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On the Gastric Varices
Its Roentgenographic Features and Diagnostic Method
By
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Department of Radiology, Gifu University School of Medicine
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Aquired or congenital varices of the digestive tract are formed without the portal hypertension, but

these events are originated mainly in the portal hypertension,

It has been reported that these varices tend to develop chiefly in the esophagus and few in the stomach.

Moreover, in the literature, only a case report of varices in the duodenum and large intestine is respecti-

vely found.

According to the advanced technique of the barium examination in the cardiac regions, recently the

gastric varices have been observed more frequently than those of the esophagus. For instance, in a pa-

tient complaining of hemoptysis and hematoemesis, the esophageal varices occasionally have not been

observed in spite of having the gastric varices.

In 1948, Samuel had studied roentgenographically the four cases and reported precisely these X-ray

findings of the gastric varices by the double contrast method combined with the Schatzki’s method, it

was still more important that he has concluded saying that the gastric varices had occured antecedent to

those of the esophagus.

Thereafter several reports similar to these have been occasionally recongnized but it left something

to desired. These facts have been based upon the ability of low-grade of X-ray analysis and the roent-

genographical techniques in the cardiac regions.
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The purpose of this report is to describe the general, detailed radiological findings and the develop-

mental site of the gastric varices in the 39 available cases observed during the late five years.

Branches of collateral blood vessels in the portal hypertension

Increasing the pressure in the portal vein, regurgitation of the blood flow occurs. That is its bypass
as follows 1) from v. cor. gast. v. gast. brev. and v. gastroepipl. to the esophageal vein, 2) through v. mesent.
inf. to the rectal vein, 3) via paraumbilical vein, to the abdominal parietal vein.

In addition, there are so complicated branches as 1) plexus of sappey’s vein and venous plexus around
the liver, 2) Rezius’ venous plexus (connecting to the inferior caval vein in the mesenterial radix) and 3)
venous plexus in the spleno-renal connection.

These may be summarized as follows. (Fig. 1)

In this way, varices may develop everywhere those collaterl branches of the veins are formed, that
is, not only in the digestive tract but also in mesenterium, retoroperitoneum (membrane) and abdominal

wall.

Veins concerning with formation of the gastric varices.

Especially the coronary gastric vein plays an important part. The gastroepiploic vein has a com-
plicated connection with the short gastric vein. On the other hand, the coronary gastric vein and the short
gastric vein are connected, and numerous complicated venous plexus occur in the subserosal and sub-
mucosal site of the cardiac area. These branches may anastomose with those in the esophagus and venous
plexus around the esophagus.

Fig. 1. Showing the collateral branches of blood Fig. 2. Venous system concerning with formation
vessels in the portal hypertension. of the gastric and esophageal varices.

- V.pulmonalis
V.oesophagea

V.paraumbilicales---

V.mesenterica sup. ~ 5
sup . -—\.qastricae breves
-V.renalis N
S48 -V.mesenterica inf. e rric
V.epigastrica-------\ V.cava inf. AN N gastroepiploica

The lower esophagus vein originating from the coronary vein branches in the subserosal site of the
esophagus and these branches connect with the upper esophageal veins, supplying fine branches in the sub-
mucosal area of the esophagus.

The direction of the blood flows in the portal vein shows a reversed way contrast to the general.

Thus the portal blood flows into the above mentioned veins, or venous plexus, and these veins dilate

in the cardiac area including the abdominal esophagus (in abdominal esophagus too difficult to develop
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varices because of its tightness of the submucosal connective tissues) and moreover in the region of the

thoracic esophagus (Fig. 2).

Age, Sex, and Fundamental diseases of gastric varices in the thirty-nine cases.

The distribution of age in thirty-nine cases of the gastric varices is varied from 12 years to 61 years.
They were frequently observed in the thirty (8), forty (14) and fifty decades (9) (consisting of 809, of all
cases).

