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In this prospective study, somatostatin receptor (SS-R) scintig-
raphy was compared with conventional staging procedures for
the initial staging of patients with low-grade non-Hodgkin’s
lymphoma (NHL). Methods: Fifty consecutive untreated pa-
tients with low-grade NHL underwent SS-R scintigraphy as part
of their initial staging. Planar images were obtained 24 and 48 h
after intravenous injection of 220 MBq '''In-pentetreotide.
SPECT images of the upper abdomen were obtained from all
patients. SS-R scans were evaluated blindly without knowledge
of the results of the conventional staging methods. SS-R scin-
tigraphy findings were compared with the results of physical
and radiologic examinations. Results: SS-R scintigraphy find-
ings were positive in 42 of 50 patients (84%). In 10 patients
(20%), the SS-R scan revealed new lesions that had not been
revealed by conventional staging procedures. These 10 patients
were all upgraded to a higher stage. Consequently, the treat-
ment plan would have been altered in 5 patients (10%). How-
ever, in 19 patients (38%), lesions apparent after conventional
staging methods were missed by SS-R scintigraphy. The
sensitivity of SS-R scintigraphy varied from 62% for supradia-
phragmatic lesions to 44% for infradiaphragmatic lesions. The
specificity of SS-R scintigraphy was high (98%-100%). In com-
parison with CT scanning and sonography, SS-R scintigraphy is
inferior for the visualization of NHL lesions in the thorax and
abdomen. Conclusion: Although SS-R scintigraphy findings are
positive in a large proportion of patients with low-grade NHL, in
most patients only part of the lesions can be visualized. Be-
cause of the limited sensitivity, we recommend SS-R scintigra-
phy for initial staging of patients with low-grade NHL only in
selected conditions and not for the general work-up.
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L ow-grade non-Hodgkin's lymphomas (NHLs) often
present as disseminated disease. Bone marrow involvement
is frequently seen. The survival curves reveal a progressive
decline with no indication of a plateau, providing no evi-
dence of a cure. The median survival4$8 y (1). Local
irradiation can result in prolonged freedom from progres-
sion and possibly a cure in approximately half of patients
with stage | and small-volume stage Il low-grade NHL
(2,3). Therefore, for low-grade NHLs, staging is important
to identify patients with truly localized disease who may be
cured by radiotherapy.

Somatostatin receptors (SS-Rs) are present in a wide
variety of human tumors4j. The radiolabeled SS analog
[*1In-diethylenetriaminepentaacetic acigBhenylalanine]-
octreotide hapeen used successfully for in vivo visualization
of SS-R positive tumors4j. With in vitro autoradiography,
SS-R presence was shown in lymph nodes with NHLs. Of 11
low-grade B-cell NHLs, 10 were SS-R positive, and a high
receptor density was restricted to the neoplastic follicks (

Studies evaluating the clinical impact of SS-R scintigra-
phy for the staging of NHLs are rare, and they are all based
on relatively small numbers of patients and heterogeneous
patient groups&-13).

We report the results of a prospective study of 50 patients
newly diagnosed with low-grade NHL in which the value of
SS-R scintigraphy was assessed.

MATERIALS AND METHODS

Patients

Fifty consecutive, newly diagnosed and previously untreated
patients with low-grade NHL were enrolled in a prospective study.
The diagnosis of low-grade NHL was substantiated by histologic
and immunohistologic methods and was classified according to the
Working Formulation {4). The stage of the disease according to
the Ann Arbor classificationls) was established by conventional
methods that always included a physical examination; inspection
of the Waldeyer's ring by an ear, nose, and throat specialist; chest
radiography; CT scanning of the chest, abdomen, and pelvis; and
sometimes sonography of the neck or abdomen. The diagnosis of
bone marrow involvement was always verified after cytologic,
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immunologic, and histopathologic examination of marrow aspiraidered enlarged on CT, sonogram, or SS-R scan if the longitudinal
tion and biopsy. CT scanning was performed with contiguowdiameter was>130 mm (9,20).

10-mm axial sections after oral and intravenous administration of Findings of SS-R scintigraphy were compared with the sum of
contrast material. All patients gave informed consent to the studhe results of conventional staging procedures. The following
which was approved by the ethics committee of the Universitymph node regions were evaluated: occipital left/right, upper
Hospital Rotterdam. cervical left/right, medial cervical left/right, preauricular left/right,
SS-R Scintigraphy submandibqlar Ieft/right, supraclgvicular. Ieft/right,.infr'aclavicular

The maximum interval between conventional staging procedu left/right, axillary left/right, brachial left/right, mediastinal, lung-

o L ifar left/right, paraaortic (including celiac nodes and nodes from
and SS-R scintigraphy was 3 wk. All examinations were completg@, p oo and splenic hili), iliac lefuright, inguinal lefuright,

before initiation of therapy. Patients were injected intravenously wi Cmoral left/right, popliteal leftiright, mesenteric, and the Waldey-

