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WILMINGTON GENERAL DIVISIONDEPARTMENT OF RADIATION THERAPY
P.o. BOX 2880 EUGENE DU PONT MEMORIAL HOSPITAL

CARLS A. CUCCI A. M.D.. F.A.C.R.
EKK!'N ARD S. SCHUBERT. M.D.
DONALD C. TILTON. D.O.
VII.OON DONAVANIK. M.D.

WILMINGTON MEDICAL CENTER EDW ARD TORviK. Sc D.D ==a=
sceacan sono e, Rio oto., ,,o Minoron. ore Aw 4Rc osam 19805 Jo* EPH A. ROS E. B .S. E.E.

March 18, 1983

Dr. John Glenn
Nucle ar Regulatory Commission
631 Park Ave.
King of Prussia, PA 19406

Re f : License #07-12153-02

Dear Dr. Glenn

Enclosed please find application for amendment to our
license 007-12153-02 and check in the amount of $40.00-
ame n dme nt fe e .

The Ionizing Radiation Safety Committee has approved the
research proposal of S.Eric Martin and Margaret Johnson subject
to NRC amendment to our license for required radioactive
material.

I am also enclosing information pertaining to the re s e arch .
When I talked to receptionis t at your of fice I was in fo rme d
we do not have to send copy to central repository in Washi n gton.

~ ~ - - Y ours truly,; -.. - ,

.. ,

[ Edward Torvi S c.D . , Physicis t,
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FOMM NRC-313M i
U.S. NUCLE AR REGULATORY COMMISSION '

** Approved:
APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO R0557

10 CFR 38

|NSTRUCTIONS - Cowkw treme e swouyn N 11 asse a en unisialaw c= tion or an apptwaren for renewet ora kona. un nepaarwatas sheena
where neceanwy lawn N mwr be cowinend en a5 z , , amtairmd Messinonecopy. Submitongnalemtonecopyof entire
spotesson to : Direcer. oince et Nurnmar Aeonnak sekty erut sonneneren. Lts Nurtear nonutorory Commamen, sVanoneron. O.C
J0555. Won apparesetof shus application, she sphemt aw# #eceive a Ademna4 Licerse. An 4#C Afeverie4 Lkener a immusd ki accorst-
sice inse me pansret regusemans: camammad be rnde 70. Code of Faidoral AspeJerione. Port M. arnt she Lkansse a adyset so nte 70.
Code of Federer Mapoaneene. Peru 19. 30 anutN annt ** lunnar $ne pronmon of Tnir to, Code et Federn/ Reputetsona. Pat 170 The
Acune, fue cesopory ahmu49 he sensed es team N arut she spropries fue wiedsasd

1.a. NAME AND MAIL 1NG ADDRESS OF APPLICANT posWasson, 1.tt STREET ADDRESS (ES) AT WHICH RADIOACTIVE MATERIAL
(#m, c//a/c,physicien,etc.) INCLUDE ZIP CODE WILL BE USED (If dfirient from f.a} INCLUDE ZIP CODE

Wilmington Medical Cen te r, Inc. Delaware Division
5 01 W . 14th St. P.O. Box 1668 Nucle ar Me dicine Dept.
Wilmington, DE 19899 5 01 W .14 th S t . P.O. Box 1668

Wilmington, DE 19899
TELaFNoNE Noa AnEA COoEt I (302)428-2177

2. PERSON TD CONTACT REGARDING THIS APPLICATION 3. THISIS AN APPLICATION FOR: (Check appropriser istm)
Edward Torvik, Sc.D., Physicist a O NEw LICENSE
Dept.of Radiation The rapy-Physics WG AMENDMENT TO LICENSE NO. 07-12153-02
Qggggg D ,v . 428-4595 c. O AENEWAL OF LICENSE NO.

