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Abstract: The purpose of our study was to determine the value of computed
tomography (CT) with a drug-induced hypotonia and water filling in the diagnosis and
preoperative staging of 27 patients with gastric lymphoma (GLy) confirmed by endo-
scopic biopsy.

CT scans were performed in a supine and prone position with drug-induced
hypotonia and water-filling of stomach with 500-700 ml., and intravenous administra-
tion of a non-ionic contrast agent. the prone position and drug-induced hypotonia allo-
wed visualization of the whole gastric wall and prevented gas artifacts, commonly
present during supine imaging.

CT scans were analysed with respect to the thickness of the stomach wall,
rugal thickening, presence of wall infiltration, mucosal nodularity, ulcerations and tu-
mour masses, regional tumour spread, lymph node deposits and presence of distant
metastases. The most common findings in GLy were ulcers of variable size, depth and
number in 43% of cases, a mass with or without an ulcer in 36% of cases, and rugal
thickening in 21% of cases. According to CT results, GLy was staged in four groups: I,
111, 112, 111 and 1V. Precise preoperative staging was achieved in 73%, overstaging in
18% and understaging in 9% of patients. The sensitivity and specificity of the technique
was 93% and 85% respectively. There was low grade MALT lymphoma in 69% and
high grade MALT lymphoma in 31% of cases.

We believe that CT performed ussing this method is a useful non-invasive
method for preoperative evaluation and staging of gastric lymphoma and should be used
before surgery is planned.
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Introduction

Primary lymphomas of the gastrointestinal tract usually involve only
one site. Dawson et al. [1] cited five criteria that must be met for the diagnosis
of a primary gastrointestinal lymphoma to be made:

1. No palpable superficial lymph nodes are seen.
2. Chest radiographic findings are normal (i.e., no adenopathy).
3. The white blood cell count (both total and differential) is normal.

4. At laparotomy, the alimentary lesion is predominantly involved, with
lymph node involvement (if any) confined to the drainage area of the involved
segment of gut.

5. There is no involvement of the liver and spleen.

Primary gastrointestinal lymphoma is the most common extra-nodal
manifestation of non-Hodgkin lymphoma, accounting for up to 20% of all cases
[2, 3].

The stomach is the most common primary site of extra nodal lympho-
ma. Primary gastric lymphoma is uncommon, constitutes only 2%-5% of mali-
gnant gastric lesions, and is the most common type of extranodal lymphoma,
accounting for 50%-70% of all primary gastrointestinal lymphomas [4]. Howe-
ver, there is normally no lymphoid tissue in the gastric mucosa, and this paradox
can be explained by the fact that chronic Helicobacter pylori gastritis is asso-
ciated with the development of lymphoid tissue in the lamina propria [15]. Most
low-grade primary gastric lymphomas arise from this mucosa-associated lymph-
oid tissue (MALT) and are therefore classified as MALT lymphomas [16]. As a
result, it has been postulated that chronic infection of the stomach by Helico-
bacter pylori causes lymphoid proliferation in the gastric mucosa, with subse-
guent development of gastric MALT lymphoma [17].

At histological analysis, gastric MALT lymphoma can be classified into
two types: low grade and high grade [18]. Low-grade MALT lymphomadiagno-
sed at an early stage has a good prognosis [5, 19].

The classification and staging of primary gastrointestinal lymphomas is
best made with the classification system adopted at the Consensus Conference
in Lugano in 1993 [6]:

¢ stage | — tumour confined to gastrointestinal tract, single primary site, and
multiple noncontiguous lesions;

e stage Il — tumour extends into the abdominal cavity from the primary
gastrointestinal site (111, local nodal involvement; 112, distant nodal involve-
ment);

o stage Ill — penetration through serosa to involve adjacent organs or tis-
sues; and
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e stage IV — disseminated extranodal involvement or a gastrointestinal tract
lesion with supradiaphragmatic nodal involvement.

Most patients present with stage 11 disease.

The most commonly used imaging modalities are a barium examination
and computed tomography (CT). These modalities are complementary, although
CT provides a better overall assessment of the disease stage.