111 g . )
220 MBq **in-pentetreotide (OctreoScan; Mallinckrodt, Inc. BV’er's ring. In addition, all extranodal sites of potential involvement

Petten, The Netherlands). Planar total body scintigraphy was Piere also evaluated. This process resulted in a total of 70 possibly

formed 24 h after injection with a large-field-of-view gamma camerg, o lymph node regions and extranodal sites. In cases of
(C?]unGm:)nalince 37iOO ?jn\?vitTwOTr': lél’i Sr:qemrtler:s Gar:?ima?orm;s, E”%ﬁa'agreement between findings in SS-R scintigraphy and conven-
gen, erma y) equ ppe amedium-energy collimator. epea{??nal staging procedures, we attempted to determine the status of
scintigrams were obtained 48 h after injection, when accumulatlonﬁg]e lesion. Status was verified if possible by biopsy or using

radioactivity in the abdomen was observed on 24-h Scmt'gramnsc)ninvasive methods, including sonography, MRI, CT, or bone

I;s;ﬂ“;]e; a\:\tlglr)"el'zflvecrlle;?arne(:(jeu;eﬂrlmgittlgt? L;?g:eoaﬁz\ggy ;r?du?;ik%%intigraphy. All patients were followed during and after therapy.
P ary P 1ce. or any documented lesion, a final assessment was made of its true

Images were obtained ante.norly and_laterally from bOt.h sides. Ts?ate as benign, malignant, or indeterminate. This assessment was
remainder of the body was imaged with separate anterior and post;

rior images of the thorax, upper abdomen (including liver/spleen an§sed on the result of the pathologic examination (histology or

kidneys), lower abdomen, and extremities. The thorax was ima %)gology I.f done) supplemented by the cllnlc_al course. A Ies_mn
aﬁ considered benign because of pathologic evidence, or if the

with arms elevated. Preset counts were 300,000 for the head and qgrcwg-axis measurement was10 mm and the lesion did not

and 500,000 for the thorax and abdomen, or a maximum of 15 mm. rease in size. A lesion was considered malignant because of

o el ST e o ne o e were e Zghoogc evience, o e largest et e . o
OH SJPECT q tgw rp reconstructed by filter d, back r i nr trospect on the basis of the clinical course (disappearance or
)- ata were reconstructed Dy Tiltered backprojectio ‘change in size of a lesion 6f10 mm after therapy). The status of

detailed description of the scanning protocol is given in severﬁ;]l . . . . . )
. L . . . e lesion was considered indeterminate if the nature of the lesion
reviews (L6-18). In healthy individuals, a physiologic accumulation

of radioactivity mav be seen 24 h after iniectiortBin-entetreotide could not be assessed from the data. Regions without lesions on
) 102 .'V'ty y . erinject P eotde any test were considered to have a true state of absence of disease.
in the pituitary gland, thyroid gland, liver, spleen, kidneys, intestine

. - e spleen was considered positive for NHL if there was unequiv-
urinary bladder, and, frequently, the gallbladder. Accumulation %ﬂal palpable splenomegaly alone or equivocal palpable spleno-

radioactivity at other sites is considered to be abnormal and indicartﬁggaly with radiologic confirmation of either enlargement or

Fhe presence of pathologic SS'R positive _tlssue. In organs W'th ph}ﬁ]ltiple focal defects that were neither cystic nor vascular. Liver
iologic uptake ofHin-pentetreotide (e.g., liver and spleen), Inhemoinv Ivement was diagnosed if there were multiple focal defects
geneous or focal uptake patterns were considered to be indicativeth%ft) were neither cystic nor vascular, noted with at least two
lymphoma. Independent, blinded evaluation of SS-R scans was Rﬁ{éging techniques ’

formed by two experienced nuclear medicine physicians at the same '

time. If the initial interpretations were different (occurringd5% of  Agsessment of Sensitivity and Specificity of a Test

patients), a blind discussion was held until consensus was reachedrpe sensitivity and specificity of the different tests were calcu-
The intensity of pathologic uptake Bfin-pentetreotide in the lesions |51 separately for each of the regions for which each test was
observed on the planar images was graded semiquantitively as fRliformed. For the calculation of sensitivity, the lesions with a true
lows: grade 0= negative, no abnormal activity; grade=Lequivo-  state of malignancy were used, whereas for the calculation of
cally positive, small amount of accumulation of radioactivity; grade gpecificity, the regions with no lesions or only lesions with a final
= clear accumulation of radioactivity, intensity less than that of thessessment of benign were used. The sensitivity of a test for a
liver; and grade 3= clear accumulation of radioactivity, intensity jymph node region or extranodal site was defined as the number of
equal to or greater than that of the liver. The SS-R scan was congikions with a positive test result for that region divided by the total
ered positive in any given patient if at least one of the identifie§,mper of lesions with a final assessment of malignant in that
lymphoma lesions was positive on the scan (grade 1, 2, or 3).  region. The specificity of a test for a lymph node region or