4. INDIVIDUAL USERS Avene lasse/deels who w/// use or divcWy 56 R ADIATION SAFETY OFFICER (RSO)(Name ofpersors snealsrieerd
swervlar une of rodoactive menertal. Carrnobene Supplemenu A and B as radieoon neerty orncer. If eemer nes hakromoetueur. com nn rueu-a

foreach hedwidual.) me of nraining armt amoanerve se m Ssewemmest A )

Edward Torvik, S c. D. , Physi cis t , RS O

6.sw RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATERIAL DESIRED Lgggig
LISTED 1N; **X* Ha mlHicuries) "X** On millicuries)

IODINE.131 AS lODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP l AS NEEDE D PHOSPHORUSJ2 AS SOLUBLE PHOSPHATE
.I FOR TREATMENT OF POLYCYTHEMIA

VERA,LEUKEMI A AND SONE METASTASES
10 CFR 3L100, SCHEDULE A, GROUP 11 - ~ AS NEEDED

PHOSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-

10 CFR 35.100, SCHEDULE A GROUP lil MENT OF MALIGN ANT E FFUSIONS.

GOLD 108 AS COLLOID FOR INTRA-

10 CFR 35.100, SCHEDULE A, GROUP IV AS NEEDE D ONS.

IODINE-131 AS IDDIDE FOR TRE ATMENT
10 CFR 5.100. SCHEDULE A GROUP V AS NEEDED OF THYROID CARCINOMA

XENON 133 ASGASOR GASIN SALINE FOR
10 CFR 3.100, SCHEDULE A, GROUP VI sLOOD FLOW STUDIES AND PULMONARY

FUNCTION STUDIESs

6.b. RADIOACT|VE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (sessedeneramp esmc/enserar
entibretion and reference stendeeds are authorised unenersecWon 36.14fd),10 CFM P>rt 36, and NEED NO T H LIS TEDJ l

CHEMtCAL MAXIMUM NUMeE R '

gg RISE M WEPHYS 8 LPORM P

Iodine 125 10 mci P rotein labeling
Chromium-51 Na2CrO4 10 mci Platelet labeling

Isle enclosed outline Re s e arch i
Protocol

Technetium-99M Tech-99M
Sulfur Colloid ------ Test for Esophage al Dys funct(
in water ion (See enclosed pape r by

C. O. Rus se ll ,e t . al .
. . -.

FORM NRC-313M * ) .L Nr d U M1 g $ g
W 781 ,,
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PEOUEST FOR THE USE OF 125-T FOR PPOTTIN LABELING AND 51-Cr FOR PLATELETS

Project: Structural-Functional Studies of the Human von i'.'illebrand
Protein.

S. Eric Martin M.D. , Hematology Section, Principal Investigator

Margaret Johnson Ph.D. , Coa 6ulation Laboratory, Research Associate
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w~ap por .x"- us/y-B cv- n '

pfor the use of 125-T for protein Inbeling and 51-Cr for nlateletye '
9eruest

4 . J 4 5 -e w f. 5
lebeline,

m s:
This study will utilize 125-I to radioiodinate purified Human von Vlillebrand
protein and its degradation products in order to measure their binding to
platelets in vitro. The second aspect of this request relates to the measure-
ment of platelet binding to collagen-coated surfaces under flow conditions.
This latter aspect recuires the use of 51-Cr labeled platelets.

Investi ca tors:

| S. Eric Martin M.D.- principal investigator, see CV in enclosed research
' proposal submitted to the American Heart Assoc.
l Margaret Johnson ph.D.- research associate, previous work with rdioisotopes

at the Cardeza Foundation, Thomas Jefferson Univ.

|

! Txterimental Methods:
|

| Radiciodinatien- 125-I(protein iodination grade) in 0.1M NaOH will be
| obtained from New England Nuclear. It is anticipated that in a period

of a year a total of 10-20 mci of 125-I will be used. Protein samples
will be labeled by using a ratio of 0.1 mci of 125-I per 0.1-0.2mg of

'protein, utilizing the Chloramine-T method (J. Clin. Invest. 42: 346,1963)

| 51-Cr labeled vistelets- this section incorporates the technique of
| Cazenave, et al(J. Lab. Clin. Med.82: 978,1973). Human platelets will
| be obtained from platelet-rich plasma and washed free of plasma components

by three sequential centrifugations in a physiologic buffer (Tyrodes soln. ).
Platelts will be labeled in the first washing fluid (10 pl) by(incubationfor 30 minutes at room temperature with 0.2 mci of Na2 5 Cr04 100-300 mci
per mg o f Cr). It is anticipated that in a period of a year approximate-
ly 20 mci of 31-Cr will be ordered from New England Nuclear.

l' pecord ?eerinr

All ordering will be done through the Nuclear Medicine Section of the
7/ilmington Medical Center. Arecord of receipt of all radioactive materials
will be kept there. A logbook sdll be kept in our laboratory with the
following information:

i

- receipt of the radioactive material from Nuclear Medicine.'

