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. Abatrart

The rencgram as 8 tool for evalunling patients with canrer of the cervix uteri. The purpose of this
report is to ascren the value of the isotope rencgram in the evaiuation of the patency of the uripary tract and renal
function in patiente ¥ith raner of the cervix. This caneer is the first neapiastic probiem in women in Puerto
Rize, siter the age of 41 Becsuse in a large number of patients the disease is diagnosed late, the problem of
ureteral comiressien by the tumor heeomes critieal for management. It ia of importance for the surgeon W know
the status of the pateney of the urasry soream ‘Ihe nrelogist wants to know the difference betwecn a blocked
kidney that i stil] functioning and a blocked kidney that ia cut of order, g0 that he can decide when to do
deeotop ressive gargery, The repogram differentintes A nonfunctinpirg kidney from a blucked kidney, which
differentia‘ion it not alwavs possible withi the exeretory urogram. :

Ir thie sudy pstients with advenced pelvie caneer, preferably cancer of the cervix, stage 11, were sclected
fram the [ Gongales Martines Oncolegic Hospitai v '

Hipputape 139 (Urthondolippure acid %1 was injreted intravencusly in a dose nf 1 we per 5 kilograms
of hodv weignl, The radiosctivity levels wore fallowed un over cach reaal area for half an hour weing surface
ceintillation ccuniers, The astivity was mepairnd with ratemetors connerted to airip chart recorders. Twenty
four patients were exapined, of which 13 hau cnrrinama of the eorvry etage IIT 135 had normsl renal function
and cxerctien of usine az refeeted by both the isotop» tost and the intiavenous pyelogram. Eight patients had
abnormal function in both Lests  In two patients the bests wers at variares: one was normal by the renogram
but was stmormal by the urogram. and the other showed the reverse, There are four cases in which the renogram
gives more information as io the nature of the renal etatns: two cases shewad irreverstble kidney damage unilat-
erally with reveraible damage mn e contralaieral kidnevs, and both cases showed hvdronephrosis by the
X-ray tests, In two other cases the renogram shows ahsense of exerelion and renal functicn whereas the pyelo-
yram showe ahsence of cenal function There was eonplete zorrelution Lietween the 15 ronograms and pyelo-
gramma but one out of eight renograms failed to correlate with toe intravenoua pyelogram sad vice versa. The
lemione of the wiinary systems may he of three types 1o Phese ensess axurerery, seerctory. or both. Coemparison
of the formation given by the renogam with the intravecous pyelogram Jeade one to believe that the reno-
gram may be of value in judging both the psteney of the ureters and ke integrity of funrtion of the renal paren-
ehyma. The frequency of uretesnl coropresticn was iwo filthe in the group of stuge 111 earcinciua of the cervix
uteri 1 eunclusion, the TEnogram apprars se good a3 ‘he infravenous nyelogram in demuneirating disturbantes
of renal exerction and superior for repal seciction. T the sick euncer pahient thic test seems to be more suitable
ag # screenirig procedure fur ahnormalities of the renal apparstus beesuse it can be done more easily.

Hesumen

Yelos del renograma como irstrumento evaluador de cineer del cuelio aterino. El propdsito de esta
memor.a es fnalizar €l vaior dei renagrams de isdtopos para evnluar ¢l ~stado de patente del sistema urinario
v la funcion renal en pacientes con cancer corvieal, Eeto tipo de ecéneer const:tuye e problema principal neo-
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plastico en las nwjerrs de Puertu Rico, pasados los 40 afivs de edad. Debido & ‘que en un gran ntmero de
pacientes la enfermedad es diaguosticada tardiamente, el problema de la compresion ureteral por ¢} tumor asuroe
un carhcter critico. Ea importante para el cirujano conocer el estado de aberturs de las vias urinarias. El
urélogo, por su parte, precisa conocer la diferencia entre un rifion bloyueado que todavia funciona y up rifiée
bloqueado que esta estropeado, para decidir el momento oportunu de una intervencién quirirgica. El renograms
establece la diferencia entre un rifién que no funciona y un riidén bloyueado, lo cunl no es xiempre posible con un
urograma excreorio.

Para este estudio se eligiercn pacientes con chneer pélvico avanzado, de preferencla céncer de la cerviz en
el eatadio III, del Huspital Onculdgico 1. 'Gonzdlez Martines,

3¢ inycetd en forma intravenosa Hipputope I (#ecido hipirico marcado con yodo-131) en una dosia de
1 uc por 5 kilogramas de peso de 1a paciznte. Se observaron los niveles de la radiaciividad sobre eada érea repal
durante media hora utihizando contadores de centelieo it superficie. Se midid s actividad con intensimetros
conectados A regisiradores graficos de bands. Se exawinaron 24 pacientes, 18 de cllas cun carcinoma de la
cervis en el estadio I17; 15 presentabun la funcién rensl y exerecidon de orina normsles segiin fue determinsdo
tanto por el examen isclipico eomo por el pielograma intravenoss. Ocho enfernias tuvieron, en atibas pruebas,
funciones anurmales. En Jos pacientes ios resultados dg las pruebus presentaron discrepancias, nna prueba
resultc norma) con el renograma y anormal con €] uragrama, ¥ s otra dié resultados opucstos. Hubo cuatro
casos en los que el renograma brindé mayer informacién acerca de la condicidn de loa rifiones: en dos casos
indicd dabes irreversibles en un riddn con dafios reversibles en el rifidn contralateral y. en ambos engos, el examen
con rayos X presenté evidencia de hidronefrosis. Ea olios dos easos, €l renograma indicod ausencia de excre-
cidn y funcidu rensl, mientras que el piclograma mostré gusencia de la funcion resal Hubo complets correlacion
entre los 15 renogramas y piclogramas, pero unc de cada ucho renogramas no presentd correlucion con el pielo-
grama intravenpso y viceversa. En estos casoz las lemopes del sistema urinario pueden ser de tres tipoa: excre-
torias, seerctorias, ¢ ambas. La comparacion de lss inliwrmacivnes dadas pur el renugrama v el pielograma
intravenoso nos ileva a la creencia de que el renograma pued-‘, ser de valor para juzgar tanto el-cstads de patente
de los uréteres como la integridad funcional del parénquima renal. La frecuencia de compresién ureteral en
este grupo de pacientes con carcinoma de la verviz del Utero, en el estadio III, fue de dos quintos. En conclu-
aién, el renograma parece ser tan efectivo como el pielograma intravenoso para revelur alteraciones de ia excre-
¢ibn renal y superior ain para la secrecion renal. Para el enfermo de céncer esta prueba parece ser més ade-
cuada como examen previg de anormalidades del eparsto renal puesto que puede ser realizada con mayor
facilidad.

Resumo

Valor do remograma ns determinacio do estado do clincer uvterino eerviesl. O objetive visado no
presente estudo € analissr o valor do renograma isotdpico pars avaliar-se s desobetrugdo das vias urinirias e a
fungio renal em enfermas acometidas de cancer cervical. Este tipo de clacer constitui o primneico problema neo-
pléstico. em Pérto Rico, entre mytheres maiores de 40 anoa. Em raziuv de ser tardia a diagnose da doenga. em
largo ntmero de casos, o problema da compressio uretérica, exercida pelo tumor, assume cardter eritieo. E de
grande importancia que o ciryrgido conheca 0 estado da desobstrucdo dus vias urindriss. O urologista presiss
conhecer a diferengs eatre o rim obstruido, puréi ainda funcionando, e 6 vl obstruidu a ponto de nio funcienar
mais, de modo & poder detrrminar 0 momento exato para a intervengdo descompressiva, O renograma indica
s diferenqn entre um rim que cessou de funcionar, e outro apenas obatruido, ¢ que nem sempre 4 possivel
conseguir por meio do wograma de excredo.

08 casos, apreseniados neste estudo, de cincer pehlca avancado, preferivelmente cancer cervical na fase
IIY, foram selecions.ios no Hospital Oncolégico I, Gonzhlezr Martines.

