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INTRODUCTION

Angiography for diagnosing abdominal lymphomas has been widely reported, but most reported cases

have involved lymphomas of the retroperitoneal region, the liver, or the spleen. Only a few have

involved the gastrointestinal tract (1-3). Results of our angiography in 22 abdominal lymphomas,

including 5 reticulum cell sarcomas of the gastrointestinal tract, are reported here,
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METHOD AND MATERIALS

Percutaneous transfernoral catheter technique was used in all cases; polyethylene catheters (PE260
or PI240) for abdominal aortography; Red-Kifa catheters, for selective angiography. The contrast
medium was seventy-six percent sodium and methylglucamine diatrizoate, and serial angiography was
at the rate of 15 exposures in 19 seconds.

The cases included 15 reticulum cell sarcomas, 5 lymphosarcomas, and 2 Hodgkin’s disease
(Table 1). Histological diagnoses were established by laparotomy in 10 cases; biopsy, in 8; autopsy

in 3; and cytology of ascitic fluid in 1 case. Among the 7 patients whose histological diagnoses were

Table 1. Abdominal lymphomas

Method of
Case Age Sex - Histology diagnosis Involved site

1 61 M RCSA laparotorny retroperitoneum
2 68 r RCSA laparotomy retroperitoneum
3 41 M RCSA biopsy retroperitoneum
4 72 M RCSA autopsy retroperitoneum
5 40 M RCSA cytology retroperitoneum
6 40 M LSA laparotomy retroperitoneum
7 65 M LSA laparotomy retroperitoneum
4 39 M LSA autopsy retroperitoneun
9 G6 M LSA biopsy retroperitoneuin

10 45 F HD laparatoray retroperitoneun

11 48 M HD biopsy retroperitoneum

12 G8 M RCSA laparotorny spleen

13 34 F RCSA biopsy spleen

14 43 M RCSA biopsy spleen

15 52 M RCSA laparotoray large intestine

16 38 F RCSA biopsy large intestine

17 66 M RCSA biopsy large intestine

18 . 48 M RCSA laparotorny stomach

19 54 M RCSA laparotorny stomach

20 63 r LSA biopsy liver

21 53 M RCSA laparotoray mesentery

22 62 M RCSA autopsy peritoneum

RCSA: Reticulum cell sarcoma
LSA: Lymphosarcoma
HD: Hodgkin’s disease

by biopsy, the specimens of 6 were from other than abdominal sites, but they were histologically identica
with the abdominal lesions. Sites included 11 in the retroperitoneum; 3 in the spleen; 3 in the large
intestine; 2 in the stomach and 1 each in the liver, mesentery and peritoneum.
RESULTS (Table 2)

Abnormalities of 7 of the 11 cases whose primary lesions were retroperitoneal were demonstrated
angiographically. Most {requent were stretching and displacement of the superior mesenteric artery,
which occurred in 5 of the 11 cases. Arterial encasement occurred in three cases, Two of which, it

was present in the celiac trunk or the common hepatic artery (Fig. 1). 1In 1 of the latter, it was in the
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Table 2. Angiographic manifestations of abdominal lymphomas

Densely

Arterial Arterial opacified

Cases displace- encase-  Neovascul-  Tumor draining

Localization no. ment ment arity stain veins

Retroperitoneum 11 7 3 2 1 0
Spleen 3 3 3 2 0 0
Stomach 2 0 2 0 0 2
Large intestine 3 3 3 2 1 3
Liver 1 1 1 1 1 0
Mesentery 1 1 1 0 1 1
Peritoneum 1 0 1 1 1 0

origin of the right hepatic artery, a branch of the superior mesenteric artery. On the third case, en-
casement was near the origin of the left renal artery. “Smooth encasement” occurred in all 3 cases;
none of them had a serrated appearance. Splenic vein occlusion was noted in 1 case.

Among the 3 splenic lesions, 2 had multiple and one had isolated avascular areas, with stretching
of the affected arteries (Fig. 2). There was encasement of intrasplenic branches in three cases; and
fine neovascularity of the peripheral vessels in 2. In I case the splenic vein was occluded, resulting
in a collateral circulation,.

In 3 patients with lymphoma of the large intestine the lesions were located mainly in the cecum

and the ascending colon, with dilatation and encasement of the vasa recta. The venous phase showed

Fig. 1. Reticulum cell sarcoma in the retroper- Fig. 2. Reticulum cell sarcoma in the spleen.
itoneal region. Celiac arteriography shows sm- Splenic arteriography reveals displacement and
ooth encasement of the common hepatic artery stretching of the splenicYarterial branches, and
(arrow). There was marked stenosis of the fine neovascularity indicating intrasplenic mas-
portal and occlusion of the splenic veins at this ses (region surrounded by arrows).

portion in the venous phase (not shown here).
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A. Superior mesenteric arteriography demonstr- B, The venous phase shows marked tumor stains

ates marked irregularity of the marginal artery in the ascending colon and densely opacified
and of the vasa recta (arrows). draining veins (arrows).