Computed tomography (CT) is indispensable for evaluation of higher-
stage tumors and extragastric involvement. However, CT is of limited value in
diagnosing low-grade MALT lymphoma featuring minimal gastric wall thicke-
ning or a shallow lesion [20].

As a result, double-contrast upper gastrointestinal (UGI) examination is
the most effective tool for detecting lesions at the earliestand curable stage. The
appearance of gastric MALT lymphoma at UGI examination was first reported
as innumerable tiny nodules throughout the stomach [17]. Later, several studies
demonstrated mucosal nodularity, a shallow or deep ulcer, single or multiple
masses, rugal thickening, and enlarged areae gastricae [8, 21].

The purpose of our study was to determine the value of computed tomo-
graphy (CT) with a drug-induced hypotonia and water filling in the diagnosis
and preoperative staging of 27 patients with gastric lymphoma (GLy) confirmed
by endoscopic biopsy.

Material and Methods

We reviewed 27 patients, 10 women and 17 men, age range between
34-75 years, mean age 58 years, (Table 1) with GLy histopathologically proved
at endoscopic biopsy. The presence of Helicobacter pylori infection was histo-
pathologically confirmed in 23 patients, and the remaining 4 patients had a his-
tory of treatment for gastritis or peptic ulcers.

Table 1 - Tabena 1

Patient distribution in decay according to gender and age
Huctupubyuyuja na dayuenitiuitie ilo Oekaou citopeo UoA0M U 803Pacilia

GENDER AGE TOTAL
<40 || 41-50 || 51-60 || 61-70 || > 70

Male 1 2 6 5 3 17

Female 2 4 3 1 10

Total 1 4 10 8 4 27
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All patients underwent double-contrast upper Gl examinations and com-
puted tomography (CT) for the analysis and staging of the lesions. CT scans
were performed in supine and prone positions with drug-induced hypotonia and
wate-filling of stomach with 500-700 ml, and intravenous administration of a
non-ionic contrast agent. the prone position and drug-induced hypotonia allo-
wed visualization of the whole gastric wall and prevented gas artifacts, com-
monly present during supine imaging.

The radiologic signs evaluated were the presence of an ulcer, mass for-
mation, mucosal nodularity, and rugal thickening. The extent of the lesions was
categorized as being in the antrum, body, or fundus.

The depth of invasion, presence of ulcer, mass formation, rugal thicke-
ning, and involvement of lymph nodes were also determined at CT examination,
and we performed a CT staging of the disease. We then correlated the findings
of double-contrast upper Gl examinations and CT examinations with those of
pathologic examinations.

Results

The clinical symptoms were epigastric pain or discomfort in 22 patients,
anorexia in 2, no symptomsin 2, and Gl bleeding in 1.5 patients had anaemia at
laboratory examination.

All 27 patients with GLy showed abnormal findings at upper Gl exa-
mination. Of these patients, 9 had lesions in the antrum, 7 had lesions in the body, 8
had lesions in the antrum and body, 1 had lesions in the fundus,and 2 had lesions in
the body and fundus. Biopsy specimens demonstrated low-grade MALT lym-
phoma in 19 patients (70%) and high-grade MALT lymphoma in 8 patients
(30%). The high-grade MALT lymphomas included a background of low-grade
MALT lymphoma at pathologic examination. (Table 2)

Table 2 — Tabena 2

Patient distribution according to Consensus Conference in Lugano 1993
Huctupubyuuja na iauuenitiuitie ciitopeo Consensus Conference

8o Jlyzano 1993
Low-Grade Lymphoma 19 (70%)
High-Grade Lymphoma 8 (30%)

Double-contrast studies may reveal ulcerative, polypoid, or infiltrative
patterns. The diagnosis of lymphoma may be suggested by the presence of
multiple polypoid tumours, (Fig. 1b) especially with central ulceration ("bull’s
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eye" appearance), giant cavitating lesions, or extensive infiltration with gastric
fold thickening. (Fig. 1a) The latter finding may be distinguished from linitis
plasticaon the basis of the preservation of gastric distensibility.

