 

2.5.3.1 Respiration 

Voluntary inhalation and exhalation go along with movements, which are – as 
mentioned before – frequently underestimated in its dimensions.  
 
Accordingly, voluntary respiration – particularly holding one's breath – can be a 
good way of improving the image. This is particularly valid for the pancreas, liver, 
and gallbladder, as well as the lymph nodes of the (upper) abdomen. Furthermore, 
this can take place in addition to the involuntary respiration associated movements. 
Also this – admittedly somewhat more elaborate examination possibility – is not put 
to use often enough. The quality of an examination depends essentially also on 
these respiration manoeuvres. 
 
An impaired diaphragm flexibility (e.g. in phrenic paresis) can become evident by the 
unusually elevated and respiration immovable organs of the right or left upper 
abdomen. 
 

2.5.3.2 Positioning 

As already mentioned, the comfortable initial position is the supine position, in 
which the examination starts with longitudinal and transverse sections. 
 
The examination is accompanied – and this repetition may be excused – by the 
routine positioning of the patient, with FS right and left – and are namely obligatory. 
Possibly this positioning is carried out in combination with respiration, and if 
needed, with breath-holding manoeuvres. 
 
The examination ends with the lower abdominal sections (LAS) – they are conducted 
again in the supine position and serve the thorough inspection of the little pelvis. 
 
Hereby, circumscribed selective pain information, as already mentioned, is to be 
given particular attention during all examination steps; especially in somewhat 
indolent and bearing patients – frequently diagnostically relevant circumstantial 
evidence is found by this (see "visual palpation"). 
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The advantages of a systematic procedure are obvious:  By the ubiquitous 
gravitation the densely packed organs of the upper abdomen are straightened out 
and depicted in a better way. In addition to this, more degrees of movement 
freedom are gained for the guiding of the transducer, and also complete 
"illumination" of the given individual status is achieved, in order to generate a real-
time three-dimensional current image from the many two-dimensional individual 
pictures – a procedure, which is today still managed to a large extent by the 
cerebrum. It is more and more superseded by the electronic possibilities of three or 
four dimensional sonography. Time is considered here the fourth dimension. 
 
 

Please note: 
 

- dynamic and active examination 
- the patient must cooperate 
- pay attention to visual palpation 

(=sonographically guided palpation) 
- positioning 
- use real-time character 
- “nice” device settings 
 

 
 
 

THE OF CLINICAL ULTRASOUND 
 
One must: 
1. esteem clinical ultrasound examinations, and only if necessary use other 

diagnostic methods alongside 
2. have a clear indication for the clinical ultrasound examination (and phrase it 

clearly in both the medical report, as well as in front of the examined person) 
3. speak with the examined person (also to know medical history and symptoms) 
4. always examine systematically and make a poker face when doing so 
5. always examine thoroughly and observe exactly the moving image 
6. position the examined person (such as from supine position to the side) 
7. let the examined person inhale and exhale 
8. label the documentation 
9. select the most suitable image sections, and moreover select the device settings 

meticulously 
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10.  clearly separate medical findings, (judgmental) diagnosis, and individual 
recommendations from each other 

3 Dimensions and Numbers 
 
In our western way of thinking we like to recognize only measurable and countable 
"facts" – a typical western singularity, which has without doubt advanced our 
cultural understanding enormously – and at the same time is a behavioural pattern, 
which of course also has its natural limits. When contemplating the limits of "exact" 
measurements, it comes to mind that they are strictly speaking only approximations 
(as it were approximations of the first degree) that are possible. 
 