Assessment of True State of Lesion or Region extranodal site was defined as the number of patients with a

CT scans and other radiologic tests were evaluated by expé}ggative test result divided by the total number of patients tested
enced radiologists without knowledge of the SS-R scintigrapiith @ true state of benign/absent in that region.
data. Lymph node% 15 mm in diameter were considered unequiv-
ocally abnormal on CT scanning or sonography and were int§gsuLTS
preted to represent NHL. Lymph nodes10 mm were considered ]
benign. Lymph nodes with a diameter of 10-15 mm were consiffatients o _ _
ered equivocal. CT and sonography criteria for involvement in a The clinical characteristics of the 50 patients with low-
normal-sized spleen or liver included unexplained infiltrates @fade NHL enrolled in the study are listed in Table 1.
focal abnormalities of decreased attenuation. The spleen was cbollicular lymphoma constituted 64% of the histologies.
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TABLE 1 TABLE 2

Clinical Characteristics of 50 Patients Anatomic Distribution of 162 Malignant Lesions in 50
with Low-Grade NHL Patients with Low-Grade NHL
Characteristic No. of patients (%)* Localization of malignant lesion % of patients
Sex Neck LN 56
Male 30 (60) Para-aortic LN 34
Female 20 (40) Mesenteric LN 22
Ann Arbor clinical stage® Inguinal LN 20
| 25 (50) Mediastinal LN 18
Il 5(10) Axillary LN 18
1l 7 (14) lliac LN 12
\% 13 (26) Spleen 10
Histologic subtype (Working Stomach 10
Formulation) Orbit/eye 10
A: Small lymphocytic 7(14) Lung hilar LN 4
B: Follicular, predominantly small Waldeyer’s ring 4
cleaved cell 2 (4) Intestine 4
C: Follicular, mixed small cleaved and Skin 4
large cell 30 (60) Central nervous system 2
MALT 9(18) Urinary bladder 2
Unclassifiable low grade 2 (4) Pleura 2
Parotid gland 2
Mouth 2

*Age range, 28-76 y; mean age, 51 y.
fBased on results of standard staging procedures.

*Diagnosed on basis of conventional staging procedures and
SS-R scintigraphy.
There were 9 patients (18%) with a lymphoma of mucosal- -N = ymph node.
associated lymphoid tissue (MALT). Immunophenotypi-
cally, all NHLs were of B-cell origin. Localized disease
(i.e., stages | or I) was more common (60%) than advancéfle to verify the discrepant findings in these 10 patients
disease (40%). Details of the anatomic distribution of tHeecause of ethical considerations, lack of patient consent, or
malignant lesions are given in Table 2. Lymph nodes in thack of therapeutic consequences. In 19 patients (38%),
neck were involved in 56% of the patients. Approximateliesions apparent after conventional staging were missed on
half of the patients (52%) presented with infradiaphragmat®S-R scintigraphy. Furthermore, in 3 patients (6%), the
disease. Below the diaphragm, the para-aortic region af@$ults of the comparison were mixed; that is, in the same
the mesenteric and inguinal lymph nodes were most freatient, new lesions were disclosed by SS-R scintigraphy
quently involved. The most common sites of extranod&nd other lesions were missed. Finally, the results of SS-R
involvement were the stomach and orbita/eye. Bone marr@gintigraphy and conventional staging procedures were con-

infiltration with NHL was apparent in 22% of patients. ~ cordant in 36% of the patients.
. L L Table 4 shows the clinical stage based on conventional
Patient-Related Sensitivity Qf. SSTR Scmt:graphy_ staging procedures (excluding the bone marrow evaluation)
The SS-R scan was positive in 42 of 50 patients (84%), -omnarison with the clinical stage based on conventional
An entirely negative scan was seen in 8 of 50 patienig, ing procedures complemented with SS-R scintigraphy.
(16%). In 4 of 9 patients (44%) with a MALT lymphoma,gecase of the different SS-R scintigraphy findings, the

the SS-R scan was negative; 2 had gastric lymphoma anfliigico| stage was upgraded in 10 patients (20%). As a
had ocular lymphoma. The SS-R scans in the other 5 pa-

tients with MALT lymphoma were positive; 2 had lym-
phoma of the stomach, 1 had lymphoma of the parotid TABLE 3

gland, 1 had lymphoma of the orbit, and 1 had lymphoma @omparison of Results of SS-R Scintigraphy with Those of
the orbit, stomach, intestine, spleen, and abdominal lympBonventional Staging in 50 Patients with Low-Grade NHL
nodes.