Figure 1 — High-grade gastric MALT lymphoma: a) Radiography shows diffuse,
homogeneous thickened folds with a mass and lobulated inner surface of a gastric wall
in the corpus and antrum of the stomach, b) Radiography shows a mass with nodular
margins in the fornix and corpus of the stomach
Cauxka 1 - Bucokocitieitenuoiti MALT aumghom na sweayonux: a) Paouoepamoit
Upuraxcysa ougysHo, xomozeHo 3adebenysarbe Ha Habopuitie co maca
u a06yaupana suaiupelllia iiosp llluna Ha sudoiti Ha HeayOHUKOII 80 tipeden
Ha Kopiycoill u aniupymoitl, 6) Paouozpamoin iipukaxcysa maca co HOOyAapHU
pabosu 80 tipedea Ha POPHUKCOU U KOPUYCOTI HA HeAYOHUKOLL

CT scans were analyzed with respect to the thickness of the stomach
wall, rugal thickening, presence of wall infiltration, mucosal nodularity, ulcera-
tions and tumor masses, regional tumor spread, lymph node deposits and
presence of distant metastases.

The most common CT findings in GLy were ulcers of variable size,
(Fig. 2) depth and number in 12 (43%) cases, a mass with or without an ulcer in
10 (36%) cases, and extensive infiltration with gastric fold thickening in 5
(21%) cases. (Fig. 3) (Table 3)

Single or multiple ulcers were found in 12 patients (43%), and were the
most common finding, especially in low-grade MALT lymphoma. (Fig. 4) The
ulcers were of varying size and were shallow or deep. Single or multiple masses
were seen in 10 patients (36%).
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Figure 2 — Low-grade gastric MALT lymphoma. Axial contrast-enhanced CT scan
obtained through the stomach shows segmental and mild wall thickening of the body,
with deep ulcer. Note MS deposit in perigastric lymph node
Cauxka 2 — Huckociueitenuoii MALT aumgpom Ha weayOruk. Akcujanret iocit
rontupaciti CT cKkeH HU3 HeayOHUKOT, HOKAXCY8a CeMEHIUAAHO U YMEPEHO
3a0ebenysarbe Ha SUOOL HA HeeaAYOHUKOUI 80 Tipeden Ha KOPUycoill co 04ab0K
yakyc. Ce 3abeaexcysaaiti MC Oelio3uitiu 80 tiepuaciipudHuine AumM@HU jasau

Figure 3 — High-grade MALT lymphoma of the stomach: Axial contrast-enhanced
CT scan obtained through the stomach shows diffuse thickening of entire gastric wall
in region of corpus and fornix. Note that inner contour of gastric wall is diffusely irregular
Cauxa 3 - Bucoxociuetienuoii MAJIT aumgpom Ha ieayOonux: Axcujarer uoci

ronttupaciti CT cken HU3 HeayOHUKOTI, HoKaxXcysa Ougy3Ho 3adebenysarbe
HA YeAUOTU SUO HA HeeaYOHUKOTI 80 Tipeden Ha KOPUYColl U (hOPHUKCOL.
Ce 3abenencysa oughysna upezyaaprociti Ha sHaitipelllnaitia konitiypa
Ha SUOOTI HA HeAYOHUKOILL
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Table 3 -Ta6ena 3

Radiology findings in low and high grade lymphomas
Paouonolllku HaoOu kaj HUCKO u 8ucokocitieiieHuilie AUMGbomu

Rtg. finding Total Cases||Low-Grade Ly.|High-Grade Ly.
Ulcer (shallow or deep) 12 8 4
Mass with or without ulcer 10 4 6
Infiltration with fold thickening 5 4 1

Figure 4 — Low-grade MALT lymphoma of the stomach: Axial contrast-enhanced
CT scan obtained through the stomach shows segmental and mild wall thickening
of the body of the stomach, with minimal contrast enhancement. MS deposit
in the perigastric lymph node
Cauka 4 — Huckociueitenuoii MALT aumgpom Ha eayOruk. Akcujanret iocit
roniupacitie CT ckeH HU3 HeAYOHUKOI, HOKANYBA CE2MEHILANHO U YMEPEHO
3a0ebeaysarbe HA SUOO HA HeeAYOHUKOU 80 Tpedea Ha KOPUyColl,

CO MUHUMAAHO KOHIUpactiiHo tpebojysarse. Ce 3abeaexcysa MC Oeiiosuitiu
80 ilepuzacitipuyer aum@en jazon

A mass with or without an ulcer was the second most common finding,
along with thickened folds. In cases of high-grade MALT lymphoma, a mass
was the most common finding. (Fig. 5) The diameter of the masses was larger
in cases of high-grade lymphoma (5-10 cm) than in cases of low-grade lymph-
oma (1-5 cm).