The male may be affected twice as frequent as the female. The fundamental diseases consist of liver
cirrhosis (19), Banti’s syndrome (14), thrombosis of the portal vein (2), liver tumor (2), splenomegaly
(etiology unknown) (2).

These conditions may fall in the category of the portal hypertension.

Roentgenographical techniques to demonstrate the esophago-gastric varices.

Esophagus:

Viscosity of the barium meal: It may be profitable for the relatively concentrated meal to reveal
the raucosal pattern and for the thin meal to demonstrate the filling picture.

In the X-ray examination, together with the supine position and the head down position, the erect
position is employed.

X-ray spot films should be taken in the filling phase and emptying phase, and it is better to take in
an atonic phase of the esophagus.

Valsalva’s technique is better to reveal the esophageal varices, but at times, as arresting the venous
return from the abdominal vessels by the pinch-cock effect of the diaphragmatic membrane, it may be
hindered rather than helped to reveal the esophageal varices.

In general, over six sheet of films should be taken carefully under every position.

Stomach:

The varices may develop commonly from the fornix and around the cardiac area. Therefore it is
necessary for making a correct diagnosis to show the en-face images in the cardiac area by the double con-
trast method.

The existence of the gastric varices may be easily speculated if both the general findings of the gastric
varices and signs of the portal hypertension (splenomegaly, esophageal varices ete.) existed.

The cardiac area is ballooned generally by the air of 200-—350 ml injected through the nelaton’s

catheter.

General findings of gastric varices

We have collected thirty-nine cases of the gastric varices, but general findings have been dicussed the
evidences of only twenty cases which had been correctly controlled by the barium studies (Fig. 3).

Phrenic ampulla: This finding is seen in 10 (50%) of 20 cases. The evidence may be frequently oh-
served in the various condition.

Increase of the phrenico-cardiac distance: In the abdominal esophagus it may be severe to make varices,
according to the stiffness of its submucosal layers. But it is seen increased phrenico-cardiac distance caused
by the cardiac varices. This is found in 7 (359%,) of 20 cases (Fig. 4).

Increase of the phrenico-fornix distance: Varices at the fornix cause the thickening of its wall, so that the
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Fig. 3. General findings of the gastric varices

phrenic ampulla 50%,
increased phrenico-cardiac distance 359%
increased phrenico-fornix distance 40%
uneveness in the left central diaphragmatic

region 209, .
irregularity in the inner surface of the fornix 659
deviation of the stomach to the right 859,
deformity of the stomach 75%,
splenomegaly 100%,
Fig. 5. (30 years old, male) An arrow shows

the defect of the shadow just like an umbrella,
The increased phrenico-fornix distance, the ir-
the fornix

regularity of the inner surface in

and the deformity of the stomach are formed.

— 89 —

1183

Fig. 4. (32 years old, male) shows the ph-
renic ampulla, the increased phrenico-car-

the tumorous shadows

diac distance with
in the fornix.

Fig. 6. (23 years old, male) showing the tum-
orous shadows in the left central diaphrag-
matic region, demonstraing the varicosity by
the splenoportography in the same area.
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phrenico-fornix distance is increased. By the way the dilatation of the phrenic vein may be observed
roentgenographically. The distance averages 3—5 mm in the erect position. Its maximum is normally
at 15 mm. This finding is in 8 (40%) of 20 cases (Fig. 3).

Changes in the left central diaphragmatic regions: The tumor simulating shadows are frequently observed
at the left side of the phrenico-esophageal hiatus, but if the lesion is slight, the thoracal surface of the dia-
phragma is unevenly demonstrated. This is in 7 (209%,) of 39 cases (Fig. 6).

Irregularity of the inner surface of the fornix: This surface is in general mildly uneven, but moreoverin
this condition markedly, double contours are formed at the fornix and its lumen is narrowed. This is in
17 (859%,) of 20 cases.

Deformity of the stomach: This deformity extends from the cardiac area to the fornix, the greater cur-
vature, partially the lesser curvature and the ducdenal bulb. The deformity of the large curvature and
the fornix is introduced by splenic enlargement rather than the gastric varices. This is found in 15 (789;)
of 20 cases.