No. of
Comparison of SS-R Scintigraphy with Conventional Result patients (%)
Staging Procedures L .. SS-R scan detects new lesions 10 (20)
Table 3 compares the rgsults of SS-R scintigraphy witlis_R scan misses lesions 19 (38)
those of conventional staging (exclusive bone marrow exss-R scan both detects new lesions and misses
amination) in the 50 patients. In 10 patients (20%), the SS-R lesions in same patient 3(6)
scan revealed new lesions suggestive of NHL that were négreement between SS-R scan and conventional
staging procedures 18 (36)

revealed by conventional staging procedures. We were un-
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TABLE 4 lesions were below the diaphragm, and 3 were elsewhere. A
Clinical Stage Based on Conventional Staging Procedures  mjnority of the lesions were extranodal € 20). Table 5
Complemented with SS-R Scintigraphy Compared with  gjyes the sensitivity of SS-R scintigraphy for detecting
Clinical Stage Based on Conventional Staging Only lymphoma in each of the lymph node regions and extra-
nodal sites. For supradiaphragmatic nodal lesions, the sen-

Stage based on conventional Stage based on conventional

staging complemented with staging only* sitivity varied frpm 5_9% to 78% (Fig. 1). The sensitivity
SS-R scintigraphy | N m IV Total was best for lesions in the mediastinum (78%). The smallest
: e PR " !\IHL lesion aboye 'the diaphragm that was correctly wsqal-
! 5 4 0 0 9 ized by SS-R scintigraphy was located in the upper cervical
Il a4t 0 7 0 1 region and had a diameter of 1.2 cm. The largest supradia-
\Y 1t 0 0 13 14 phragmatic lesion that was missed by SS-R scintigraphy had
Total 25 5 7 13 50 a diameter of 4.0 cm and was located in the axilla. The

scintigraphic sensitivity for lymph nodes in the abdominal
*Conventional staging procedures excluding bone marrow pa- and inguinal regions varied from 30% to 54% (Figs. 2 and
thology. 3). Only 38% of the gastrointestinal lymphomas were visu-
TChange in clinical stage with potential consequences for treat-  5|ize( by SS-R scintigraphy. In the para-aortic and iliac
ment choice. regions, small lymph nodes of 1.5 cm in diameter were
detected by SS-R scintigraphy. However, 1 mesenteric
_ lymph node mass of 7.0 cm in diameter was entirely missed
result, the treatment plan would have been altered iNpYy SS-R scintigraphy. In 1 patient, lymphoma localization
patients (10%). On the other hand, in 12 patients (24%), #f the stomach was detected by SPECT only, whereas it had
whom SS-R scintigraphy missed certain apparent localizgs; heen visualized on the planar images. In the other
tions of NHL, the clinical stage would have been underesyiients, SPECT provided no added value. In only 1 of the
timated when based only on the results of SS-R scintigigagients (9%) with bone marrow infiltration, the SS-R scan

phy. revealed marrow positivity. The sensitivity of SS-R scintig-
Lesion-Related Sensitivity and Specificity of SS-R raphy for all lesions combined was 55%, varying from 62%
Scintigraphy for supradiaphragmatic lesions to 44% for lesions below the

In the 50 patients, a total of 162 malignant lesions weidiaphragm. For nodal lesions, the sensitivity was 56%, and
distinguished from the physical examination in combinatiofor extranodal sites, it was 45%. The estimated overall
with SS-R scintigraphy, other imaging techniques, histopaensitivity of SS-R scintigraphy in the 42 patients with a
thology, and the outcome of subsequent follow-up. Qfositive scan was 60%. The specificity of SS-R scintigraphy
these, 95 lesions were localized above the diaphragm, Wwas high (98%—-100%). The intensity of uptake ‘fin-

TABLE 5
Sensitivity of Various Diagnostic Approaches for Detection of Low-Grade NHL Lesions
in Different Lymph Node Regions and Extranodal Sites

No. of Physical Chest SS-R
Localization of malignant examination radiograph CT scan LAG Sonography scan
malignant lesion lesions (%) (%) (%) (%) (%) (%)
Cervical LN* 38 96 70 (10) 66
Supraclavicular LN 17 90 63 (8) 59
Axillary LN 16 94 86 (14) 63
Mediastinal LN 9 25 (8) 100 (8) 78
Orbit/eye 6 67 40 (5) 33
Lung-hilar LN 3 0 100 67
Paraaortic LN 17 82 100 (2) 43 (7) 35
Mesenteric LN 11 100 67 (6) 36
Inguinal LN 13 69 85 (13) 54
lliac LN 10 90 30
Stomach/intestine 8 13 38
Spleen 5 100 100 100 (2) 100

*Indicates occipital, submandibular, and cervical lymph nodes.

LAG = bipedal lymphangiogram; LN = lymph node.

Numbers in parentheses indicate frequency at which the test was performed and are given only if different from number of malignant
lesions.
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FIGURE 1. Visualization of submandibular lymph node in 42-
y-old woman with stage IA NHL of low-grade malignancy by
SS-R scintigraphy. Right lateral image of head and neck shows
grade 2 pathologic uptake (arrow) within submandibular lesion.
Normal uptake of radioactivity is seen in thyroid. On physical
examination, lymph node of 3 cm in diameter was palpated.

