
Since the introduction of laparotorny and splenecto
my as a staging procedure for Hodgkin's disease, clinical
evaluation of the spleen has been found incorrect in
30â€”45%of patients (1,2). Conventional scintigraphic
techniques do not provide the degree of resolution re
quired to detect small nodules, and neither moderate
degreesof splenicenlargementnorfocalfillingdefects
are reliable indicators of splenic involvement (3). Recent
reports have suggested that scintigraphy has been useful
in studies of changes in splenic size in response to epi
nephrine and other stimuli (4,5), but no data are avail
able as to whether infiltration of the spleen by Hodgkin's
disease alters its ability to change size. The present study
was undertaken to determine whether splenic contraction
in response to adrenaline as evaluated by scintigraphy,
can serve as a diagnostic test in the staging of Hodgkin's
disease.

MATERIALS AND METHODS

The adrenaline test was performed in 33 previously
untreated patients with histologically confirmed
Hodgkin's diseasewho afterwards underwent explora
tory laparotomy and splenectomy. Hypertensive patients
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with organic disease of the cardiovascular system were

not given the adrenaline test.
Preoperative clinical evaluation revealed no evidence

of supradiaphragmatic disease in I 7 of the 33 patients.
In 16 patients splenic involvement was suspected on the
basis of routine scan evaluation (Fischer's splenic index
> 5 x iOâ€”@,focalfillingdefects).In 12ofthe 16patients
this was the only manifestation of intra-abdominal in
volvement, while in four cases positive or equivocal
lymphangiogramswerealsoobtained. Laparotomy re
vealed splenic involvement in eight of the I 7 above
describedpatients, and ruled it out in nine of the I 6 pa
tients at risk.

Patients were grouped according to the results of
postoperativespleenexamination (Table I). Group 1
included 15 patients with splenic involvement docu
mented by the discovery of Reed-Sternberg cells. Group
2 was composed of I 8 patients with normal spleens.

The spleen was visualized by lateral scanning fol
lowing administration of chromium-S I-labeled red blood
cells (6). Spleen size was estimated by measuring the
scan area with a planimeter, and the extent of splenic

contraction was judged by the decrease in projected area
as a percentage of the baseline area.

Patients were examined on the day following admin
istration of the tracer, before breakfast. After obtaining
the initial scan, a 0.1% solution of adrenaline hydro
chloride was injected subcutaneouslyin a doseof 0.5
mI/rn2 of body surface area. In 25-30 mm the scan was
repeated, the patient being accurately repositioned.
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Splenic contractionin responseto adrenaline was studiedby a radionuclldic
technIqueIn 33 patientswhothenunderwentexploratorylaparotomyandsplenec
tomy. The decrease In splenic size was estimated by the percent diminutionof
spleen area from the baselinescan, and was foundto be significantlyless (P <
0.001) in the group of patients with Hodgkin's involvement of the spleen. Possible
applications of the test for diagnostic purposes are discussed.
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TABLE 1. SUMMARY OF FINDINGS FROM PATIENTS (RANGES SHOWN IN PARENThESES)

soup 2tGroup 1'

No. ofpatients1518Age
(yr)29 Â±2.824 Â±1.4Sex
distribution:malefemale11Spleen

scan area (baseline)88 Â±6.3 cm2 (56â€”125)86 Â±5.3 cm2(55â€”134)Spleen
defects onscanMean

decreasein spleensize1 1 Â±2%24 Â±2.5%after
adrenalineChange

in neutrophils count67% (11/15 pts)53% (12/18pts)after
adrenalineChange

in lymphocyte count24G% (11/15 pts)160% (12/18pts)after
adrenaline.

Spleensfoundinvolvedatlaparotomy.t
Spleens normal at laparotomy.

9
6

7

4 3

During the procedure pulseand arterial pressurewere
measured and the intensity of side effects (palpitation,
pallor) werenoted. In 23 patients total anddifferential
leukocyte counts were made before adrenaline admin
istration and at intervals of I 5â€”30mm. The maximal
increase of neutrophils and lymphocytes was calcu
lated.

RESULTS

Analysis of the data showed no significant differences
in the baseline spleen size between the two groups of

patients. Mean initial projected spleen area was 88 Â±6.3
cm2 in Group I and 86 Â±5.3 cm2 in Group 2 (Table
I).

Figure 1 records the observed splenic responses to
adrenaline. Mean decreasein splenicsizeprovedto be
less in patients with involved spleen ( I I Â±2.0% in Group

I and 24 Â±2.5% in Group 2; P < 0.001 by Student's t
test).

Assessmentof the number and size of macroscopic
nodules of Hodgkin's disease in the surgical specimens
revealed that I 2 of 15 patients in Group I had multiple
nodules < 2 cm in diameter. Decrease in splenic size in
these patients ranged from 0 to 19%. In one patient the
spleen contained a zone of infiltration spread along the
axis of the organ, and in two patients splenic involvement
was revealed only by microscopy. Splenic contraction in

these three patients was 20â€”22%.Clinically, signs of
reaction to adrenaline wereclearly observedin all pa
tients in Group I.