Six patients had multiple masses, whereas four patients had a single
mass. Most of the patients with a single or with multiple masses had an accom-
panying ulcer in the mass. Some of the patients had mucosal convergence
around the mass.
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Figure 5 — High-grade MALT lymphoma of the stomach: Axial contrast-enhanced
CT scan obtained through the stomach shows diffuse wall thickening of the body,
with minimal contrast enhancement. MS deposits in lymph nodes
Cauxka 5 — Bucokociueitenuoiti MALT aumghom Ha wenyOHux: Axcujanen focil
rorttpaciti CT cken HU3 HeayOHUKOT, HOKaxcys8a Ougy3Ho 3adebeaysarse
HA SUOOLL HA HCeAYOHUKOTI 80 Tipeden Ha KOPUYCOUl, CO MUHUMAAHO KOHIPACIIHO
ipebojysarve. Ce 3abeaexcysaaii MC Oetiozuitiu 80 aumpHuitie jaau

Rugal thickening was found in 10 patients (36%) of cases. Thickened
folds were an accompanying finding (converged) to other lesions, such as mas-
ses, ulcers, or mucosal nodularity, rather than a unique finding. (Fig. 4) (Fig. 5)

Precise preoperative staging was achieved in 73%, overstaging in 18%
and understaging in 9% of patients. The sensitivity and specificity of the tech-
nigue was 93% and 85% respectively. There was low grade MALT lymphoma
in 70% and high grade MALT lymphoma in 30% of cases.

According to the classification system adopted at the Consensus Confe-
rence in Luguano in 1993 and CT results, GLy was staged in five groups: I, 111,
112, 1l and IV. (Table 4)

Table 4 — Tabena 4
Patient distribution in stadiums according to Consensus Conference — Lugano 1993

Hucitipubyyuja Ha layuenitiuitie co citiaouymu cilopeo
Consensus Conference so Jlyzaro 1993

Group [ n o om | v Vv
Stadium I mf n2 § v
Total 3 2 | 8 | 3 1
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Barium studies may demonstrate subtle lesions not seen at CT but do
not demonstrate the true extraluminal extent of the disease and are of little value
in staging. In addition, the stomach remains pliable even with extensive lympho-
matous infiltration, and the lumen is preserved, making gastric outlet obstruction
a rather uncommon feature.

At CT, gastric wall thickening has been noted to be much less severe in
low-grade lymphoma than in high-grade lymphoma, and abdominal lymphade-
nopathy isless common in low-grade lymphoma.

Perigastric adenopathy was found in 12 patients, and in 8 patients bulky
lymph nodes were found, extending below the renal, which is highly predictable
for MS deposits. In one patient MS deposits in the liver were found.

Discussion

Gastric MALT lymphoma showed variable radiologic features at UGI
examination. In particular, low-grade MALT lymphoma had a wider spectrum
of appearances than high-grade MALT lymphoma [5, 14].

A variety of findings have been described in both low- and high-grade
MALT lymphomas at upper gastrointestinal examination, including single or
multiple ulcers of varying size; single or multiple masses with or without an
ulcer, along with thickened folds; submucosal masses, centrally ulcerated (bull's-
eye) lesions; polypoid lesions; rugal thickening, commonly converging to an ulcer
or a mass; mucosal nodularity of varying size, either focal or diffuse; and coarse
areae gastricae [8, 17].

Low-grade MALT lymphoma has a wider spectrum of appearances than
does high-grade MALT lymphoma, in which a mass-forming lesion or severe
fold thickening is present in most cases [5, 7, 9].

It has also been postulated that the absence of abnormality at CT is
highly predictive of low-grade MALT lymphoma [10], and greater than minimal
thickening should be considered as possibly indicating transformation to a hig-
her grade [7, 11].