Fizeram-se irjegies endovenosas de Hipputope ™1 {acido hipirico marcado comn iddo-131) na dose de 1 pe
por 5 quilogramas de péso da enferma. Os niveis de radivatividade formin obgervadoe em cads uma das éreas
renais por meis hora. através de cintildmetros superficiaie, medindo-se a radicatividade por meio de aparelhos
ligados B registradores automaticos de fita. Vinte e quatro pacientes foram examinadas, das quais 18 spre-
sentavam carcinoma cervical na fase ITI; 15 apresentavam fungdo repal e excegio de urina norinais, determi-
nadas tanto através do exame 1wsotopico como do pielograma endovenoso. Oito enfermns revelaram, em ambas
a4 provis, funcio anormal. Em duas outras, cs examnes variaram, sendo o renograma normsl, porém avormal
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urograina, en um caso. dando-se o reverso comn & outra pacicnte Houve gqnatro easos em rue o renograma
roccen mais informaghes acérea da condigBo dos rins: em dois, indicon danos irreversiveis em um rim, com
nos reversiveis no outre rim, evidenciando o= raios-X a existéncia Jde hidronefrose, em amhos os caros. Em
Itros dots easos, n repograma mostrou existir suséncia de exere¢io ¢ de funcdo renal. ao passo que o pielograma
diea wuséneia de funcio renal, Verificou-se complets eorrelacio entre 13 renogramas e pielogramas, porém de
da oito renogramas um deixon de eorrelaciunar-se com o respeetivo pielograma endovenoso, e vice-versa.
3 lesice dou sistema urindrio podem ser de trés tipos nos seguintes casos: exeregiio, seerecido, o ambos. A com-
wacio das informagdes forneexias pelo renograma com ag do pielograma endovenosn leva a erer que o reno-
ama ¢ de valor tanto para apreciar-sc a descbstruclio dos ureteres, como a inteeridade funciona! do parénqui-
a rensl. A freqiéncia da compressiio uretériea, nesse grupo. eorresponden a 40% entre patientes com carcinoms
crino rervieal na fase 11T O renograma om conelusiio, se adigura tan efetivo quantn o piclograma endovenoso
w4 revelar vertarbaces da exercedo renal, @ é superior pura a secercgio renal. Relativanunte § eancerosa, éste
me, por ser male fheil, =0 afipura mais conveniente do aque o processo e eliminacao de anomalias do sparelho
nal.

In 1956, Taplin, Mermitth and Kade % developed Materiala amd methods
e isotope renograns. Winter ™' in the same vear
a5 introdducad 1t o elinieal preetice  Tn 1957
wh 1959, Winter 4 % described the value of the test -
a sereening procedure 3o renal bypertension. Don-
berg %' 1n 1959 found good eorrelation between the
nopraw and other ehniral and radiologiend findings
patients with eixtruction of the upper vrinary tract,
uriguez Rozado '™ foand eomplete correlation be-
een abmormal pyelography and rencgrams in a
oup of 21 patients. Zum Winkel ** in 1961 studying
e urinary trsct amd ronal funclion reported 859%
rrelation between the renogram and the radiographic
wmination m a group of 104 patients with abdomingl
mors, '

The purpose of thi= work ie to describe our experi-
ve with the isotope repogram in investigating the
fenry of the nrirary cutflow of patients with canrer
the cervix uterr Thiz form of eaneer is the most
evalent form of malignaney in women nbove the
e ot 40 in Puerto Rico. A large yroportton of pa-
nts unfortunately come :n late for Lingnosis shen
eir di~cuse ix moderately or severely advanced, At
18 stage the probiem of uretcral compression by the
mnr. and henre, interference with the urinary ont-
w, beromes entical for management. It is of prime
iportatee for the aurgeen to know the srarus of the
tenev of the urtngry <tr¢am, The urologist wants
differentiite betweon a blocked kidney with good
netion wnd a hloeked kidnoy withuat funetion, =0
at he can decide when o attempt decompressive
rgery. Refore toe advent of the renogrem thiz was
t poseible in many instances with the use of the
ual #linics! proecdures {or evaluating the renal fune-

Thiz study was done an 24 patients with doenmented
pelvie malignuney undergoing radiotherapy st the
I. Gonzidez Martinesz Oneclogie Hospital, Dingnosis
was established by biopay, and local extension of the
disvase wus deteruined pecording to aceepted inter-
national eriteria for elassifylug earcinoma of the
eervix by stages. Additions! information was obtained
Iy routine laborajory examinations, blood ehemistries,
renal functich tests, intravenons ]\_\,'oi.c)grams_. and
ev atoseoby. ' '

The renographic studies were earried ot at the
Clinieal Applieatione Divizion of the Puerto Rieo Nu-
clear Center using indine 1'! labelled orthoiodohippurie
aeid obtained in cabibrated form ready for injection
from Squibb Ruudiopharmacceutieal Divigion. The tech-
nique is the same as thal deseribed by Winter ef al.@
The patient ix po-itioned in 8 Ligh chair with Jow back
support, his abdomen facing the hind part of the chair,
Lis back remaining [ree for adequate placement of the
Jdetectors. The deteetore are made up of 17 x 17
thatlium-activated sodium jodide seintiliation eryvetals
collimated by a lrad shield, with un opening aperture
of one and § inehes (137) and depth distance crystal
1o aprrinre of one and § inches (131”1 subtending an
angle of 307 The instrumentation gystem consists of
seintitlation  dutectors, ratemeters and  strip chart
reeorders Tor simultaneous recording of activity over
earh rensl area Hippuric aedd I is njeeted intra-
vepously in oo dose of 1 pe per 5 kg of body weight.
The duse of radionctivity injected usually ranges 10
10 20 ge per persen per test, which has been considered
to give the patient less then 1% of the radionetivity
produced by a single X-rey exposure.' Renograms

m. Nowadavs, with the use of the renogram-we may were interpresed areording to the eriteria of G. V.
able to iferentiate a neafunctioning Xidney from Taplin ef «l2 '™ When hippuric acid is injected

blocked but funetioning kidney. there 1e an imtial almost upetraight peak of activity
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Norma! renogram.

that occurs in a few seconds and represents the vasey-
larity of the kidneys, (Fig. 1, segment A) followed by
s second less steep rise of the curve during the next 3-6
minutes. This is the interval of active tubular extrac-
tion of the labelled subetance from the blood, {seg-
ment B or secretory phase). The last portion of the
curve begine at the pesk reached at B, and ends in
s platesu pear background 15-20 minutes later. Thia
Iatter portion, called segment C represents the excre-
tory function, which is delayed when there is difficulty
with the uringry outflow.

Reeults

Twenty four patients were examined, of which 18
had carcinoms of the cervix uteri, stage III. Fifteen
had normal recal function and exeretion of urine as
rofiected by the renogram, the intravencus pyelogram
and other clinieal tests. All the abnormalities by

Tamr |

DISTRIBUTION OF PATIENTS BY STAGES—
CA CERVIX UTERI]

Stage Pstients
1 2
11 4
IiI 18
Total 24
.

either the renogram or the pyelogram were found in
the stage IIT group. In seven inetances both teste—
the renogram and tbe pyelogram--were abnormal;
there was one false negative and one false positive
renogram when the renogram waas evaluated in terms
of the excretory urogram. The PSP (Table 1I1) waa
done on 1§ patients; 11 were normal and 5 abnormal;
two of these were found abnormal by the X-.ray or
isotope examination, two had diastolic hypertension,
and no explanation was found for the fiith case. Ia
the group of 11 normal PEP, there were 3 abnormali-
ties deteeted by the rerogram and the intravenous
pyelogram.