Fig. 3. Reticulum cell sarcoma in the ascending colon,

™ PR

A. Celiac arteriography shows minimal irregul- B. Venous phase reveals the densely opacified left
arity of gastric mural branches (arrows). gastric vein and gastroepiploic vein (arrows).

TFig. 4. Reticulum cell sarcoma in the stomach.
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A. Superior mesenteric arteriography shows the
right hepatic artery originating from the superior
mesenteric artery. There is displacement and
stretching of the hepatic arterial branches and
fine necovascularity, indicating masses in the
right lobe of the liver.

A.  Superior mesenteric arteriography demonstr-
ates displacement and stretching of the ileoce-
cal artery, the right colic artery and the ileal
arteries (region surrounded by arrows). Minimal

arterial irregularity is seen.

5—(5)F

B. The capillary phase reveals intrahepatic ma-
sses (region surrounded by arrows), with a mi-
xture of hypovascular zones and tumor stains,

Fig. 5. Lymphosarcoma in the liver.

| " a*;;i

B. The venous phase shows a faint tumor stain
(region surrounded by arrows), and densely
opacified draining veins (arrowheads).

Fig. 6. Reticulum cell sarcoma in the mesentery.
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dense opacification and dilatation of the draining veins. Tumor stains were observed in one patient
(Fig. 3).

Both gastric lymphoma cases exhibited slight dilatation and encasement of the mural branches of the
gastroepiploic artery, dense opacification of the dilated draining veins (Fig. 4).

In the liver lymphoma, there were stretching and encasement of intrahepatic branches, and fine
neovascularity of the peripheral vessels. In the parenchymal phase, the lymphoma appeared as
masses composed of mixtures of hypovascular and stained areas (Fig. 5). Among the remaining
lymphomas, one developed in the mesentery; the other had peritonitis carcinomatosa. The lymphoma
in the mesentery was supplied by the ileocecal and right colic arteries, both of which were dilated.
There were encasement of the peripheral branches, but no definite neovascularity. In the capillary phase,
the entire tumor was slightly stained; in the venous phase, there were dilatation and dense opacification
of the draining veins (Fig. 6). In the peritonitis carcinomatosa patient, there was dilatation of the

inferior phrenic and epiploic arteries, with tumor vessels peripherally (Fig. 7).

Fig. 7. Peritonitis carcinomatosa due to reticulum cell
sarcoma. (Celiac arteriography reveals marked dila-
tation of the left inferior phrenic artery (arrows)
and its branches, which provide tumor wvessels to
the diaphragm and to the peritoneum.

DISCUSSION

Though the primary sites of lymphas are [requently the cervical lymph-nodes, they occasionally
develop initially in the abdomen. If a patient known to have lymphoma develops an abdominal
abnormality, we can assume any abdominal lesions are due to that lymphoma, providing there is
sufficient evidence by tumor scintigraphy or by lymphography. However, if an abdominal lesion is
evident in the absence of a known lymphoma, its qualitative diagnosis is difficult by tumor
scintigraphy. Using Kinmonth’s (4) lymphography and radiological examination of the gastrointestinal

tract, it is also difficult to diagnose lesions in the liver and spleen, and in the retroperitoneal and
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mesenteric lymph nodes. The paraaortic nodes are exceptions. Angiography is therefore frequently
indicated in lymphomas originating in the abdomen.

In their report of the angiographic findings of retroperitoneal lymphomas, Neiman et al. (5)
stated that 5 cases of peripancreatic lymphomas were hypovascular masses in which stretching and dis-
placement of the vessels were noted in the peripancreatic area. Among Neiman’s 5 cases, encase-
ment was observed in 3, and it was smooth in 2 of these. In their study of 16 cases of retroperitoneal
lymphoma, Levin et al. (6) reported that 4 had moderate hypervascularity; 8 were sparsely vascularized
and 4 were totally avascular. In the present study, only 2 cases had fine neovascularity in the peripheral
portion of the lumbar artery; the remainder were totally avascular. Our findings may have been due
to the few cases in which aortography was performed, and because of inadequate visualization of the
lumbar arteries feeding the retroperitoneal region,

In three of our Il cases there was smooth encasement of fairly large arteries. Angiographic
findings described by Neiman et al. (5) and ours suggest that arterial caliber irregularity is found in a
fair number of lymphomas with so-called “smooth encasement”. We observed encasement of the
peripancreatic artery in 2 cases, 1 of whom also had occlusion of the splenic vein. Differentiating
pancreatic cancer from lymphomas is difficult; however, the paucity of abnormalities in the in-
trapancreatic branches in our cases may prove to be valuable in distinguishing them. The stretching
of arteries in retroperitoneal lymphomas consisted primarily of the so-called “spoke-wheel” displace-
ment of the superior mesentric artery described by Lowman et al. (7).

