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Abstract
Six cases with different ‘pathologies’ are described. The CT images illustrate gastric varices, pericardial effusion, 
enlarged breasts, an object in the heart, an adrenal mass, and collapsed colon segments. An overview of each of 
the findings is provided.
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SIX CASES

Case 1

An enhanced CT study showing gastric varices in Figure 1a 
to d. Gastric varices may be described as dilated submu-
cosal collateral veins.[1] They may be divided into those that 
occur in the cardiac region and those that occur in the fun-
dal region.[2] In some cases they may be both cardiac and 
fundal in origin. The blood supply of cardiac varices is the 
left gastric vein of the cardiac branch; fundal varices are 
supplied by the short gastric vein (69%), left gastric vein 
(57%), and the posterior gastric vein (30%).[2] Bleeding from 

gastric varices occurs less frequently compared to bleeding 
from oesophageal varices. Gastric varices bleeding is how-
ever more severe because of their large size and the rap-
id blood flow of the varices. The incidence is about 16% in 
year one and rises to 44% by year five; mortality rate may 
reach up to 45%. The incidence of bleeding from oesopha-
geal varices ranges from 16-75%. Oesophageal varices may 
develop in up to 70% of cases with cirrhosis and portal hy-
pertension, whereas the incidence is lower for those with 
gastric varices. It is important to know the vascular anatomy 
to minimise complications during endoscopic ultrasound[3] 
and interventional radiology,[2,3] for example. 

Fig 1a. Axial CT image showing liver, stomach, spleen and aorta (A). Fig 1b. Axial scan at a different level showing gastric varices (red 
rectangle).
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Fig 1c. This axial view shows the portal vein (green arrow). Red 
circle = IVC. Gallstones (yellow arrow). Spleen (S). Aorta (A). Crus of 
diaphragm (red lines). Cyst in left kidney (pink arrow).

Fig 1d. The splenic artery (blue arrow) is visualised on this axial view 
as are the IVC (red circle), aorta with mild calcification (A), gallstones 
(yellow arrow), and crus of diaphragm (red lines).

Case 2

Figure 2a to d shows a pericardial effusion in four patients. 
The pericardium is a membrane that surrounds the heart. 
A pericardial effusion indicates the presence of excess fluid 
in the pericardial cavity.[4] When detected it is important to 
evaluate the size of effusion and check for a possible asso-
ciation with concomitant diseases.[5] The normal amount of 
fluid is usually <50mls. Excess of this amount indicates an 
effusion which may be small to large. If the latter this may 
cause cardiac tamponade (compression) of the heart.[4] The 
diagnosis may occasionally be made on plain-film X-ray or 
an electrocardiogram. Echo ultrasound, computed tomog-
raphy and magnetic resonance imaging are the main diag-
nostic studies. 

Any injury or inflammation to the pericardium may lead 
to an accumulation of fluid in the pericardial cavity. There 
are many known causes, but occasionally no cause may be 
found.[4-6] This is termed idiopathic pericardial effusion. The 
main causes as discussed in the literature[4-8] are presented 
below.

•	 Infection may be of bacterial origin (e.g., tuberculosis) or 
viral. In South Africa tuberculosis (TB) remains the most 
important cause; especially in patients who also suffer 
from HIV.[7,8] In the western world viral pericarditis from 
the coxsackievirus or cytomegalovirus is more common.

•	 Trauma, for example, an injury to the pericardium fol-
lowing a medical procedure or from a stab wound, may 
cause an effusion from blood leakage. If the latter is 

Fig 2a. Axial CT scan showing a small pericardial effusion (red 
arrows).

Fig 2b. Axial CT scan showing a large pericardial effusion (red 
arrows).
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Fig 2c. Axial CT scan showing a small posterior pericardial effusion. Fig 2d. Axial CT scan showing a pericardial effusion (red arrow).

Fig 3. Axial CT scan showing enlarged breasts (red rectangles).

large enough it may ultimately lead to cardiac tampon-
ade and sudden death.