 

  
Fig. 3.01 Problems with measuring the duct diameter for significant dilatations, from 
left to right: about 6.5 (additionally measurement mistakes by wrong setting of 
measurement points), 2 and 3 mm diameter – what is the "truth"?  Normal splenic 
vein; UAS transverse 
 
 
With respect to real circumstances, for example in a polymorph organ such as the 
liver or gallbladder, such measurements frequently fail. The more so, as we refer to 
the length or width of an organ and actually mean the volume. It has to be 
conceded, that not all circumstances are measurable – the more  practical 
experience with the ultrasound, the more frequently it can be done without the 
seemingly so tempting exactness of counting and measuring: for the benefit of a 
faster visual assessment. If there is a normal finding or not, as a rule this visual 
assessment is sufficient. 
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Fig. 3.02 Approximate measurement of a pleural effusion volume (actually the visual 
assessment of a few or moderate to very many millilitres is sufficient); high FS right 
 
 
Please note: 
 

- do not overvalue, but also not undervalue numbers and dimensions 
- they always should be understood as a first approximation 
- always correlate with clinical picture 
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4 Individual Organs and Techniques 
 

4.1 Preliminary Remarks 
 
The imaging of individual organs may be difficult – this problem is to be elucidated 
in the following. In general it is valid, that everything in the abdomen can be 
observed satisfactorily, there are only rare exceptions (e.g. ovaries) which contradict 
this rule. 
 
In any case, findings that are always preceded with a note regarding supposedly 
poor imaging ("soundability") are to be taken with a certain amount of scepticism. 
 
Abundant accumulations of gas can be easily moved aside or compressed, whereby 
the organs and regions of interests appear even better in the focus area of the 
transducer, or are to be circumvented by changing position. Pathological conditions, 
such as e.g. an obstruction can improve imaging markedly. 
 
Generally, if possible, it is to be switched to high-resolution (high-frequency) 
transducers, in order to allow optimal use of all position and compression 
possibilities. 
 
Also unusual regions, e.g. adrenal glands or testicles, are to be equally included in 
the examination as the very efficient section patterns perineal, at the extremities, or 
thoracal.  Even cervical soft tissue is, with appropriate indication, well accessible by 
ultrasound.  
 

 
Fig. 4.1.01 a, b Epididymitis right (arrows), inflammatory fluid accumulation, 
inconspicuous testicles; high-frequency transducer 
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Fig. 4.1.02 Foetus, LAS longitudinal 
 
 
General obstacles are the sometimes only hardly recognizable, inverted positions 
(situs inversus) and an otherwise unusual anatomy. 
 
 

 
Fig. 4.1.03 Genuine inverted position; UAS transverse 
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Fig. 4.1.04 Normal LS with terminal oesophagus, left gastric artery, diaphragm, as 
also superior mesenteric vein and artery in front of the aorta; LS 
 
 

  
Fig. 4.1.05 a, b Subcaval variceal convolute with portal hypertension; FS right,  
with CCDS (b)  
 
 

   
Fig. 4.1.06 a, b Difficult choledocholithiasis with congested hepatic bile duct and 
with unusual shift to the left (upper image half) of the upper abdominal site as a 
result of a previously conducted phrenic nerve exheresis decades ago; normal spinal 
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cord (b);  recovery by EPT; longitudinal and transverse sections. The image quality in 
b and c corresponds to the possibilities of the date taken (late 1970ies). 
 
 
Here, sometimes imaginative and unusual deductions are necessary. 
 
Everything representable should always be searched using the adequate transducer, 
and if necessary reference should be made to the examination obstacles in the 
medical report. 
 
 

  
Fig. 4.1.07 a, b High-resolution (5 MHz) transducer, normal small intestinal 
perfusion; LAS transverse (b with CCDS) 
 
 

  
Fig. 4.1.08 Large upper abdominal tumour (sarcoma?); SCS left 
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Please note: 
 

- use variation possibilities of section patterns 
- use also unusual sections 
- let patient breathe 
- pay attention to unusual anatomies 
- use associative phantasy – not too much, but also not too little 

 

 
 
 

4.2 Blood Vessels 
 
The knowledge of their pathways is attributed justifiably crucial importance. It is 
particularly valid for the macroscopic perception of still accessible vessel 
ramifications of the celiac artery, and for numerous vessel segments of the arterial, 
venous, and also portal venous segment including its diverse variations of the norm, 
and the clearly pathological, which are named here only exemplarily.  
 