Jonsson et al. (8) reported that Hodgkin’s disease of the spleen presents hypovascular regions in
the parenchymal phase, but that this is atypical However, Watanabe et al. (1) encountered 1 case
each of reticulum cell sarcoma of the spleen, and lymphosarcoma in which there were avascular regions
and arterial encasement. Ekelund et al. (9) found neovascularity and encasement in 2 of 3 cases
with reticulum cell sarcoma. All 3 of our cases displayed avascular regions with stretching and en-
casement of intrasplenic branches corresponding to this region. Two had fine neovascularity. Our
findings agreed well with those reported by Ekelund et al. (9).

Among 5 cases of lymphomas of the gastrointestinal tract, Watanabe et al. (1) found tumor stains
in 2 and early venous filling in 4. Okazaki et al. (2) found hypervascularity with tumor vessels and
stains, and encasement of the vasa recta in their case of reticulum cell sarcoma of the ileocecal region.
"They therefore claimed that angiography is indispensable in the diagnesis of lymphoma. In 4 cases of
reticulum cell sarcoma of the small bowel, Lunderquist et al. (3) found only 1 case with dilataticn of the
ileacecal artery and stretching of the vasa recta, zllegedly negating the diagnosiic significance of
angiography. In our 5 cases of reticulum cell sarcoma of the gastrointestinal tract, 2 in the stomach
and 3 in the large bowel, dilatation and encasement of the mural branches and dense opacification of
the draining veins were common in all cases. Our findings in reticulum cell sarcoma of the ascending
colon were nearly identical with those reported by Okazaki et al. (2); and dense tumor stains were
observed in the capillary phase. Our findings of dilatation of the feeding arteries and dense opacifica-
tion of the draining veins indicate that lymphomas of the gastrointestinal tract are not necessarily
tetally avascular. Because of this, differentiation of lymphomas from cancer may at times be difficult.

The 2 cases of Hodgkin’s disease of the liver repirted by Chuang et al. (10) were both hypovascular
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masses. However, the case of lymphoma with marked tumor stains, reported by Castafieda-Zufiga et
al. (11) prompted them to conclude that it is difficult to differentiate hypervascular metastatic liver
cancer from lymphoma. The cases of lymphosarcoma of the liver we encountered had fine neovascul-
arity and encasement of the hepatic arterial branches with a mixture of hypovascular and stained
areas in the parenchymal phase. In these cases, it is necessary to include in the differential diagnosis
intraphepatic cholangiocarcinoma and metastatic liver tumor. Since intrahepatic cholangiocarcinoma
often develops in the liver hilum, because of its infiltrative growth, the differential diagnosis should be
based in findings such as the presence of encasement of the comparatively large intrahepatic arteries
in the liver hilum and a lack of stretching and displacement of arteries. The differential diagnosis of
metastatic liver tumor may be a problem when it is the type of lymphoma that forms multiple nodules.
But as Castafieda-Zuifliga et al. (11) stated, they are difficult to distinguish.

All 3 cases of lymphoma of the mesentery reported by Diamond et al. (12) were hypovascular
tumors and all had stretching and encasement of vessels, Since our case had minimal tumor stains
and dense opacification of the draining veins, it was not particularly hypovascular. There was
marked vascularity in the case of peritonitis carcinomatosa.

In our experience, the characteristic manifestations of lymphoma of the liver, gastrointestinal tract,
mesentery and peritoneum differed somewhat from those previously reported. We should realize that
tumors are not entirely avascular, and that they sometimes have neovascularity and marked tumor
stains. Also, in splenic lymphomas, though the tumor itself may be avascular, not infrequently there
may be fine neovascularity in the regions surrounding it. If it were possible to visualize all the arteries
supplying lymphomas in the retroperitoneal region, it should be possible to cletect tumors with some
degrees of vascularity with fairly high frequency, even though it might not be possible to observe the
marked tumor vascularity reported by Levin et al. (6). However, even when vascularity is present in
abdominal lymphomas, the degree of tumor vascularity and arteriovenous shunting is not as great as in
hepatomas and hypernephromas.

WVascularity in parenchymal organs such as the liver and spleen is a fine neovascularity; in hollow
organs, such as those of the gastrointestinal tract, it consists ol dilatation of the feeding arteries and
dense opacification of the draining veins. Encasement of arteries was observed in all cases with in-
volvement of the spleen, liver and gastrointestinal tract. This is one of the most important qualitative
diagnostic points in lymphomas. Encasement of the proximal portion of the common hepatic, splenic
or superior mesenteric arteries may be mistaken for spasm due to catheter manipulation although the
latter is usually demonstrated as local constriction rather than smooth narrowing of the vessels, The

mistake can be avoided by obtaining the aortogram initially.

CONCLUSION

The angiographic findings of 22 abdominal lymphomas, including 11 of the retroperitoneal region,
3 of the spleen, 3 of the large bowel, 2 of the stomach, and 1 each of the liver, mesentery and
peritoneum, were reviewed.

Jontrary to some previous reports, abdominal lymphomas are not avascular tumors. We found

many cases with fine neovascularity in the parenchymal organs and that there were dilatation of feeding
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arteries and dense opacification of draining veins in hollow organs. Encasernent of arteries was an

important finding in making a qualitative diagnosis of lymphoma.
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