•	 Aortic dissection
•	 Myocardial infection

	» Following a heart attack as there may be necrosis of 
heart muscle leading to a massive leak from the dam-
aged muscle. This may lead to early tamponade and 
death.[5] 

	» Post-cardiac surgery, especially to the coronary ar-
tery. 

	» Post myocardial infarction a collection of pericardi-
al fluid may accumulate; this causes Dressler’s syn-
drome.

•	 Cardiac inflammation leads to idiopathic pericarditis; 
the most common cause of pericardial effusion in the 
United States of America.

•	 Auto-immune disease (e.g., rheumatoid arthritis, lupus, 
Sjögren’s syndrome, scleroderma).[5] 

•	 Drug hypersensitivity (e.g. chemotherapy drugs such as 
doxorubicin and cyclophosphamide).

•	 Severe kidney failure
•	 Neoplastic causes: mainly from secondary cancers (e.g., 

breast and lung cancers) that have spread to the peri-
cardium.

•	 Metabolic: hyperthyroidism 
•	 Congestive heart failure (CCF)
•	 Nephrotic syndrome

Case 3

Figure 3 is of a male patient. As shown in Figure 3 there is 
bilateral enlarged breast tissue (gynaecomastia) in a male 
patient. It is a common benign disorder in males; it affects 
between 50 to 65% of boys and men worldwide.[9] During 
puberty there may be a drop in testosterone and a surge 
in oestrogen which cause the breasts to grow; in 90% of 
cases this resolves within 24 months.[10] Due to the produc-
tion of less testosterone enlarged breasts are common in 
men over 50 years.[9] Renal disease, hyperthyroidism, and 
anabolic androgenic steroids, for example, may cause gy-
naecomastia.[10] It also occurs in males who have hormo-
nal therapies for prostate cancer.[10-13] The patient in this 
case had been treated for prostate cancer. Patients with 
metastatic prostate cancer may be treated using androgen 
deprivation therapy or combined with radiation therapy for 
those with localised prostate cancer.[14] Literature reports 
that prophylactic radiation therapy plus daily tamoxfin 
can reduce the incidence of gynaecomastia and /or pain in 
prostate cancer patients.[14]
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Case 4

An object in the heart of a patient is shown in Figure 4a to 
c. What is this object and why was it inserted into the heart? 
The patient had a WATCHMAN procedure. The WATCH-
MANTM is a small parachute-shaped device. Its function is to 
prevent blood clots from forming in the left atrial append-
age.[15] It is only used in patients who suffer from atrial fibril-
lation (AF). A WATCHMAN device is inserted into the left atri-
al appendage.[16] This acts as an appendage closure device 
thereby preventing the development of blood clots, which 
may cause a stroke. The risk of stroke in patients with AF is 
five times higher than those who do not have AF. Patients 
that have this device no longer have to take anti-coagulation 
drugs[17] like Eliquis three months following the insertion of 
closure device.

The procedure is performed using fluoroscopy. Patients 
require general anaesthesia. A special catheter is inserted 
into the right femoral vein and then into the right atrium. 
The atrial septum between the right and left atria is then 
punctured and the left atrium is entered. The draining pul-
monary veins into the left atrium are then ablated; the ap-
pendage closure device is then inserted into the left atrial 
appendage.[15] Complication risk is very small; usually about 
1% mainly experience bleeding. Success rate of the proce-
dure is approximately 95%.

Fig 4a. Sagittal view showing an object in the heart.

Fig 4b. Axial view showing an object in the heart. Fig 4c. Coronal view showing an object in the heart.