Splenic enlargement: Being found in the 38 cases of the 39 cases. It shows the 13 cases of high-grade
and the 25 cases of middle-grade and the remainder also may be over the normal limit.

The rigidity of the gastric wall and the abscence of peristaltic waves: In general, this findings may be found

slightly or not be recognized at all.

The detailed findings of the gastric varices.
This findings are mainly discussed on the en-face images (Tabl. 1).
The shape of the gastric varices: They were found as the elevation of the gastric folds, which were ex-

pressed just-like oval, semi-round, spindle or cord shaped, tumorous, giant rugae and polypoid appearances.

Table 1. Detailed findings of the gastric varices. (twenty cases)

shape semi-round tumorous (3 cases)
or oval polypoid (7 cases)
form spindle-like riant rugae (10 cases)
grade of the elevation in general, the elevation of the folds not so marked, and
of the gastric folds being within 1 cm.
margin and contours smooth but not sharpely demarcated
sizs or extent not easily determined but involved within the extent of
several centimeters.
developing features multiple, conglomerated
alternations of shapes induced by the posture, (or physical condition), respiratory
phase, amounts of the barium meal and air.
double contours at The contours just like the distorted cords mav be formed at
the lesser curvature the greater and the lesser curvature.

It is characteristic to modify their shapes in postures and respiratory phases. In general, the features
of polypoid or tumorous types appear in center of the involved area, and in peripheral region giant rugae
is formed frequently.

The tumorous type in the 3 cases of the 20 cases, in the 17 cases the polypoid type, in the 10 cases the
giant rugae appeared. (Fig. 7, 8, 9).

Grade of protrusion: This is influenced by the insufflation of the stomach, and therefore the amounts
of the air should be carefully controlled. Only the three cases (tumorous type) show the protrusion of

highgrade. The protrusion of the folds is commonly within 1 cm.

g0
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Fig. 7. (37 years old, male, tomorous type) Tu- Fig. 8. (43 years old, male, polypoid type)
morous appearance in the cardiac area and shows the polypoid elevation of low-grade
features as the giant rugae are found in the extensively in the cardiac area.

fornix and the greater curvature.

e

Fig. 10. (28 vears old, male) shows the tumor-
ous appearance in the cardiac area. Notice its
margin and contour. Arrows show the wvarico-
sity demonstrated by the splenoportography.

" 1III_l

3 ---t

Fig. 9. (38 years old, giant rugae type) shows
the feature as the giant rugae in and around
the cardiac area.
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Margin and conlour: The margin of every gsstric varices may be smooth in the polypoid or tumorous
types, but by no means sharpely demarcated. The protrusion of the gastric folds becomes gradually low
at the margin and forming a dell between the other adjoining varicosity. The features of the contour
are not sharpely demarcated (Fig. 10).

Size (extent) : Tt dose not seem adequate to prescribe the size of every gastric varices because of its
rapidlly alternating features. These lesions extend commonly to a wide area. Therefore such detailed
findings in the early gastric cancer may be unnecessary for the diagnosis of gastric varices.

Developemental conditions: 'We have not yet found the single tumorous feature in the gastric varices.
It is characteristic to take the multiple and conglomerated features in relatively extensive area.

Alternation of the shapes: The features, site and grade of the elevation may be controlled by the posture,
the respiratory phase and the amounts of the insufflated air. This is the most pathognomonic in the

mentionend findings. (Fig. 11).

Fig. 11. (32 years old, male) tumorous varicosity.

a: Its size and the grade of the elevation may be controlled by the posture, respiratory phase,
and the amounts of the air.

b: Notice the alternated shapes of the varicosity and the marked double coatcurs at the both
curvatures.

Double contours in the lesser curvature: In the giant rugae, double contours as the distorted cords does
not extend as far as the lesser curvature. The most striking findings are manifested in 2 of 20 cases. This

is ‘based partially upon the dilatation of the gastric coronary vein and the subserosal varicosity.