FIGURE 2.
NHL shows multiple enlarged lymph nodes of 2-3 cm in diam-
eter in right inguinal and iliac regions. Pathologic lymph nodes
are clearly seen (grade 2 uptake, arrow). Normal accumulation
of radioactivity is seen in bladder and kidneys.

SS-R scintigraphy in 36-y-old man with low-grade

226

FIGURE 3. SS-R scintigraphy in 52-y-old woman with low-
grade NHL shows pathologic uptake in abdominal region be-
tween kidneys (arrow). Normal uptake of radioactivity is seen in
enlarged spleen. Normal uptake is also seen in liver and kid-
neys. CT scan of abdomen showed enlarged mesenteric lymph
nodes.

pentetreotide in the malignant lesions was negative in 45%,
grade 1 in 31%, grade 2 in 23%, and grade 3 in 1%. The
maximum uptake oft'lin-pentetreotide in the malignant
lesions per patient was negative in 16%, grade 1 in 28%,
grade 2 in 54%, and grade 3 in 2%. The mean uptake per
patient was grade 1.07.

In six lesions, a false-positive result was obtained. In
three patients, nonspecific accumulation of radioactivity
was caused by recent surgery. Extreme dental caries caused
aspecific uptake in the jaws of the fourth patient. The fifth
patient suffered from autoimmune hemolytic anemia and
showed a high uptake of radioactivity in an enlarged spleen.
After a splenectomy, the histopathologic examination did
not provide indications of splenic infiltration of NHL. In the
last patient, a multinodular goiter caused a high aspecific
accumulation of radioactivity in the thyroid. Cytologic and
immunologic analyses of a thyroid puncture were negative
for NHL.

Sensitivity of Several Imaging Techniques

Table 5 gives the estimated sensitivities of each imaging
technique applied, expressed per distinct lymph node region
and extranodal site. For the detection of peripheral lymph
nodes, the sensitivity of SS-R scintigraphy appears inferior
to physical examination and CT scanning. CT scanning is
also superior for the visualization of nodal lesions in the
thorax and abdominal region. CT scanning and SS-R scin-
tigraphy each have a low sensitivity for gastrointestinal and
orbita/eye localizations.
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DISCUSSION this difference in sensitivity. In other published studies, the

SS-R scintigraphy has been shown to be a useful imagiﬂtjmber of patients investigated with low-grade NHL ranges
tool in a wide variety of SS-R—bearing tumors, includingfom 3 to 12 6-13). In the study reported here, 50 newly
neuroendocrine cancers, brain tumors, breast cancer, &iggnosed patients were enrolled, and a relatively high
Hodgkin's disease4(21,22). Although previous in vitro proportion of these patients had stage | or stage Il disease.

studies indicated the presence of SS-Rs in lymph nodes \,@jrthermore, diffe_rences in imaging protocol and dc_)sgge of
NHLs (5), only a few NHL studies have used SS-R scin- In or_pentetreoude may a_lso play a role. The m_ajorlty of
tigraphy. These studies were all based on a small numbef3¢ lesions showed a relatively small accumulation of ra-

patients, varying from 4 to 28 patients with NHBL3). dioacti_vi_ty (i.e., grade 1 ir_1 31% of lesions). Therefore, it is
Therefore, the clinical value of SS-R scintigraphy in th@U OPInion that the counting time should be long enough (at

staging of NHLs has not been properly established. least 15 min) _a_nd the_applied doses of the radionuclide
We report on the results of a prospective study th pould be sufficiently high (at least 200 MBq) to enhance

investigated the role of SS-R scintigraphy in the initia{l e visibility of these lesions with relatively low uptake.

work-up of 50 patients with untreated low-grade NHL'nter_estlneg, I;'pdp et Elitll f)s)dweLeI' ab,'{ﬁ tg |mpr0\f/e tthelrt_d
Findings in SS-R scans were positive in 84% of the patien{%r.evlous reported resufts by doubling the doses ot octreotide

. . : andln and using extended SPECT.
There were 9 patients with a MALT lymphoma in whor The reported low sensitivity for low-grade NHLs is quite

SS-R sensitivity was gomparatwely low. A h!gh pr_oporno_n ifferent from that for Hodgkin’s disease. We, as well as

(44%) of SS-R scan findings were negative in patients wi i . S

a MALT NHL. In our study, 3 of 5 patients with primaryO her groups, have_ found a d|st|r_1ctly higher: sensitivity
' ' 4%) in patients with Hodgkin's diseas8,12,21,22,28).