Preservation of the perigastric fat planes at CT is more likely to be seen
in lymphoma than in adenocarcinoma, particularly in the presence of a bulky tu-
mour [5, 7, 12]. However, non-Hodgkin gastric lymphoma should be recognized
as another cause of linitis plastica, an appearance that results from dense infil-
trates of lymphomatous tissue in the gastric wall withoutassociated fibrosis [13].

Adenopathy is seen with both adenocarcinoma and lymphoma, but if it
extends below the renal hila, or the lymph nodes are bulky, lymphoma is more
likely [11, 12].
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The most common finding in low-grade MALT lymphoma was an ulcer
(50% of cases), which was the second most common finding in the report by
Kim et al. [21].

The most common finding in high-grade MALT lymphoma was a mass,
which was present in most cases (67%).

Multiple shallow lesions tended to occur in low-grade rather than high-
grade MALT lymphoma. A mass with or without an ulcer was the second most
common finding in gastric MALT lymphoma (36% of cases). A mass was the
most common finding in cases of high-grade MALT lymphoma (67%), and
masses were seen in only 27% of patients with low-grade MALT lymphoma.
The masses were larger in high-grade than in low-grade MALT lymphoma.
Masses in gastric MALT lymphoma were accompanied by an internal ulcer in
70% of cases.

The study by Kim et al. [21] revealed thickened mucosal folds conver-
ging on the ulcer in 75% of patients, and a mass in 16% of patients, with low-
grade MALT lymphoma. It was difficult to differentiate gastric MALT lympho-
ma manifesting as an ulcer from other stomach diseases, especially gastric
adenocarcinoma.

Rugal thickening was the second most common finding, along with
masses. Rugal thickening was an accompanying finding to other lesions, such as
ulcers or masses, rather than a unique finding. [7, 8, 21]

The paradox of lymphoma arising in the stomach has been explained by
the observation of MALT in the stomach in response to infection with H pylori
and by the presence of this organism in more than 90% of gastric MALT lymph-
omas [15]. In addition, MALT lymphomas with associated H pylori gastritis
tended to manifest as multiple lesions more often than MALT lymphomas with-
out H pylori gastritis.

The lesions in high-grade MALT lymphoma tend to be more aggressive
than those in low-grade MALT lymphoma. Differentiation of gastric MALT
lymphoma from gastritis or gastric carcinoma is extremely difficult, especially
in cases of low-grade lymphoma.

At endoscopy, the lesions affected the body and the antrum and consis-
ted of an irregular and large ulcer with raised edges and erosions, small nodules,
and localized or diffuse rugal thickening [22].

Early gastric lymphoma was defined as lymphoma invasion limited to
the mucosa or the submucosa of the stomach wall, regardless of the presence of
lymph node metastases [24]. These tumours usually manifested as localized
smooth enlargement of the rugae, poorly defined shallow ulcers, or well-defined
deep ulcers. The ulcers were usually associated with mucosal convergence,
enlargement of the rugae, and smooth marginal elevation. Multiple lesions were
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noted in 40%-50% of cases [23, 24]. Kitamura et al. [23] reported that five of
10 early gastric lymphomas had pathologic features of MALT lymphoma.

Early lymphoma that arises from the lymphatic tissue in the deeper
layer mainly produces submucosal tumour growth, and desmoplastic reaction is
rare. Therefore, smooth enlarged rugae with slight convergence indicating the
submucosal nature of early lymphoma and poorly defined ulceration indicating
poor desmoplastic reaction were findings suggestive of early lymphoma [24].

Kitamura et al. [23] reported a higher prevalence of multifocal lesions
in early gastric lymphoma than in gastric carcinoma. Our results suggest that
disorganized convergent rugae, vague ulcer margins, and multiple lesions may
be useful in differentiating low-grade gastric MALT lymphoma from gastric
carcinoma, especially the ulcerative type.

Conclusion

Gastrointestinal lymphoma is an uncommon disease with a wide variety
of imaging appearances. Although there is no characteristic appearance, features
such as a bulky mass or diffuse infiltration with preservation of fat planes and
no obstruction, multiple site involvement, and associated bulky lymphadeno-
pathy are suggestive of lymphoma.

The most commonly used imaging modalities are barium examination
and CT, which are complementary. However, CT is the most useful modality in
that it provides a better overall assessment of the disease stage.