Lack of visualisstion of the dye contrast media og-
curred in 4 matances. This was asgociated with non-
functioning kidneys. The renograms showed a patters

Tams 11

CORMELATION OF RENOGRAM WITH THE INTRA-
VENOUS PYELOGRAM BY STAGES

Btage
Tawogye m VP 1  § 3 Tots!
normal normsl 2 4 9 1.
abnormal shoormal . .. 7 7
normal abnormal o 1 1
aboormat normal 23, } 1
Total 2 4 18 U
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Tasez 111

CORRERATION BETWEEN THE PSP TEST (POENOL-
SULPE(¢ NPTHALEIN), THE RENOGRAM, AND THE
IT;TRAVENOUS PYELOGRAM ZY STAGES

¢ 4 e Renogram 1 .?. 8 Patients

ghnormel  noemal sormal i S L |
sbaartoal  sbmormal  sbmorms! .. - 2 2
porioal normal aormal . 3 [ 8
notmnl abnormal abaormal H 1
avrmal abnormal mormal 1 1
normal normad sbuormel 1 1
Total 1 4 1 1

, 140158

nr. -—1-9-0—

of sbeent kidoey in these four eases. Hydronephrosis
occurred in 4 instances. This was accompanied by
unilatera! lack of kidney function in two, and bilateral
loes of funetion in the other two.

Dlasuscion

The value of the isctope renogrsm to deteet impair-
mert of the excretory funetion in diseases affecting
the upper urinary tract has been well extablished from
the work of Taplin et al,"% Winter et ol,”® and

I

Donneberg.*® The prolfiem of uretaral corpression
by carcinoma of the cervix is well known by the elini-
cisn who treats these patieats and the pathologied.
Bockler and Prins ¢ found ureteral blockage o4 au-
topey in § of 150 women who had been treated with
surgery and radiotherapy. A similar experiencs was
reported by Marcial;* 71% ureteral obstruction in
180 necropeies in cases of cancer of the omrvix. Zum
Wiakle 0% reported a high incidence of uretera! blosk-
sge due to abdominal tumors and carcinoms of the
cervix uteri in 65% (00/138) of his patients. He
also found 85% ocorrelation between the remogram
and the IVP.

In this group of patients the renogram sod the

~ IVP showed & high degree of correlation 15/18 mer-

mal, 7/7 sbnormal, one false negative and one false
positive. A false positive in most instances ia prob-
ably due to positional {actors; this can be checked

" by repeating the examination with better positioning

of the patient. The incidence of urinary obstruction

in 7 out of 18 is not as high as reported by other

suthors {ibid).**™ This may be related to the sise
of our sample,

Correlation between the PSP, renogram, and vp

was not good. The lesion of the urinary traet in cam-

. cer of the cervix is primarily an obetructive phe-

7

p
= o maili l *r-m_

Fig. 2

Abnormal renogram. No function on right. Obetruction od left.
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Tig. 2
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Abnurma! renogram. Bilateral ohstruction, Twanaired renal function.

nemenon, but sonmer or later the secretory function of
the renal parenchyma may be impaired, and ultimately
the vascular flow will aiso be affected.

The renogram is a test that can be easily performed,
can be done rapidly, is nontraumatic, can be done in
ail patients, and has shown a high degree of rorrela-

Summasry

1. Twenty-four patients with cancer of the cervix
were studied with the ['* hippuric acid remo-
gram, iritravenous pyelography, and other clinieal

- tests,

tion with other clinical tests, At times it may even 2 i;g;te;?l _pa:}l!enis;mizg] a(i?t:?:k:ﬁiec?:;mbvm.fi; J{
give mformah.on not ebtainable by e.)ther nnlem‘-m, resogram and IVP belong to this group of

In two of this group of the four patients with hvdro- patients,
nephrogis, the renogram added valuable information 3. Approximately two fifths of the patients (7,18)
by showing unilateral and irreversible iack of kidney had signs of ureteral compression as shuwn by
function with blocked but preserved eonuralateral kid- the renograms or IVP,
neys (Fig. 2j. This informaticn cannot be obtained 4 Caorrelation between the renogram and the IVP
from the IVP alone, In ancther two cases {Fig. 3) the wag excellent.
IVP showed no visuaiimtion, while the TENGErAmM 3. The value of the rencgram for detecting abnor-
showed this was due to lack of kidnev function, a malitiea of urinary exeretion and renal! function
conclusion that cannot be reached on the hasiz of the in patients with ecancer of the eervix, particularly
IVP alone. stage 111, ie discuseed.
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THE ROLE OF

CALCIUM ON THE INTESTINAL

ABSORPTION OF

VITAMIN B,y iN TROPICAL SPRUE
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{From: the Deperterd of Medicine, San Juan City lospiisl, the Clinicad Applications
Division, Puertn Hico Nuclear Conter wnd the Arimy Medical Tropital Bescarch Luooratories,
San Junn, Puerte Ries)

Grisbeck and Nyberg® observed that
the wurinary axcretion of radicactive
vitamin B obtained in the Schilling
test was notably decreased i nommal
individuals given the calciun chelat-
ing ugrent cthylevediamine tetra-acetate

{EDTAS. This effect was avoided
when calcium Jactate was given orally

with the EDTA and labeled vitamin
B, In 2 series of experiments,
Herbert®” showed that caleium ions
influence the ability of hog intrinsic
factor concentrate to improve the up-
take of vitamin B, by everted sacs of
rat small intestine and by liver slices
in vitro. Later this observation was
confirmed by Cooper and Castle®.
Subsequently (Grﬁsﬁeck, Kantero and
Siurala*) it was reported that calciumn
lactate improved the intestinal absorp-
tion of vitamin By, in idiopathic stea-
torrhea but net in pernicious anemis,
The similarity between tropical sprue
and idiopathic steatorrhea prompted us
to investigate the effect of caleium on
the absorption of vitamin B,. in tropi-
cal sprue.

Naterigls and Methods., Sevenieen Puerto
Rican paticnts, age 17 (o 60, with tropical
sprue were studied, Three of the patients were
untreated awd 14 had been troated intermit-
tently with liver extract, folic acid or vitamin
Bu %or periods ranging from 1 to 20 years.
Criteria for diagnosis of tropleal sprue eon-
sisted of macrocytic anenis, raegaloblastic
ervthroid nraturation, weight loss, steatorrhes
and defective intestinal ebsorption of xylose

( 68/548 §

and vitamin A. All treated patients hed these
Endings inftialy, but were in clinical remis-
sion at the time of this study. Blood eounds,
vitamain A, and xylose absompidon tests were
done o determine the presend heratslegic
and zbsorption status. Sermin phosphurus and
ealeiors: determinations were porformed  ac-
cording to the methods of Fiske-Subburow
and Clark-Cellip respectively, Each patient
was subjucted to two Schilling tests, at ap
intesval of one week. A tracer dasa of D5
uc. of Coglabeled vitarain Bis was given
orally. A 1 mg. flushing dase of vitomin B
wis injected 60 minutes after the orel dose
and the wine collscted for 24 hours. Intrin-
sle factor was given orally in the first test
with the vitarnin Ba, In the seoond tewt, 3.5
gm. of powdered calcimm lactote was given
orally 30 minutes before the rediovitarin
and 3.5 gm. simultanecusly.

Results. The results of the intestinal
absorption tests are listed in Table 1.
Vitamin A absorption was impaired in
13 of the 17 patients. Xylose absorp-
tion was iinpaired in 31l but one patient
{Case 10). The Schilling test with in-
trinsie factor and with calcium lactate
was abnormal i all 17 patients. Nor-
mally the 24-hour urinary excretion of
]abeﬁad B;; ranges from 10 1o 35% of
the administerec. dose. In the present
study, when intrinsic factor was ad-
ministered, the 24-hour urinary excre-
tion ranged from 0 to 6.5%, with a mean
value of 2.2% of the oral dose. With
calciuzn lactate it ranged from 0 to
4.5%, with mean value of 2.1%.

Discussion. The exact physiologic
mechanism of the intestinal abrorption
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of vitamin Bie is =il uwnknown, Te-

cent-lg; evidence has been reported
wrich tmplies ealcium plays a role on

the absorption of vitamin By Glass,
Bayd and Stcphanson® observerl that
the percentage of vitamin Big absorn-
tion decreased in mian as the oral dose
of the vitarnin was increased. He pos-
tulated that vitarain Dy, is absorbed
in the distal ileum wvian an intramural
receptor nmzlogous to the apoferritin
mechanismi. Herbert suggested that the
acceptors bound the vitamin Byg-intrin-
sic factor coraplex in the rat intestine
and the presence of caleium ions is
necessary for binding the complex,

Calcivm, in defective fat digestion
or absorption, formis insoluble soaps
with fatty acids and is lost in the steols
{ Korelitz end Janowitz? j. The amount
of the jon available for the intestinal
absorption is, therefore, reduced. The
concomitant loss of the fat-soluble
vitamin D further accentuates the in-
efficiency of calcium abserption. For
reasons pending definite elucidation,
derangemerits of calcivm metabolism
in tropical sprue are practically wun-
known in spite of steatorrhea.