gastric MALT lymphomas had positive findings. Raderer his result may be partly explained by the fact tha30%

al. (23) reported negative SS-R findings in all 15 investi- . ; R .
gated patients with primary gastric MALT Iymphomasf)f the lesions in Hodgkin’s disease show a high uptake of

These investigators suggested that the expression of mRﬁ?gloaCtMty (grade 2 or grade 3pg). We also found a

her sensitivity (71%) in patients with intermediate- and
for SS-R.subtypes 8 and 4 buF not for_ SS-R suptype 2, IH'?gh—grade NHL (Lugtenburg, data not shown). In patients
the gastric samples of their patients might explain the n

SHith low-grade NHL, the intensity of the uptake of radio-

ative scanning results. The low sensitivity of SS-R scintiqyo ;i in the lesions is probably too low for the radiother-
raphy in MALT lymphomas is similar to that of Otherapeutic use of high doses ¥fin-pentetreotide.

imaging modalities, such as CT and FDG PEZR-27). Six false-positive SS-R scintigraphy findings were ob-
In 20% of the patients, the new lesions revealed by SSiRneq and three of these are notable. In the first patient,
scintigraphy resulted in an upgrading of the clinical stagg,fammatory reactions caused by extreme dental caries
As aresult, these findings would have affected the treatmepkjted in aspecific uptake in the jaw. Clinically, this pa-
plan in 10% of the patients. These patients were restaggdy; syffered from gingivitis and paradontitis. The second
from stage | to stage IIl or stage IV and therefore were Noatient had autoimmune hemolytic anemia and splenomeg-
longer eligible for curative radiotherapy. This dlscordancgly for several years. A high uptake of radioactivity oc-
between SS-R scintigraphy and other techniques was Rfred in the spleen, which histologically was not infiltrated
confirmed by biopsy. Although histologic confirmationyith NHL. The third patient had an enlarged thyroid caused
would have been desirable, this process was not feasiblg,ina multinodular goiter. Cytopathologic examination of the
practice. On the other hand, in a substantial proportiqRyroid did not reveal NHL. False-positive uptake in thyroid
(38%) of patients, lesions disclosed by conventional stagiggseases has been described previot&dy. (n the last three
procedures were missed by SS-R scintigraphy. patients, radioactivity accumulated at sites of recent opera-
We estimated the lesion-related sensitivity at 55%. Thyns, a known pitfall 4). We agree with Gibril et al.30),
sensitivity varied from 62% for supradiaphragmatic lesiongho state that by thoroughly understanding the circum-
to 44% for lesions below the diaphragm. SPECT of thetances that can result in false-positive localization and
upper part of the abdomen was of little value. In one patiefomparing the SS-R scintigraphy result with the clinical
only SPECT disclosed an NHL lesion that was not apparegéntext, a correct diagnosis can be made in almost every
on the planar images. CT was superior to SS-R scintigraptyse. We found a high specificity for SS-R scintigraphy
for the detection of nodal lesions and also for most extrgg8%—100%).
nodal sites. However, SS-R scintigraphy was superior to CTThe role of gallium scintigraphy in the staging of patients
for gastrointestinal lesions, although both imaging modalivith NHL is still a subject of controversy. Available data in
ties have a low sensitivity. the literature indicate a low sensitivity of gallium scintig-
The patient- and lesion-related sensitivity of SS-R scimaphy in low-grade NHL. Even in studies using high-dose
tigraphy in this study is higher than that reported by otheyallium and modern equipment, low sensitivities are re-
groups 8,10,12,13), who found lesion-related sensitivitiesported, ranging from 56% to 79% per patient and 32% to
varying from 29% to 35% in patients with low-grade NHL69% per lesion 1-33). Therefore, gallium scintigraphy
The number and selection of patients may explain part ofirrently has no standard place in disease staging of malig-
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nant |ymphoma_ Who|e-b0dy FDG PET has been shown to 9glucose metabolism measured by positron-emission tomograiinyn Metab

detect both nodal and extranodal sites of disease in patient

with Hodgkin’s disease and NHL34,35). Several studies
have shown that FDG PET is at least comparab|e with other Lipp RW, Silly H, Ranner G, et al. Radiolabeled octreotide for the demonstration
imaging modalities such as CT13§37). Sensitivities of
86%—89% have been reporte8B). However, limited data o Goldsmith SJ, Macapinlac HA, O'Brien JP. Somatostatin-receptor imaging in
have been published concerning the value of PET in the lymphoma.Semin Nucl Med1995;25:262-271.

initial staging of low-grade NHL 38,39).
A shortcoming of our StUdy is that no gOId standard Was. van Hagen PM, Krenning EP, Reubi JC, et al. Somatostatin analogue scintigra-

10.

§es.1993;27(suppl):56—58.
Sarda L, Duet M, Zini JM, et al. Indium-111 pentetreotide scintigraphy in
malignant lymphomasEur J Nucl Med.1995;22:1105-1109.

of somatostatin receptors in malignant lymphoma and lymphadenophbtycl

Med. 1995;36:13-18.