- dates, volume of isotope, and units of radiation
- date of removal and volune of 1setope removed from the stock

solution
- disposal of waste material

E0 S L Oi$ 0Nf
T.1

_
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Methods of handlinR. storage. and disposal of radioactive material:

Handlinc: a specific area in our laboratory will b'e used to work with
the radiolabeled products. Labeling experiments will be performed in
a certified hood at the Medical Center. The counter tops of these areas t

will be covered with an absorbent material. Gloves will be used at all
times, no touth pipetting will be performed. D11utions of labeled products
will be identified by substance, date, amounts, and tape cith the " radio-
active" caution.

Storare:the stock vials will be stored at room temperature in a lead
container in the hood area. Labeled proteins will be stored in a cold room.

Waste disrosal: all radioactive material will be disposed of in metal
containers specific for this purpose, and given to the radiation manage-
ment entity contracted by the hospital for its radioactive waste disposal.

Monito rin e:

Personnel will be monitored by the use of radiation badges. The laboratory
work area rill be monitored at the end of each work day by counting any
wet area on the counter tops, and by sampling with a swab any suspicious
site. If centamination is detected, the radiation safety officer will be
notified.

|

r

e

|
'

|
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' }' ALIMENTARY TRACT

'

Radionuclide Transit: A Sensitive
'

Screening Test for Esophageal
Dysfunction

C. O. H. RUSSELL, L. D. HILL. E. R. HOLMES 111,
D. A. HULL, R. GANNON, anc C. E. POPE II

-

klason C!itic: Ve:erans Administratio: Mespital; and University or Washington hiedical
School. Scattle. Washington

The purpose of this study was to extend existing nc. '

elear medicine techniques for the diagnosis of esopb
tient acceptance. More irnportantly, there are a sig-*

ogeal motor disorders. A standard homogeneous nificant number of patier:ts with intermittent dys-
phagia in whom manome:try is found to be within

bolus of ** technetium sulfur colloid in water wcs normallimits..

. swollowed in the supine position under the co!!imc- Stimulated by previous reports on the use of ta.
::r of a gamma comero linked to o microprocessor.

dionuclides as an alterna:ive method of assessingBolus transit was recorded ot 0.4.s intervols, and the esophageal motor functioin we sought to further de-
movie obroined wcs used to analyze transit in on ob velop this concept. It was hoped that this method
fective monr:er. Ten normal volunteers.und 30 sub would provide a safe, sensitive, objective scieeningfrets with dysphogia not related to mcchonical o',- test for esophageal moter abnormality and that itsstruction were studied with this technique noninvasive nature would result in a high level of '

. Iladionuclide transit studies detected a higher 1r.- patient acceptance.
cidence of esophogeal rnotor obnormality then
r:scnometry or radiology in the dysphogia group. In-
cddition a defmitive description of the functionc. 'y ,,,7; g ,g y g g
problem was possible in most cases. fladlonuclic'e
tr:nsit as a safe noninvasive test and suttable os c Three groups were stuslied:
screening test for esophogeal rnator disorders.,

-

Dysphs.gia is the clinical manifestation of mechani.
Croup l: 20 normal voluntecrus rnales,5 females) with no

symptoms or past history sugaestive of any upper

k
cal obstruction or motor dysfunction of the eseph6 Cl dkorder. .Wan cge M t 9 yr (SD).
tus. Mechanical obstruction is relatively casily dem. Cmup 11: 25 patiects M a primary cump!= Int of dys.
onstrated with careful radiographic and endoscopic phagia and obvious chanometn,e abnormality but
techniques. Intermittent motor dysfunction remains radiologic evidence: of obstruction (3 males,22n

more c.ifficult to demonstrate. Barium swallows. females). Mean age 47 :e is yr (SD).