 

 
Fig. 4.2.01 Slightly congested pancreatic duct (which can also be taken as a vessel), 
age-related atelectasis of the hepatic artery; pancreas head and splenic vein 
including confluence normal with age-related typically increased reflexibility ("age 
adiposity"); in deep inspiration high setting in UAS transverse 
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Fig. 4.2.02 Superior mesenteric artery and aorta, narrow normal finding; UAS 
longitudinal 
 
 

  
Fig. 4.2.03 a, b Acute thrombotic occlusion of aorta (supra-renal) with compression 
of inferior vena cava (b); UAS transverse, CCDS (b) 
 
 

   
Fig. 4.2.04 a, b Ormond's disease with "perimeter wall" of aorta; UAS transverse (a 
with CCDS) 
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Fig. 4.2.05 Sclerotic abdominal aorta; LS 
 
 

    
Fig. 4.2.06 a, b Classic median longitudinal sections with the usual numerous normal 
details (a  aorta with hepatic (ventral), gastric and superior mesenteric arteries 
(close together), diaphragm and terminal oesophagus (before its diaphragm 
passage) in truncated sections, liver, pancreas and splenic vein also truncated; b 
pathological calcification of the trunk as well as perivascular lymph nodes (arrow in 
b; two different patients); LS 
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Fig. 4.2.07 Vena cava invasion (tumour thrombosis) by a malignant tumour; LS 
 
 

  
Fig. 4.2.08 a, b Accentuated artery branches, no cholestasis (clinical malformations 
typical for hereditary haemorrhagic telangiectasia, also known as Osler-Weber-
Rendu disease); SCS right 
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Fig. 4.2.09 Ruptured aortic aneurysm (leakage left in patient), unspecific lymph 
nodes; UAS transverse 
 
 

  
Fig. 4.2.10 Cavernous portal vein transformation; FS right 
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Fig. 4.2.11 a, b Portal vein tumour thrombosis, interjacent crossing of right hepatic 
artery branch, common bile duct only in its pre-papillary pathway of normal size (a) 
or parietal (b) with residual flow truncated (two different cases); FS right, CCDS (b) 
 
 

 
Fig. 4.2.12 Tumour thrombus invasion of an HCC with early CEUS technology;  
FS right 
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Fig. 4.2.13 Aneurysm sack remaining around prosthesis; UAS longitudinal 
 
 

  
Fig. 4.2.14 Membranous dissection of aortic intima (clinical conservative 
observation); UAS longitudinal 
  
 

 
Fig. 4.2.15 "Nutcracker" syndrome with congestion of left renal vein; normal 
superior mesenteric, hepatic, renal arteries, aorta, as well as inferior vena cava; UAS 
transverse 
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Fig. 4.2.16 a, b Atypical pathway of left renal vein dorsal of aorta; UAS transverse 
(right magnified with CCDS, two different patients) 
 
 

  
Fig. 4.2.17 Thoracal aortic prosthesis; UAS longitudinal 
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Fig. 4.2.18 a, b Occlusion of superior mesenteric vein; LS with CCDS  
and compression (b) 
 
 

   
Fig. 4.2.19 a, b Rare case of trans-cutaneously verifiable oesophagus  
variceal convolute; epigastric cross-sections (b with CCDS) 
 
 

 
Fig. 4.2.20 Segment III (clinical PSC), ramification with biliary sludge; UAS transverse 
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Fig. 4.2.21 a, b Normal TIPS function; FS right (b with CCDS) 
 
 

  
Fig. 4.2.22 Congested and minimally pulsating inferior vena cava and hepatic veins 
of a diffusely proliferated reflexive liver ("fatty liver"); SCS right 
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Fig. 4.2.23 a, b Breast cancer metastases indenting and infiltrating portal vein; FS 
right (b with CCDS) 
 
 

  
Fig. 4.2.24 a, b  Portal hypertension with liver cirrhosis (so-called Cruveilhier-von-
Baumgarten syndrome); UAS longitudinal (b CCDS) 
 
 

  
Fig. 4.2.25 Sludge in peripheral gallway ramifications; SCS right 
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Fig. 4.2.26 Thrombosis in inferior vena cava; UAS longitudinal 
 
 

Please note: 
 

- look closely and sufficiently long 
- observe the same region from several section planes 
- let the patient breathe 
- positioning 
- compression 
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