The developing site of the gastric varices
The tabl. 2 shows the results of the 20 cases investigated carefully. The most of all gastric varices were
found exclusively in the cardiac area. Also the study of the cardiac varices should be said definitely as

the examination of the cardiac area. In propotion to the increased involvement in the cardiac area, the

— 92 —



434119250 1187

Table 2. developing site of the gastric varices (20 cases)

in and around the cardia 20
fornix 14
greater curvature 9
lesser curvature 10
deformity of the duodenal bulb 6 cases

varices seem to appear frequently in the another area as well (14 cases in the fornix, 9 cases in the greater
curvature, 10 cases in the lesser curvature). These findings also may be found in the anterior or posterior

wall.

Differential diagnosis

Each of the general findings, detailed findings and the developing site alone may not be pathognomonic
but may be more and more characteristic pattern of this condition by the summarization of these three
findings.

If they were not observed in another part except the cardiac area, it has been said to be difficult to
differentiate between the cardiac cancer and the varices in the cardiac area. But this may be chiefly
based upon the ability how to demonstrate the detailed findings roentgenographically.

On the analysis of the detailed findings, it should be taken account of the mildly prominence of the
folds and the alternations of its images.

Being demonstrated the en-face images sufficently, it may be possible to diagnose definitly the gastric
varices if ever the esophageal varices, the splenic enlargement and the signs of the portal hypertension

do not exist.

Relationship between the esophageal varices and the gastric varices
As the reports of Sammuel and other, it is reasonably accepted from the patho-anatomical viewpoint
I that the gastric varices may be formed antecedent to the esophageal varices,

The frequency of the esophageal varices to the gastric varices: The formation of the varices in the digestive
tract has been found mainly in the esophagus. In the begining, our radiological study of the portal hy-
pertension was only X-ray analysis of the esophagus. By the improved X-ray technique in the cardiac
regions, we have had some doubt about the usual opinions. On the roentgenological studies of the portal
hypertension, we have found the 39 cases of the esophageal and gastric varices. All of these cases (in-
cluding the giant rugae) showed some findings in the cardiac area. On the contrary, the tabl. 3 shows
that the esophageal varices were not found in the 17 cases (being 569, to the gastric varices).

The esophageal varices alone without the gastric varices were not found in every cases. On the whole,

Table 3. Frequency of the esophageal varices to the gastric varices (39 cases)

grade of esophageal varices +H- -+ —
Before 1964 (19 cases) 3 10 6
From 1965 (20 cases) 3 6 11
Total 6 16 17
(percentage) (15%) (41%) (4493)

(+): markedly in the all available films
(+): visible in the part of the available films
(—): no visible at all
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the grade of the esophageal varices may be nealy to that of the gastric varices. Either of the two are
manifested more strikingly in not a few cases,

On the 12 cases complaining of the hemoptysis and hematoemesis: The gastric varices were found in the all,
having the chief complaints of the bleedings from the digestive tract. The tumorous and polypoid types
were found in the 10 cases which might be thought to occur the bleedings. On the other hand, the esoph-
ageal varices were observed in the 3 cases of high-grade, in the 7 cases of middle-grade and not at all in
the 2 cases. It was thought that the bleedings at least in the latter two cases might be originated the

gastric lesion.

Summary

1) Tt is difficult and dangerous to investigate the gastric varices by the endoscopical studies, and
moreover the biopsy are out of the question. X-ray examination is most suitable for this condition.

2) It has been proved that the gastric varices may be formed more frequently antecedent to the
esophageal varices.

3) If the one has been practiced roentgenographically in demonstrating the en-face images in the
cardiac area, it is easy to correctly diagnose the condition. The above mentioned have been concluded
basing upon this premise.

4) We have discussed the general and detailed findings of the 39 cases of gastric varices. FEach of
these findings itself may not be phathognomonic, but appreciating from the summarized viewpoint, these

may become more and more characteristic.
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