Examination of the results from Group 2 suggests that
contraction of both larger ( I 34 cm2) and smaller (65
cm2) uninvolved spleens could reach 38%. In I 3 of I 8
patients, clinical symptoms of reaction to adrenaline
were easily observed and decrease in splenic size ranged
from 21to 38% (mean 29 Â±I .9%). In five cases,splenic

contraction was below 14%, and four of the five dem
onstrated no general symptoms of reaction. This was
consideredto result from insufficientdosage(two cases)
and high tolerance to the drug (two cases). In one pa
tient, general excitement may have caused reduction of
the normal spleen size before the baseline scan was ob
tamed.

Analysis of the changes in peripheral blood in I I pa
tientsof Group I and I 2 patientsof Group 2 showedthat
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FIG.1. Scan-documenteddecreaseinsplenicsizeinresponseto
adrenaline administration in 33 patients with Hodgkin's disease.
Patients were grouped according to results of postoperative spleen
examination.
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adrenalineinducedsimilarincreasesin the neutrophil
counts in both groups (67% and 53% over the baseline
levels), while lymphocytosis was even more pronounced
in Group1(240%comparedwith 160%inGroup2;not
significant). However, the difference in the mean de
creasein splenicsizein thesesmallersubgroupswas
foundto besignificant(9.0Â±I .9%and24.0Â±3.4%;p
< 0.01).

DISCUSSION

Analysis of the changes in peripheral blood was car
ned out to determine whether differences in the somatic
responseto adrenalinemightaccountfor observeddif
ferences in splenic contraction. The data led us to the
conclusion that impaired splenic contraction in patients
with involved spleens was not an accidental result of
feeblevascularreactionbutreflectedstructuralchanges
in the organ. This is thought to be due to a presence of
multiple tumor nodules, with development of concomi
tant sclerotic processes (1,7). The latter may explain the
limited contraction in patients whose spleens contained
few macroscopically visible lesions.

Since splenic involvement has not been documented
in any of the I 1 cases in which the decrease in splenic size
exceeded 23%, the adrenaline test appears to be partic
ularly useful for ruling out splenic disease. Long-term
clinical observation of 17 patients who had demonstrated
good splenic contractility (25â€”50%)supports this opin
ion, although in them the lack of splenic involvement had
not been surgically demonstrated. Still, it is clear that
a contraction of 23% or more is highly suggestive of an
uninvolved spleen, although the sensitivity of the test is
low (seven of I 8 in Group 2 showed less than 23%).

Apart from tumor proliferation poor splenic con
traction may result also from an individually insufficient
dose of adrenaline. It may also be imitated by an mad
equatelyobtainedbaselinescan,asit wasin fiveof 18
patients. Thus, clinical evaluation of the reaction's in
tensity is necessary to avoid false-positive results. This

is why five of the above-mentionedpatients were ex
cluded from further analysis. With our choice of 23%
contraction or less as the indication of splenic involve
ment, one obtains a sensitivity of 100% (1 5 out of 15 in
Group 1 detected) and a specificity of 85% (two out of
13 inGroup2 included).

Since it has been reported (8,9) that intra-abdominal
spread of Hodgkin's disease frequently appears to orig
mate in the spleen and to involve progressively contigu
ous abdominal lymph nodes, it would be reasonable to
use the adrenaline test to refine the indications for lap
arotomy in Stages I and hA patients. Since the long
term influence ofsplenectomy on immunity in surviving
patients is not yet clear, the opportunity to spare a pro
portion of patients from operative staging seems at
tractive.
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ERRATA

Inthearticleentitledâ€œQuantitativeMeasurementof SkinPerfusionwithXenon-133â€•byMichaelJ.DalyandRobertE.
Henry,appearingin J NuclMed2l : 156-160,1980,on p. 157in theequation, K=slopeconstantof Xe-l33washoutfrom
theintradermalsite(mm-â€˜),not(mI/mm-â€˜)

Inthearticleentitledâ€œFalseLeft-VentricularAneurysm:DiagnosisbyNoninvasiveMeansâ€•byGaryOniketal.,appearlng
in J Nuci Med 21: 177-182, 1980, line 13,rightcolumn, p. l79should read: scintigram (40,43, 50, 65)and true LVaneu
rysmcanalso.

Inthearticleâ€œTheDeltoidTuberosityâ€”APotentialPitfall(Theâ€œdeltasignâ€•)inBone-Scanlnterpretation:ConciseCorn
municationâ€•by D. Fink-Bennett and J. Vicuna-Riosappearing inJNuclMed 21:211-212, 1980,theauthors' affilliation
should read, â€˜WilliamBaumont Hospital, Royal Oak, Michigan.â€•