The intestinal absorption of vitamin
B,; is impaired in tropical sprue and
the defect appears to be independent
of intrinsic factor and calcium. Minor
diffcrences were observed in the two
Schilling tests dore on each patient.

The American Journal of the Medical Sciences

November, 1961

These differences were not significant
and probably represent Auctuations in-
herent in the test itself, Analysis of
Grisbeck’s cases of nontropical sprue
shaws only one person had a significant
vise in the urinary excrstion of the
radiovitamin after the oral calciom
inad. In this mstance, the urinary ex-
cretion rose from a very low value of
% to 20% with calcivm,

Malabsorption of vitamin . in pa-
tients with tropical sprue most lixely
sesults from damage to the reccptor
mechanism within the intestinal mu-
cosa, as part of the histopaihelugic
changos found i this disease ( Butter-
wortls and  Perez-Santiago'). More-
over, the finding of patients asympto-
matic for many years but with persis-
tently abnormal vitaniin Big absorp-
tion, implies the damage to the recep-
tor mechanisin may be perraanent and
irreparable in many patients. This
would explain the persistence of im-
paired vitamin By absorption and the
failure of calcium or intrinsic factor
te improve absorption.

Summary and Cenclusions. The in-
testinal absarption of vitamin Bz was
studied in 17 Puerto Rican patients
with tropical sprue. Vitamin By, sb-
sorption is markedly impaired in this
disease and beither intrinsic factor nor
caleium lactate improved absorption of
the lahelied vitamin.
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DEMOSTRACION EXPERIMENTAL DE LA EXCRECION DE SEROALBUMLNA
EN LAS GASTRITIS

Por: Dr. A. Rodriguez Olleros, F.A.C.P., F.A.C.G*
Dr. S. Irizarry*¥
Miss M. Rivera¥*k¥

Los estudios, ya cldsicos de los autores alemanes, habfan seflalado la
presencia de alblmina en cantidades anormales en el jugo géstrico de ciertas
gastropatias, Katsch (1) estudia y demuestra contenido anormal de albGmina
en el jugo géstrico de las gastritis de las infecciones y las gastritis "serosa'.
Este autor y Balker (2) habfan desarrollado un método a base de la turbidez
que produce el scidosulfpsalicilico en los 1fquidos albuminoscs.

Citrin (3) describe el sindrome de "Hipoproteinemia hipercatabélica" con=-
secuencia de la abundante excrecién de seroalbimina en los casos de gastritis
hipertréfica gigante, Butz (4) lo confirma. Norpoth, Surman y Gloesges (5)
usando la electroforesis sobre papel, demuestran en el jugo glstrico albGmina
de origen "inflamatorio". Heinkel, Preisser y Henning (6) comprueban que los
pacientes de gastritis atréfica tiemen una baja de la cifra de albGmina sérica
de valor estadfstico. Glass e Ishimori (7) con la misma técnica de la electro-
foresis sobre papel demuestran que los jugos ghstricus de pacientes de gastritis
superficial y gastritis "hiperdcida” contienen lus productos de degradacién de
la seroalbimina.

Material y Métodos:

Hemos usado perros mongroles de peso aproximado de 30 libras. Los dos
dfas previos al experimento se les administrt 1/2 cc. de Lugol dos veces al dfa.

Tres perros se usaron para log estudios de control. A cada uno de les

inyect6é intravenosamente en ayunas, AlbGmina I-131 "RISA" en cantidad de

26 uc dilufda con albimina a razém de 2.6 uc x cc. Se cbtuvo la sangre para
contage a los diez minutos, estableciendo la distribucién de actividad inicial
en el plasma. Se volvié a obtener sangre para contage todos los dias sucesivos
durante 8-10 dfias, siempre en ayunas. El dia cuarto después de la inyeccién de
RISA se hace la prueba de abtencidn del contenide gistrico. Se inyecta a cada
perrn en ayunas 1/2 cc de Histalog €25 miligramos). A los 25 minutos se anes=
tesia con Nembutal sédico intravenuso. Se intuba el estfmago estando el perro
en decGbitn izquierde y se extrae todo el contenido gastrico que se descarta.

*Profesor Asociadn de la Escuela de Farmacia y Escuela de Medicina,

Universidad de Puertu Rico.

#¥%Director, Divisidén de Aplicaciones Clinicas, Centru Nuglear de Puerto
Rico, Universidad de Puerto kico.

***T&cnico de Investigaci ones, Divisidn de Aplicaciones Clinicas, Centro
Nuclear de Puezta Rico, Upiversidad de Puerto Rico.




Pdgina #2, Demostracifn experimental, ete.

Desde entonces, durante 30 minutos exdctos, s¢ TeCoge <on aspiracién
continua la secrecidn gdstrica que s¢ mide y se envia al contage.

S¢ ha repetido la misma técnica cn losg siguientes tres grupos:

1} Dos perros a los que durante 64 dias (9 semanas) se les administrd
por sonda 2 cc de Crcoscta y 2 cc "Dipl' diariamente excepto los domingos.

"Los perros desarrollaron la llamada gastritis serosa: congestidbn,
dilatacién capilar, edema muy poco componante celular™,
s Yy Y F

Terminado ese peciodo se les inyectaba 26 uc "RISA" y se procede como
hemos indicado en los controles.

2) A 2 perros se les administrd por sonda gistrica dmns gramos de cincophen
(atofin) suspendidos en agua, dos veces und semana.

“Con este método (8) se produce una gastritis ulcerativa del cuerpo y del
antro del estémago. Hay miltiples erosiones superficiales la mayordia de
un mllimetro de didmetro. La tdnica prupia estd edematosa y moderadamente
infiltrada con neutréfiles.' (figuras 1 y 2).

£l lunes de la semana siguiente se inicié en elles la prueba con PRISAY
en idéntica forma que en los anteriores,

3) Tres perrns a los que a través de un citeter ureteral inclufde y fi-
jado en una sonda gistrica, se les instilé en la parte alta del eetémago,
dos veces por semana, durante cinco semanas 3 cc de la solucién en alcohol-
eter ,de aceite de croton al 0.5%.

Se procedié con ellos inyectdndoles 26 uc “RISA” en igual forma que la
descrita. £Estos perros desarrollaron gastritis papilomateosa (1) (Figuras 3,
4,5,6,7). Todos los animales de los tres grupos fueron sacrificados una vez
terminade el experimento para el exémen histopatoldgice del estémago.

Resultados

Tres animales del grupo coutrol y 7 animales del grupo experimental
formaron la poblacién estudiada. Se determiné el tiempo de semi-desaparicibn
de la albdmina 1-131 y el nivel de I-131 en el jugo gistrico antes y después
de realizada la gastritis e«perimental. Come control de esta prueba se hizo
un estudio de la fijacién de iodo a la albdmina marcada y se detcrmind que
en 10 dfas la presencia de I=-131 inorginico como resultade de liberacidn
del yodo de la protefna era despreciable - griafico 1. Las curvas de desa=
paricién sanguinea de la alblmina 1I-131 se determinaron tomando valores de
radicactividad total y radioactividad de la fraccién proteica encontrindose
que el valor del yodo I-131 libre en plasma con relacién de la radiocactividad
total el dfa quec se tombé la muestra géstrica fué 4.9%, (Tabla 1 y grédfico 11).
Se asume que en el estado de equilibrio cuando se muestrea el jugo gistwrico

(1) Esta gastrictis sera descrita en trabajo separado de los Drs.
Rodriguez Olleros y L. Galindo.




Drs. A. Rodrigues Olleres, GSexple Irizarry

Figura #% - Gastritis de Atofdn en perro. Dilatacifn
glandular, edema de la ldmina propia,
intiltracidn.