We believe that CT performed with this method is a useful non-invasive

method for preoperative evaluation and staging of gastric lymphoma and should
be used before surgery is planned.
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Pe3zume

CT EBAJIYAIINJA HA TACTPUYEH JIUM®OM
I'auzopuescku A.

YHusep3uitielticka KAuHUKa 3a paouonoauja, Meouyuncku gaxyaitieit,
Yuusepauiteiti Ce. Kupuna u Meitioouj, Ckoiije, P. Maxedonuja

IenTa Ha cTyaujaTa € ga ce ofpefu BpegHOCTa Ha KOMIIjyTepU3UpaHaTa
tomorpacuja (CT) Bo MHAYLMpaHa XUIOTOHM]jA U UCIIOJIHYBaHkhE HA XKEIyTHUKOT
CO BOJIa BO JIMjarHOCTHKA U MTPEoNepaTUBEeH CTEJIIMHT Ha 27 MaMeHTH CO TacTpH-
yeH nmuM¢poM (GLy) moTBpeH co efHOCKOIICKa OroncHja.

CT ckenoBuTe Oea M3BeIeHN BO MOIOXKOa HAa CyNWHAIM]a W MMPOHAIKja BO
WHAYIMpaHa XUIMOTOHWja W MCMOJTHYBamke Ha keaymaukoT co S00-700 mL Boma u
U.B. alUTMKAaIMja Ha HEjOHCKO KOHTPACTHO cpefcTBo. [lonmoxkobara Bo mpoHayja u
MHAyIUpaHaTa XUIOTOHMja, OBO3MOXKYBaaT BH3yeln3andja Ha SUAOT Ha IEIHAOT
SKENyIHUK, TU IPEeBEeHNpaat aprehakTUTE Off IPUCYTHUOT BO3MYX, KOU OOMYHO ce
jaByBaat 3a BpeMe Ha IpEerIefioT BO MOJI0X0a Ha CyITMHAL]A.

CT ckeHoBuTe Oea aHanu3MpaHU BO OIHOC Ha jeOejiMHAaTa Ha CTOMay-
HHOT sHf, 3afebeslyBamhe Ha CIy3HHUKUTEe HaOOpH, MPUCYCTBO Ha MH(UITpaLHja
Ha SHAOT, HOAYJIAapHOCT Ha MyKO3aTa, yilepanuu, TYMOPCKH Macl, perHOHAIHO
IIlmperwe HA TYMOPOT, AACTIO3UTH BO TUM(HUTE ja3JIN U MPUCYCTBO Ha AAJICUYHU Me-
tacta3u. Hajuect Haop Kaj GLy Gellle ynkyc co paznuyHa rojeMuHa u 1j1aboynHa
koj 6ellle 3acranen kaj 43% on cnyuyaute, moroa ciuepyBallle TY maca co nnu 6e3
yanepanyja kaj 36% of ciayyaute U 3amebesyBambe Ha CIy3HUUYKUTE HAOOpH Kaj
21% op cnyuante. Cnopen CT Haopot, GLY 6ellle rpagupan Bo ueTupu rpynu: |,
111, 112, 1l u IV. ITpennsen npeponepatuBeH crejimar 6ellle nocturnat xaj 73 %,
HajneHyBawe Kaj 18% u noruenyBame kaj 9% op nmaunpentute. CEH3UTUBHOCTA U
cnenudguyunocTa Ha TexHukata oellle 93% u 85%. Huckocrenennor MAJIT num-
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¢om 6Gellle 3acranen kaj 69%, nogeka BucokocreneHnoT MAJIT nmumcpom Gellle
3acraneH Kaj 31% of ciygaure.

Hue BepyBame meka CT m3Be[IeH CO OBOj METONI € KOPUCEH HEMHBAH3UBEH
METOJ| 3a MpefolepaThBHA eBalyaldja W CTEjIIMHT Ha TACTPUIHUOT JTUMQPOM U
Tpeba fja ce KOPUCTH Ipef ia Onfie UCIIJIaHUPaH ONEPAaTUBHUOT TPETMaH.

Knayunu 360opoBu: CT, racrpuuen numgom, MALT numpom, cTejiImHr.
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