Ivancevic V, Womann B, Nauck C, et al. Somatostatin receptor scintigraphy in
the staging of lymphomaseuk Lymphomal997;26:107-114.

obtained. This is a major problem in tumor staging for phy of malignant lymphomasr J Haematol.1993;83:75-79.

tumors that are widespread and cannot be subject to ¢
plete histologic evaluation. Sensitivities and specificities are g

olr:h_Bong SB, Van der Laan JG, Louwes H, Schuurman JJ. Clinical experience with

somatostatin receptor imaging in lymphon&emin Oncol1994;21(suppl):46—

difficult to assess in these types of studies. We definegl Lipp Rw, Schnedl WJ, Aglas F, et al. Visualization of non-Hodgkin’s lymphoma
criteria for assessment of lesions as benign, malignant, o ;
indeterminate as a second-best alter_natlve. The_assessmt@ﬁ'he non-Hodgkin's lymphomas pathological classification project. National Can-
was based on the results of pathologic examination supple-cer Institute sponsored study of classification of non-Hodgkin's lymphoma:
mented by the clinical course Despite these shortcomings summary and description of a working formulation for clinical usa@ancer.

rby high dosed somatostatin receptor specific scintigraphy and extended single

oton emission tomographjcta Med Aus1999;26:105-108.

1982;49:2112-2135.

we believe that th_e (_jata are _SUfﬁCie:n_tl_y solid 'FO assess tﬁ.e Carbone PP, Kaplan HS, Musshoff K, Smithers DW, Tubiana M. Report of the
value of SS-R scintigraphy in the initial staging of low-

grade NHL.

CONCLUSION

17.
Optimal staging of low-grade NHL is important for iden-
tifying those patients who present with truly localized dis;

16.

committee on Hodgkin’s disease staging classificat@ancer Res1971;31:
1860-1861.

Krenning EP, Bakker WH, Kooij PP, et al. Somatostatin receptor scintigraphy
with indium-111-DTPA-phe-1-octreotide in man: metabolism, dosimetry and
comparison with iodine-123-tyr-3-octreotid& Nucl Med.1992;33:652—-658.
Krenning EP, Kwekkeboom DJ, de Jong M, et al. Essentials of peptide receptor
scintigraphy with emphasis on the somatostatin analog octre@&etain Oncol.
1994;21(suppl):6-14.

8. Krenning EP, Kwekkeboom DJ, Pauwels S, Kvols K, Reubi JC. Somatostatin

ease and may be cured by radiotherapy. Although SS-R receptor scintigraphy. in: Freeman LM, éduclear Medicine Annuahew York,
scintigraphy findings are positive in 84% of patients with NY: Raven; 1995:1-50.

low-grade NHL, our data indicate that SS-R scintigraphy

insufficiently sensitive. In most patients, not all of the
lesions can be detected. This lack of sensitivity makes SS2R Munker R, Stengel A, Siéer A, Hiller E, Brehm G. Diagnostic accuracy of
scintigraphy not generally useful in the initial staging of
patients with Iow-grade NHL. HOWGVGI’, its use may b@l. Van den Anker-Lugtenburg PJ, Krenning EP, Oei HY, et al. Somatostatin
considered in selected patients with stage | or |l disease toreceptor scintigraphy in the initial staging of Hodgkin's disede] Haematol.
identify more extended disease. This use, of course, mustzlg
weighed against the high costs and patient burden.

23.

ACKNOWLEDGMENTS

The authors thank Janneke J. Sluys-Dallinga and Pefja

Q.

Hess CF, Kurtz B, Hoffmann W, Bamberg M. Ultrasound diagnosis of splenic
lymphoma: ROC analysis of multidimensional splenic indicBs.J Radiol.
1993;66:859—-864.

ultrasound and computed tomography in the staging of Hodgkin's disease.
Cancer.1995;76:1460-1466.

e1996;93:96—103.
. Van den Anker-Lugtenburg PJ;Wwenberg B, Lamberts SWJ, Krenning EP. The

relevance of somatostatin receptor expression in malignant lymphadedab-
olism. 1996;45(suppl 1):96-97.

Raderer M, Valencak J, Pfeffel F, et al. Somatostatin receptor expression in
primary gastric versus nongastric extranodal B-cell lymphoma of mucosa asso-
ciated lymphoid tissue typd. Natl Cancer Inst1999;91:716-718.

Grau E, Gomez A, Cunat A, Oltra C. Computed tomography in staging of

Blom, research nurses, for their excellent data managementprimary gastric lymphoma [letterl.ancet.1996;347:1261.
This study was Supported by a grant from the Dutch N&&. Ferreri AJ, Ponzoni M, Cordio S, et al. Low sensitivity of computed tomography
tional Health Care Council.

REFERENCES
1.

2.

228

Portlock CS. Management of the low-grade non-Hodgkin’s lympho®esiin
Oncol.1990;17:51-59.