Drs. A. Rodrfguez (Qlleros, Sergio Irizarry

Figura #2 « Gustritis de atofén en perro;
tleera superficial,




Figura #3 - Perro Normal - Gastritis papilomatcsa

con aceite de c¢roton.

Drs. Rodriguez Olleros, Sergio Irizarry



Figura # 4 - Perro 8 instilaciones. Se ha perdido
el paralelismo de las glfndulas, comienza
a dilatarse las gléndulas superficiales.
Gastritis papllomatosa con aceite de
crotdn,

Drs. A. Rodriguez Olleros, Sergio Irizarry




Figure #5 - 8 instilaciones; quiste, gran edema,
infiltracién célula redondas y algtn
ctxinsfilo.

Gastritis paplliomatosa con acelite de
crotén.

Drs. 4, Rodriguez Ollercvs, Sergio Irizarry
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TABLA I

FRACCION (%) I-131 LIBRE EN SANGRE
AL TIEMPO DE MUESTREO DEL JUGO GASTRICO
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Pdgina #3, Demostracidn experimental, etc.

la albGmina circulante estd acompafiada al pasar por un defecto en la
pared gdstrica al 1dmen del estdmago, de las fracciones de yedo libre

y yodo proteico correspondientes a las que existen en la circulacién.
El andlisis del jug: gdstrico no se hizo instantineamente por l¢ que
los valores del precipitado del jugo gédstricu no son vilidos para ex-
presar el verdader: valor de radicactividad proteica al romente de la
trasudacifn. Por eso el valor del nivel de I-131 fijo en proteinas
trasudadas se puede vbtener aplicando una correccin que se obtiene
tomando como factor de correccidn el % de radicactividad proteica
presente en la albtmina circulante (fabla I). Otra pesibilidad es con-
siderar la radiocactividad total del jugo gastrico cemo indicadora de la
actividad proteica ya que ambos flustfian en la misma direccidn, Los
valores de I-131 en el ,ugo gastrico se expresan como radicactividad
total o como radioactividad corregida. Los resultados de 3 grupos

de animales en lvs cuales se practicaren 3 tipos de gastritis aparecen
en la siguiente tabla siendo los animales 1, 2, 3 tratados con Diol=
creosota, el 4 y 5 con atofdn y el 6 y 7 con aceite Creton.

TABLA II
Animal # T 1/2 dias alb.1-131 7 dos 1-131 juge gastrico 1/2 hr.
Control - Experimental Controel Experimental

Act.Tot.-Correg. Act.Tot.-Correg.
1 (Canela) 9.0 6.2 0,16 0.16 2.41 2029
2 (Blanen) 8.2 5.4 0.69 0.66 1.91 1.76
3 (Resentido) 6.0 4.2 0.57 0.53 0.60 0.56
4 (Barquilla) - 6.0 - - 1.03 -
5 (Pinto) - 6.2 - - Jud -
6 (Café) - 6.6 - - 1.3 -
7 (Tabaco) - 4,1 - - 1.2 -

PROMEDIO 7.7 5.5 0.47 - 1.66 -




Pagina #4, Demostracién experimental, ete,

La cantidad de juge segregado en 1/2 hora en los animales experimentales
antes y después de la gastritis se puede apreciar en la siguiente tabulacién:

Tipo Gascritis aniwal i Vo ldmen Juzo

[P}

datvien de 1T bory
Antes 1/2 hr. después

Diel Creosota 1 25 ml 72 ml
2 30 ml 218 ml
3 123 ml 160 ml
Atofin 4 - 60 mi
3 - 144 ml
Crotén 6 - 34 ml
7 - 11l ml
PROMEDIO 66 ml 114 ml

control fué 0.47% desis administrada y en log animales experimentales
fué 1.667%, E1 promedio del voldmen segregade en 1/2 hora por los anima-
les control fué de 66 ml y el voldmen segregado por los animales experi-
mentales fué 114 ml. Los valores antes ¥y después del éxperimento aparc-
cen ilustradns en el grifico IIT ~ curvas tipicas T 1/2 albGmina~131 y
grifico IV T 1/2 albGmina 131 y actividad del juge géstrico,

la climinacifn, Gordon (9) en 1959 usé can este propésito el Polivinil
Pilorrido-Me (P.V.P,) sefialado I-131 que si se elimina por el tubo die

gestivo no serfa digerido ai reabsorbidn ¥ se recogerfa en la excreta.

Pero el método ha sido descartads por nbjeciones tan serias, como 1la

La electroforesis sobre el papel ha side el métode utilizado pnr
Norpoth (5) y Henning (10), Glass (7) ¥y Gulberg (11).
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Pagina #5, Demostracién experimental, etc.

Este métode ha sido complementado con la técnica de inmunoelectro-
foresis por Oystese (12) y Hurliman (13). Estos autores han proporcioc-
nado excelentes datus sobre las vias de excrecidn y sobre las diferentes
fracciones de las proteinas sangufneas eliminadas. Hurliman ha demostradu
que el estfmago normal elimina muy pequeiia cantidad de seroalbimina y
globulina. Solo en las gastritis andcidas y en los casos de anemia per-
niciosa la presencia de estas substancias puede evidenciarse temande el
jugo directamente. kn los estlmagos con normalidad clorhidre-pépsica
es necesario neutralizar con una solucién'buffer’el juge géstrico segln
se va segregandn. En el cédncer gdstrico y en las gastritis, la cantidad
de las mismas proteinas que se segregan en ¢l estdmago normal, aumentan
considerablemente. FPor eso en la "hipoproteinemia hipercatab6lica' que
se produce por &stag pérdiduas el trazadn electreifcrético tiene por
caracteristica el aumento proporciumal que experimenta la onda de las
globulinas.

Pero el métedoc de la electroforesis es fundamentalmente cualitativo.
Esta era la limitacién para aplicarloc a nuestro proyecto.

En estos dltimes afios se ha aplicade al estudio de las pérdidas de
proteinas a través de la mucosa gastrointestinal la combinacién de "RISA"
intravenosa y la resina Amberlite CL. por via oral ( 5 gramos 4 veces al
dia ).

f£sta resina fija el I-131 y lo elimina en la excreta donde se dosifica.
Han trabajado en este método Seejeebhoy (14), Jones, (15}, Sum (16),
Jiménez Diaz (17) y Lizoro (18). Con este método se recoge aproximada-
mente el B0% del I-131 que se elimina, Perc normalmente se elimina parte
por la saliva y bilis y el resto por la mucosa gastrointestimal. La
razfn para no aplicar este método a nuestra investigacién cstriba en
lo poce selectivo que es cuando se quiere determinar exclusivamente
la eliminacién géstrica.,

Hemos practicado la recogida directa del juge gdstrico segregado du-
rante un perfcdo de tiempe igual para los animales de contxrol como para
los del experiment:.

Los autores antes citados (7) {(10) (13) (l4) han comprobado que el
jugn gastrico active disoeia en pocos minutos la albdmina segregada en la
cavidad géstrica.

El jugo gédstrico de nuestros perros tanto controles come de experi-
mento tenfa un Ph 1-2. Por esto desistimos de precipitar la albGmina.
El I-131 de la albdimina segregada y luego hidrclizada estaba en forma de
polipeptidos I-131, tirosina I-131 y I-1i31 libre, ibid 7, 10, 13, 14,
El crntage de este I-131 en nuestrus tres grupes de gastritis demuestra
un aumentn substancial en relacién con los animales contrel. Las curvas
del"turnover'del I-131 del suerc evidencian un paralelismc sostenido entre
la curva del I-131 tcotal y la obtenida en la precipitacidn de las proteinas
del swe ro, Por estn puede afirmarse que el aumento del I-131 del juge
gAstrico procede de la alblmina excretada peor la mucosa.

Simultdneamente el "turnover''del 1~131 del suern de nuestros perros
gastriticons estd francamente acelerado en ccmparacidn cun los contreles.
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La concordancia de estos dos dates, jugn gistrice v suern, nos lieva

a la conclusién de que en nuestras gastritis experimentales est4 aumentada,
la excrecién de alblmina por el estémago.