Case 5

Figure 5a to c is of an asymptomatic patient who presented 
for a screening CT colonography (CTC) study. The common-
est adrenal pathology noted in clinical practice is a benign 
adrenal adenoma. It is usually visualised on an abdominal 
CT scan for an unrelated clinical reason.[18] It is also detected 
on abdominal MRI scans.[19] Positron emission tomography 
CT is highly sensitive and specific in terms of differentiat-
ing malignant versus benign adrenal disease.[20] An adrenal 
adenoma is usually a non-functioning lesion (non-hormone 
producing) and its unsuspected frequency is 0.14% for per-

sons below the age of 29 years and 7% for those over 70 
years.[21] Adrenal adenomas have a low density hence their 
HU value is usually <10. In this case the HU was 7. At this 
level the sensitivity is approximately 71% and it specificity 
range is 98%. Because of this iodine contrast injection is 
not necessary when the HU is 10 or less. If the HU is >10 
then a washout CT procedure should be performed.[21] This 
procedure’s protocol is a non-contrast study followed by a 
contrast enhanced scan, with a delay of 60 to 90 seconds, 
and then a 15 minute delayed scan. Non-hormone produc-
ing adenoma that are small in size do not require additional 
treatment; hormonal producing adenomas require manag-
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Fig 5a. Non-enhanced abdominal axial scan shows the right kidney 
and an absent left kidney. A small well defined nodule is seen on the 
left (red circle) with a HU of 7 indicating a benign adrenal adenoma. 
Aorta (A).

Fig 5c. Left sagittal view shows the pelvic kidney (red arrow), adrenal 
adenoma (yellow arrow), and spleen (green arrow).

Fig 5b. Axial scan of the pelvic region shows a normal size left 
pelvic kidney (red arrow). The kidney failed to ascend to its normal 
position.

Fig 6a. Supine colon-map showing rectum (R), segment of sigmoid 
colon (SC), descending colon (DC), transverse colon (TC), ascending 
colon (AC), caecum (C) and incomplete filling of part of the sigmoid 
colon (red rectangle).

ing the hormonal imbalance or surgery.[22] Other causes of 
an adrenal mass may be a malignancy or metastasis. Typ-
ically adrenal adenomas are round and small with a low 
density and smooth border; atypically haemorrhage, calci-
fication, necrosis, reduced fat and a large size may occur.[19] 

Case 6

The images of a screening CTC patient are presented in 
Figure 6a to g to highlight the importance of supine and 
prone projections to visualise distended colon segments. A 
completed CTC study consists of views of the colon in su-
pine and prone positions. A right lateral decubitus is also 
required if the bowel is not adequately distended or there 
are collapsed colon segments.[23] It is important to empha-
sise that should there be a collapsed segment on the supine 
projection then one must ensure that the segment if com-
pletely visualised on the prone view.

As shown in Figure 6a the supine colon-map shows a col-
lapsed segment of the sigmoid colon. On the fly-through, 
as evident in Figure 6b, multiple diverticula are visualised. 
However, the prone view shows three polypoid lesions in 
Figure 6d that are in the exact segment that was not dis-
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tended in Figure 6a. This occurs often in patients suffering 
from diverticular disease;[24] segments of the colon with 
multiple diverticula frequently re-act with irritability. Colon 
segments may collapse when carbon dioxide is introduced 
to distend the colon. 

Fig 6b. 3D view showing multiple diverticula (black arrows).

Fig 6d. Prone colon-map shows filling of the sigmoid colon (SC) 
that was not visualised in Fig 6a. The three dots indicate position of 
polypoidal lesions. Rectum (R).

Fig 6f. 3D of the second polypoidal lesion (black arrow).

Fig 6c. 2D view shows outpouching of diverticula (red circles) and an 
impacted diverticulum (green rectangle).

Fig 6e. 3D view shows a pedunculated polyp in the sigmoid colon in 
close proximity to diverticula (black circles). A pedunculated polyp 
has a head (black arrows) and a stalk (yellow arrows).

Fig 6g. 3D view of a pedunculated polyp: black arrows = head; 
yellow arrows = stalk.
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CONCLUSION

CT images of gastric varices, pericardial effusion, enlarged 
breasts in a male, WATCHMAN device, an adrenal adenoma, 
and polypoidal masses visualised on a prone CT colonogra-
phy view presented. A discussion of the findings contributes 
to lifelong learning.
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