Besa PC, McLaughlin PW, Cox JD, Fuller LM. Long term assessment of patterns
of treatment failure and survival in patients with stage | or Il follicular lymphoma.
Cancer.1995;75:2361-2367.

follicular lymphoma? Results of a long-term follow-up study of patients treated
at Stanford UniversityJ Clin Oncol.1996;14:1282-1290.

tigraphy with [14n-DTPA-D-Phé] and ['23-Tyr]-octreotide: the Rotterdam
experience with more than 1000 patierisir J Nucl Med.1993;20:716-731.

somatostatin receptors in human malignant lymphortrés) Cancer.1992;50:
895-900.

. Bares R, Galonska P, Dempke W, Handt SJIRly Osieka R. Somatostatin

receptor scintigraphy in malignant lymphoma: first results and comparison with

THE JoURNAL OF NUCLEAR MEDICINE ¢ VoI. 42 « No

26.

27.

28.
. MacManus MP, Hoppe RT. Is radiotherapy curative for stage | and Il low-grade

29.
. Krenning EP, Kwekkeboom DJ, Bakker WH, et al. Somatostatin receptor scin-

30.
. Reubi JC, Waser B, van Hagen M, et al. In vitro and in vivo detection of

31.

in the staging of gastric lymphomas of mucosa-associated tissue: impact on
prospective trials and ordinary clinical practiden J Clin Oncol.1998;21:614—
616.

Rodriguez M, Ahlstim H, Sundin A, et al. fF] FDG PET in gastric non-
Hodgkin’s lymphomaActa Oncol.1997;36:577-584.

Hoffmann M, Kletter K, Diemling M, et al. Positron emission tomography with
fluorine-18-2-fluoro-2-deoxy-D-glucose (F18-FDG) does not visualize extra-
nodal B-cell lymphoma of the mucosa-associated lymphoid tissue (MALT)-type.
Ann Oncol.1999;10:1185-1189.

Lugtenburg PJ, lwenberg B, Eijkemans MJC, et al. Somatostatin receptor
scintigraphy in limited Hodgkin’s disease: clinical impact and cost-effectiveness
analysis [abstractl] Nucl Med 1998;39:39.

Van den Anker-Lugtenburg PJ;Wwenberg B, Lamberts SWJ, Oei HY, Valkema
R, Krenning EP. Somatostatin receptor scintigraphy with 111-indium pentetreo-
tide for staging of Hodgkin’s lymphomas [abstract]Nucl Med.1997;38:102.
Gibril F, Reynolds JC, Chen CC, et al. Specificity of somatostatin receptor
scintigraphy: a prospective study and effects of false-positive localizations on
management in patients with gastrinomad\Nucl Med 1999;40:539-553.
Waxman AD, Eller D, Ashook G, et al. Comparison of gallium-67-citrate and
thallium-201 scintigraphy in peripheral and intrathoracic lymphairfducl Med.
1996;37:46-50.

. 2 * February 2001



32.

33.

34.

35.

36.

Ben-Haim S, Bar-Shalom R, Israel O, et al. Utility of gallium-67 scintigraphy in
low-grade non-Hodgkin’s lymphomd. Clin Oncol.1996;14:1936-1942.

Gallamini A, Biggi A, Fruttero A, et al. Revisiting the prognostic role of gallium37.
scintigraphy in low-grade non-Hodgkin’s lymphontzur J Nucl Med.1997;24:
1499-1506. 38.
Moog F, Bangerter M, Diederichs CG, et al. Lymphoma: role of whole-body
2-deoxy-2-[F-18] fluoro-D-glucose (FDG) PET in nodal stagifadiology.
1997,203:795-800.

Moog F, Bangerter M, Diederichs CG, et al. Extranodal malignant lymphoma9.
detection with FDG PET versus CRadiology.1998;206:475-481.

Newman JS, Francis IR, Kaminski MS, Wahl RL. Imaging of lymphoma

SS-R SINTIGRAPHY IN Low-GrADE NHL < Lugtenburg et al.

with PET with ['8F]-FDG: correlation with CT.Radiology.1994;190:111—
116.

Hoh CK, Glaspy J, Rosen P, et al. Whole-body FDG PET imaging for staging of
Hodgkin's disease and lymphom&Nucl Med 1997;38:343-348.

Stumpe KD, Urbinelli M, Steinert HC, Glanzmann C, Buck A, von Schulthess
GK. Whole-body positron emission tomography using fluorodeoxyglucose for
staging of lymphoma: effectiveness and comparison with computed tomography.
Eur J Nucl Med.1998;25:721-728.

Jerusalem G, Warland V, Najjar F, et al. Whole-bé&8y-FDG PET for the
evaluation of patients with Hodgkin’s disease and non-Hodgkin's lymphoma.
Nucl Med Commun1999;20:13-20.

229