Habiéndose comprobade por los autores citadms ia pérdida de albimina
en las gastritis humanas hiperpldsicas, gigantes, atr6ficas e incluse en
las agudizaciones de las gastritis superficiales, la demostraciAn per
nosotros de pérdidas anormales de albdmina en ciertas gastritis provocadas
en los perros tiene valor para proyectarln en la clinica.

Les perros srn probablemente los animales de experimentacién cen
estémagn mis resistente a la agresion.

Ls muy probable que en los humanes gastritices crimices, que comn
cualquier humaneo que vive la medicina presente ingiere cmn relativa
frecuencia medicamentos que contienen aspirina y antirreumdtices en
gencral, balsimicos expectorantes, y minerales de Fe y Cu, sufran agudi-

zaciones de su gastritis con mayores pérdidas de albGmina a través de
su mucosa gdstrica.

Este hipercatabolismo unide o las inadecuadas dietas en que se refu~
gian estos pacientes para disminufr las molestias digestivas, son factores
principales de la mala unutricién de gran parte de lns gastriticos crénicos.

RESUMEN

Se han prnducido en 3 grupos de perros tres grupos de gastritis:
1) "Serosa”™ cen creosota=Diol

2) "Erosiva' cen atnfin

3) Papilematosa’ cen aceite de croten

Lrn todos ellecs se ha realizado la prueba de inyeccién intravenosa
con albGmina I-131 RISA midiende el'turnnver'en suern y la eliminacién
pnr la mucnsa gastriea.

Los resultades se han comparade con perros uormales resultando que
los perres gastriticos tiene un'turnover''mds rapide y aumentan significa=;
tivamente la excrecifn de albGmina I-131 por la mucosa gistrica pnr encima

de lo que se podria explicar a base del aumente en el voldmen de jugo 5.
géstricn segregade,
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3)
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7)

8)
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UPTAKE MEASUREMENTS: DETERMINATION OF THE PROBABLE MAXIMUM
DEVIATION OF THE UPTAKE MEASUREMENT AT THIS LABORATORY

Dr. Sergio Irizarry, Clinical \pplications Division, PRNC
Mrs. Hada Livia R. de Colén, Clinical Applications Division, PRNC
Miss Zenaida Frias, Radiotherapy and Cancer Division, PRNC

In order to determine the maximum deviation in our uptake measurements
a study was conducted on eight cooperative patients who were measured re-
peatedly 24 hour after the administration of an oral dose of I-131. Each
measurement was performed as if{ it were a new procedure; that is, the
patient was moved out of the examining room and brought back in again
for each measurement. Phantom measurements were similarly done anew
cach time and the instrument was changed from position and brought again
to the measuring position for the phantom and patient each time. as needed.

The technique used in this laboratory is based on the method publ ished
by Marshall Brucer, (1) 1959 which uses a combination of filters to measure
the phantom and patient's thyroid gland. One of these filters, filter A,
1/16 inch lead thickness filcer, is attached to the lower end cf the detector;
its purpose being to stop weak secondary radiations coming from the body of
the patient, and to allov primary gamma rays from the source (the thyroid
gland and phantom) to reach the detector. The other filter, filter B, is a
4 x 4 inch lead block which is applied over the source in the phantom and
patient (thyroid gland) to cut off all primary radiations coming from the
source to obtain background counts.

7,

The measurement consists of 4 counting steps, two swhstractions and
a division which are related in Marshall Brucers' (1) formula to obtain the
final results as follows:

% uptake by the thyreid gland - Counts in patient - Counts in patient

with filter A with filter B x 10C
Counts in phantom - Counts in phantom
with filter A with filter B

The phantom we use is a phantocube (plastic phantom) and the source
consists of I-131 capsules located at 3 cms depth in the phantom. The
measuring distance is approximately 28 cms from the c rystal and exactly
20 cms from the lower end of the detector to the skin of the patient or
the outer surface of the phantom. The scintillation unit is a 2" D x 2"
sodium iodide crystal housed 3 inches within the detector and the aperture
of the detector is 3.25 inches in diameter. The counting efficiency of
this system is of the order of 1000 counts per minute per microcurie at
20 cms from the lower end of the detector .




RESULTS

72 measurements were performed in 8 patients. Each patient was
measured scveral times and the series of measurements were individually
analyzed for the mean, standard deviation and the maximum deviation
from the mean.

The feoliowing table shows the data obtained in the cight patients
examined,

Patients No. 1 2 3

I~
W
O
~J
o0

Uptakes

% administered 19.03 44.42 31,55 21.58 25.33 21.79 44.24 36.94

Dose
18.55 43,85 30.61 21.80 24.70 22.73 45.27 38.0%
18.11 44.27 32.05 21.38 24.77 22.61 43.00 38.38
18.48 44,28 30.55 20,92 23.35 21.46 42,98 138.56
18,43 45.62 29.88 20.57 25.33 22.06 43.29 37.49
18.82 45,12 28.91 20.61 25.08 23.28 38.64
19.06 46.02 30.98 20.24 25.72 23.27
18.26 42.80 30.41 21.81 25.38 22.89

18.27 42.84 31.47 20.31 25.34 22.26

MEAN 18.61 44.52 30.62 21.05 25,01 22.42 43,75 37.93
5.D. 0.36 1.16 0.94 0.60 0.65 0.69 .99 0.65
Max. -

bev. = 0. 50 1.72 1.71 0.81 1.66 0.96 1.52 1.01

The pooled standard deviation for the group was - 0.77 and the maximum
deviation that occurred was - 1.72 units of uptake. The pooled standard
deviation may be considered as the probable stamdard variation that may
occur in any one patient to be examined by this method.

(1) Thyroid Radiciodine Uptake measurements a Standard System
for Universal Intercalibration. ORINS - 19, Biology and Medicine, 1959.




THE EFFECT OF RADIATION THERAPY ON GASTROINTESTINAL ABSORPTION
OF I-131 OLEIC ACID IN HUMANS

Drs. Sergio Irizarry, Clinical Applications Division, PRNC
A.A.Cintrén Rivera, bDepartment of Medicine, University Hospital
Victor Marcial, Radiotherapy and Cancer Division, PRNC

Miss Myrna Rivera, Clinical Applications Division, PRNC

Miss Zenaida Frias, Radiotherapy and Cancer Division, PRNC

Mrs. Carmen C. Villedas, Clinical Applications Divis ion, PRNC

There are many factors which may induce malabsorption difficulties of the
gastrointestinal tract. Direct irradiation of the intestine has been considered
as one of the many factors tlet can affect profoundly the wall of this organ
and its function of absorption for a variety of foodstuffs. The zlteration of
gastrointestinal absorption by direcct radiation of the intestine has been docu-
mented in experimental animals (1,2,3,4,5,6,7). This problem has not becen
studied in humans as extensively as in animals. There is evidence for and
against radiation induced malabsorption to radiaactive labelled fat in the
works published by Reeves et al (8,9) and Goodrich and Hickman respectively (10).

This study was done in 20 paticents of the Isaac Gonzdlez Martinez Oncologic
Hospital with cancer of the cervix uteri undergoing radiation therapy with a
Cobalt 60, gamma source. This group of patients did not show evidence of
malabsorption of I-131 oleic acid in the baseline study done prior to the onset
of the radiation treatment. Nineteen patients with carcinoma at extra abdominal
sites who were going to receive radiation therapy were studied as an external
control. None of these patients demonstrated malabsorption defects when examined
with I-131 oleic acid., 7I1-131 oleic acid was administered in capsule form to the
patient in the fasting state and total blood and protein bound radiocactivity per
estimated circulating total blood volume was assayed three to five hours after
the administration of the radioactive material. The higher percentage of the
dose in the circulating blood volume three to five hours after the administration
of the tagged oleic acid was taken as the absorption value.

The normal baseline value for the group of patients with cancer of the
cervix uteri was 13.6 + 4.27 total radioactivity and 4.2 + 2.2% protein bound
radicactivity. The contreol group of patients with extra abdominal cancer showed
a baseline value of 12.8 -+ 3.4% total radicactivity and 3.8 + 2.1% protein bound
radicactivity.

The ¢riteria used to establish malabsorption for a patient during the study
period of eight weeks following the initiation of radiation treatment was a value
two standard deviations below the average value for normal i3.6 - 2 x 4.2 or
5.2% dose per blood volume. The protein bound values had a high degree of cor-
relation (90% for abnormals and 1007 for normals), with total blood radiocactivitgy
values..

In the 2roup of twenty patients with cancer of the cervix uteri, fourteen
patients developed profound alterations of intestinal absorption as determined
by the I-131 oleic acid technique. These alterations occurred at different
intervals: three occurred two weeks after the beginning of radiotherapy, eight
in the fourth week, seven in the sixth week, and nine in the eighth week.




The frequency of alterations in the rates of absorption that could be judged
abnormal by this technique was present one or more times: it oceurred once in
six patients; twice in four patients; threc times in three Patlients and four times
In one patient. 1Ia the external control group of pati ents rhe alteration in the

rate of absorption that could be considered abnormal occurred only once on three
patients.

A simultancous Vitamin A absorption study was attempted in some of these

patients in collaboration with Dr. A, A, Cintrén Rivera. Serial examinations
were not done in enough numbers on these patients to permit satisfactory
analysis. Thirteen patients were re-examined sometime during the study period;
eight patients once; twe patients twice; one Patient three times zand two patients
four times. Abnormal vitanin A tolerance curves werc observed on seven patients
four of which were in the following six weeks.

do good correlation was found
between I-131 oleic acid and vitamin & sitce five abnormal vitamin A curves

correlated with eleven abnormal oleic acid tests; and five abnormal oleic acid

values correlated with nine abnormal vitamin levels. The following table shows
the lack of correlation:

sbnormals for oleic acid and normal for wvitamin A
Abnormals for vitamin A and normals for oleic acid
Abnormals for oleic acid and vitamin A

Normals for oleic acid and vitamin A

o R WL RN

The evidence found in this study favors the conclusion of Reeves and co-
workers (11,12) who claim that radiation alters gastrointestinal absorption of
I-131 labelled fats and is at variance with the evidence given by Goodrich and

Hickman (13) who found no evidence of malabsorption in patients radiated with a
Cobalt 60 gamma source.

Preliminary data on vitamin A absorption in a limited number of ohservations

on some of these patients is also suggestive of impairment of gastrointestinal
function by radiation. Low correlation between vitamin A and oleic acid is not
disturbing because it is probable that both substances are not necessarily
absorbed in the same way (14, 15).
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PATOLOGIA TIROIDEA: CORRELACION ENTRE GAMMAGRAMA E HISTOPATOLOGIA

Por los Drs. Sergio Irizarry y aAldo k. Lanaro
Divieldr de Aplicacimnes Clinicas, Centro Nuclear
de Puerte Rico

Mucho s¢ ha publicado ya sobre las caracteristicas del gammagrama
de tiroides y su significado en el diagnéstico del cdncer de esa glan-
dula. La corresprndencia entre la actividad de una zond, nodular o nn,

y la anatomfa patolAgica de ella ha sido objeto de numerosos estudios
egtadisticos.

Ya ¢n el afio 48 Feitelberg y colaboradores hacfan mediciones leca=
lizadas con un tubo de¢ Geiger Mulier blindado con plomo para dejarle un
pequefio dngulo de abertura, tratando de cnmparar lo que llamaban perfil
de actividad con las caracteristicas anatonmo-patoldgicas de las distin-
tas zonas. Ellos describen ya, la causa que todavia actualmente comsi-
deramos como la mds importantc en la falta de carrespondencia entre
baja actividad y células indiferenciadas, que es la superprsicién de planos
de distinta intensidad de funciAn que puede simular funcién nermal donde
existe una zrna frla. De cualquier manera ellos describiecron el métadn

como de utilidad para la sospecha de tejido neopldsico.

Este métodn se vib muy simplificado con la introduccién de lns
"scanners' que realizan automiticamente la medicién por zrnas, En 1952
Baher y colaboradores deseriben la relacidén entre anomalidades morfanls-
gicas y la imagen del gammagrama.

A partir de entonces se han sucedido los trabajos dende cada Centro
de aplicacién de radiocisb6topos presenta su experiencia y lns resultades
estadisticos obtenides.

Entre ellos pedremos citar los de:

Perlmutter, Slater y Attie del afic 1954 que en 85 nédulos solitartos
de 24 calientes ninguno es maligno, en cambio entre los tibiess lo es el
20% y entre los frios el 32%.

Johnson y Beierwaltes en 1955 que hallaron 31% de carcinemas en

nédulos frios, 10% en lms tibims y ningunm en los calientes sebre 44 casos
en total,

Greene en 1947 acepta siendo, dice, muy conservador entre los frios
el 20% de cédncer y llamandn la atenciAn sobre la pmsibilidad de que el
tejido funcirnante cubriendn la neoplasia de un nAdulo tibie n caliente
para le cual sugiere se haga inhibicién cen tirexina para ver si som
independientes,

Groesbeck que snbre 253 casos operados da entre lms eufuncionantes
3,6 de malignidad, entre los hipmfuncionantes 14,2 y 0% para les hiper-
funcionantes.
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Meadow 8 en 1961 que haciendy diferencia entre nGdulos no funcio-
nantes e hipofuncienantes dice que entre los primeros la incidencia de
cincer es del 587 en 24 casos.

Hasta llegar hasta lasmas recientes publicaciones de Rose en 1963
y Dische en 1964, entre otros, que dan una correspondencia semejante entre
hipofuncionante y carcinoma.

Esta comunicacién, nou trae ninguna novedad en este campo, tiene por
¢bjeto solamente presentar nuestrd experiencia y los resultados obtenidos
en este tema en la Divisidn de Aplicaciones Clinicas del Centro Nuclear
de Puerto Rico.

ge han repasadce 543 gammagramas de tiroides que se han realizadce en
esta Divisién durante los afios 1962, 63 y primera mitad del 64.

Tomando el total de los pacientes los diagnbsticos semicrldgicos
permiten agruparlos en la siguiente manera:

Diagnbstico Ndm, Cascs 7
Néduic Gnico 247 45
Bocio difuso 74 13
Cancer de Tiroides 66 12
Bocio polinedular 47 2,3
Tiroiditis 12 2.5
Restos de conducto tirogloseo 9 2
Sin diagnéstico previo 88 16

El estudic de los graficos obtenidos en ese grupo de enfermos lleva
a hacer la siguiente elasificacion.

Diagndstico Nim. Casos %
Nédulos frios 105 19
Nédulos tiblos 114 21
16dulos calientes 17 3
Captacién uniforme 143 26
Captaciones irregulares 164 31

no clasificabies

Entre los de captacién uniforme se comprenden bocios difusos y nfdulos
tibios que no habiendo sido marcados previamente no pueden diferenciarse
por el gammagrama del resto del tejide glandular. E1l dltimo grupo com-
prende de captaciones irregulares y en su mayor parte paclentes que habian
sido operades previamente, que tenfan algGn prublema de cuello que merecia
investigarse desde el punty de vista tircideo sin ser um procesu glandular,
que tenian captacidén en general muy baja por diferentes motivos no siendo

el "scanning' demostrativo, ¢Tc.




Elae]

Pdgina #3, Patologia Tirpidea: etc,

Para realizar estos estudios se dispone de dos aparatos MNuclear
Chicago. Uno con un cristal de 2 x 2 pulgadas y un colimador en panal
de abeja de 19 orificics con foco de 1 3/4". Y el otro con un di spositive
para ""fotoscanning’’ al cual en la actualidad se le estd agregande un tube
de rayos X para hacer placas de localizacidn simulténeas, que tiene cristal
de 3 » 3 pulgadas con foce de 2 3/4 pulgadas, con un gran blindaje y cen
colimador semejante al anterior de 19 orificins. Ambos con el analizador
electrénico correspondiente,

Se coloca al paciente acestado con un almohadén bajo los hnmbrns,
habiéndose dado 24 horas untes una dosis de alrededmr de 30 a 100 uc de
I=-131.

Se proyecta la imagen de la tiroides, con sus anormalidades, y el
hioides y la horquills esternal come puntns de referencia, sobre una
heja de pliofilm colocada herizontalmente sebre el cuelle y esa imagen
se transporta sobre cl papel receptor del "scanning" para localizar.

De todos esos pacientes estudiados se han seleccionado 64, que
habiende realizadmn tratamiento quirdrgiceo tienen ademis efectuade el

exdmen anatomo-patolégicr de la pieza cerresprndiente.

Entre ellns por el gammagrama podemos citar:

Nédulos frfos 31
Hédules tibins 21
HAdulos calientes 4
Captacifn general baja 5
Captacién irregular 3

Por otra parte la anatomia pateclégica sefiala:

Procesos malignes 23 (36%)
I'rocesos benignos 32 (507%)
Tiroiditis de Hashimote 4
Diagnésticos varios 5

Entre los benignos pecdemos diferenciar 26 adencmas y 6 quistes
hemorrégicos,

La carrespendencia entre estas dos agrupaciones es la siguiente:

N6dulos fries (31) : Prrncesos malignos 15 (49%)
Precesos benignns 12 (39%)
Procesos no tiroidens 3

(Metédstasis de cincer
no tiroideo)

Hashimetn's 1
NAdules tibins (21) Procesos malignos 7 (33%)
Procesos benignos 13 (62%)

Hashimote's 1
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H8dules calientes (4) : Procesos malignes 0
Frocesos benignos 3
Hashimotn's 1

Estos resultadns que en realidad na son tan definidos en la diferen-
ciacién como lns que relatan otrms autores smn las que hemos obtenide
en nuestro medio y estfn acordes con el conceptm aceptado de que las
causas mis comunes de los nddulos frfms sen el carcinema y el quiste
hemnrrigico,




The Use of Thyroid Trapping of lodide as an Indicator for Absorption 1-131
Labelled Fat

I-131 labelled fats - triolein or free cleic acid have been useful tools
of examination of gastrointestinal digestion and absorption in patients
suspected of having pancreatic steatorrhea or the malabsorption syndrome.
Although blood absorption curves have been used extensively, in practice they
may be difficult to follow on ail patients since a substantial number of patients
with good intestinal absorption may absorb rather late, and be misrepresented as
malabsorbers if the biood curve is not followed long enough. For the hospitalized
patients a test may be run for over 10 hours if necessary but repeated numerous
venipuctures make the test less worthwhile., In the ambulatory patient it is
not possible to obtain samples beyond the 6th. hour for obvious reasouns.

In most laboratories the period of peak value of the curve is taken as
sufficient for valid results. This period falls within 4-b hours after oral
administration of the tracer dose. It is estimated that the error for this
determination within 4-56 hours may be as high as 20% for individuals with no
malabsorption defects. Because of these difficulties and to avoid repeated
blood samplings cver a perioed of many hours, a new approach was sought by
using a known physiologic function (iodide trapping by the thyroid gland) as
an indicator of another physiologic function - (gastrointestinal absorption).

Rationale and Method - I-131 labelled fats once absorbed are metabolized
and I-131 set free as iodide. This I-131 labels the iodide pool from which
approximately 1/3 is trapped by the thyroid gland and 2/3 excreted via the
kidneys in a person with normal thyroid gland function. Regardless of the
iodide trapping capacity of the thyroid gland, the fraction of 1-131 set free
from absorbed fats and accumulated by the gland when related to the rate of
thyroid uptake of 1-131 at 24 hours will give information about the total
I-131 absorbed from fats which labelled the iodide pool. Thus if the pre-
determined thyroid 24 hours uptake for I-131 is 50%, and a capsule of I1-131
labelled fat containing 100 uc is administered, and the amount of I-131 set
free from fat and trapped by the thyroid gland is 25% of the administered
dose of labelled fat, it is evident that the iodide pool must have contained
50 uc of I-131 set frce from fat, from which 25 uc accumulated in the thyroid
gland.

By comparing the amount of 1-131 set free from absorbed fat and entering
into the iodide pool to the amount administered the fraction absorbed can then
be calculated:

Lodide 1-13L in the iodide pool , 100 = % I-131 fat absorbed labelling
I1-131 labelled fat administered the iodide pool.

In this example 50 uc I-131 were present in iodide pool and 100 uc were
administered, the % absorption is 50%.
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Results: A group of 21 healthy Puerto Rico Nuclear Center employees
were investigated, Thyroid gland auptake of 1-131 at 24 hours was determined
on all subjeets. The next morning aifter noting residual activity in the
thyroid gland, a dose of I-131 labelled fat was administered, blood samples
were drawn 3 and 5 hours later for assay and a thyroid uptake of the I-131
set free from fat was determined 24 hours later.
for practical purposes, that the
24 hours and that the day to day
about - 4 units of uptake).

The assumpticon was made
peak of iodide trapping occurs at or about
variation is not great, (in this laboratory

- The 24 hour radioiodine uptake was 21% . 1.6,
- The 24 hour radiciodine (set free from fat) uptake was 13.7 _ 3.9.
The ratio¥* of I-131 from fat uptake to predetermined I-131 thyroid
uptake is 66.4 . 17.9.
absorption - Blood curve - 4 dose per blood volume 13.44 . 6.7,

- Fat

* This ratio times 100 reflects the same magnitude as that of the
above formula,

Application to patients: A group of 17 patients have been examined by
this technique and results correlated with blood levels at 5 hours., Four
patients out of 17 showed low blood levels at 5 hours, but all of them

showed normal thyroid iodide levels from the I-131 set free from the absorbed
labelled fat,

The technique can dissect out the group of late absorbers from the group
of early absorbers, when blodd samples are-collected. More paticnts
will be examined and special application of this technigue should prove
helpful in malnourished children and adults with various gastrointestinal
disorders of digestion and absorption here in the tropics.




CANCER OF THE THYROID GLAND ~ Review of seven Patients Treated with 1-131,

The clinical records of seven patients from the I1.G.:. Uncologic and
University Hospitalswere reviewed to summarize past experience in the
treatment of thryoid carcinome with I-131 during the past three years.

Prior to treatment the patients had complete clinical evaluations to
determine the presence of residual thyroid tissue in the neck and metastases
in bones and soft tissues. This was followed by radioisotope studies of the
neck and other tissues to localize the areas with avidity for I-131. The
procedure was carried out initially in all patient s without the benefit of
the thyroid stimulating hormone which increases the capacity of thyroid
carcinoma to take up I-131. When the first attempt failed to localize
I-131 containing cancer deposits, the procedure was then repeated with
the aid of the thyroid stimulating hormone.

The therapy plan consisted of the oral administration of approximately
25 mc of I-131 to ambulatory patients, followed by clinical and radioisotopic
exawminations at monthly or bimonthly intervals. Treatment was repeated as
necessary until all radioisotopic evidence of active metastases disappeared.
After completion of a full course of therapy, follow-up was continued every
three to six months.

Six of the seven patients were adults whose average age was 53 years,
the oldest being 83. The seventh patient was a girl 16 years old. One
patient was male and six were female. A mass in the neck was present in
six patients; the disease was confined to the neck in only one patient while
it was widely disseminated in the other six patients, Two of them had
pathologic fractures of bonme; two showed lung metastases, and two had both
lung and bone metastases,

Four patients received only one dose of I-131 for an average of 25 mec,
All of these four patients died within two years.,

Three patients who are surviving received a full therapeutic dose for
the specific indication for which it was administered:

(1) 13 mc 1-131 given April 1961 to produce ablation of residual thyroid
tissue in a patient with localized disease in the neck, whose disease
had been treated and controlled by surgery.

(2) 105 mec I-131 given in five doses (July 1962 to February 1964) to a
16 year old girl with bilateral clinical and pulmonary metastases
caused remission of all neck manifestations and the pulmonary lesions
are now diminishing,

(3) 125 me I-131 in seven doses (November 1960 - November 1961) given to
a 63 year old female with multiple bone and soft tissue metastases
and a pathologic fracture of the femur was followed by remission of
all radiocisotopically demonstrable metastases and healing of the
fracture. A recurrence in September 1963 was treated with a dose
25 MC I-131.