cren with cineradiography, can only observe the Croup lil: 14 patients with a primary complaint of dys.
csophagus for a very shc't time because of radiation phagia but normal ma.nometry and no radiologic

considerations. Interpretatu.n of barium studies is evidence of obstructiora (7 males,7 females).1.tean
age 54111 yr (SD).

also a highly subjective process at be.rt. Manometry
cllows an assessment of peristallic activity and will
offer an explanation for dysphagia la many cases. Techniques
H: wever, it is an invasive procedure with low pa. Radionuclide riensit (RT). Studies were performed

.

in the sepine poshicn under a low.ener:y ,,11.p rpose cok
Mached July 1. ws3. Accepkd D, curr.b. r 4. hrd U" # #**

Address requests for reprints to:C. E. Pope. II. h!.D Veterans hn n r w .L cts wem pm. ..

Mministratico Hospitat. 443s Bcaun Avenue 5. Seattle, Wash. sat.ioned so that events in the mouth, entfre esophagus. and
in:: ton wstos,

stomach could bc reccrded. A trdicactive rnarkar wasThis work was supported by a grant frro t!'e Vcterans Adu.. lP aced alongside the cricoid cartilage, then a 10.ml honio.
birci;os and the howard Wright family, geneous holus of water and 250 pCi ***1echnetium sulfurC 1981 by the American Castroenterck41 cal Association

c.o!!oid was introduced to the mouth and Ingested on de-

-u____________________________ _ __
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All studies were read by one cf the authors (E. Hulmes)
with no prior knowledge of clinical data or results of other''
tests.PW.Mra

. -CotCotD hionometry. On a separate ocession esophateal'
_,b, . peristchis was recorkd by fuwd polysin)1 catheter as."W

[ Fr-04*3

p scMes (OD 12 m'm, ID 0.8 mm) with side holes circurn.
,,,g 3 3 ferentially placed 5 cm apart. Each catheter was perfused.

* +
.

D'S 1/3 I with water (0.5 ml/ min) from a hydropneumatic infusion
i '

] 3;or,ueg [ # system (Arndorfer). Esophagealintraluminal pressure was
transmitted from the catheter assembly to either Hewlett-

!

Packard (HP) or Sanborn transducers and recorded on 6rigure 1; Sir.;'e scir.:: graphic im:2e tue'n frcm normal swallow. channels of a HP or Sanborn recorder. Ecch system gave a
'

a (r.2 seq cr:e demanstret6r g areas of interest. rise time greater than 150 mmHg/s. All swallows were re.
! corded using a belt pneumograph placed over the larynx.

}
mand with a single swallow. A further" dry"swallosy en- The peristaltic response to 5-10 wet swallows (10 ml of

[
sued 30 s later. The study was then repeated with another water) was assessed,
identical radienuc!!de bolus. AD subjects were studied in Criteria for manometric abnormalities were as follows:

i

I the fasting state (>4 h). When none of the bolus entered achalasia--elevated or normallower esophageal sphincter

j the sto=ach,the second s,tudy was performed in the erect pressure (LESP)'with failure to deyelop complete relaxa.
tion and aperistalsis throughout the entire esophagus; dif.

I position.
The swallowing sequences were recorded by the micro- fuse esophageal spasm (DES)-normal LES function. peri.

processor at 0.4 s intervals for a total of 50 s and stored on ods of baseline pressure elevation within the esophageal

a compater disc.This record could then be replayed, and lumen, and repetitive nonprogressive contractions inter.,

i
the cricoid region and gastroesophageal junction could be spersed among normal peristaltic contractions; and sclero.

'

I identified. With a !!ght pen, areas of interest representing derma--decreased LESP and nonprogressive reduced am-

|
the rnouth, phary:x, and stomach were dehneated. 'lho plitude esophageal contraction waves. Nonspecific motor

: micloprocessor then divided the esophageal' zone into disorder (NShtD) was the term used to describe patients

( three er}ual areas of int:iest (Figure 1). who exhibited an abnormality in 1 or more of the parame-

g Actus1 passagii of the bolus through each area was ters of peristalsis, i.e., velocity, duration, and amplitude,

; p!ctted graphically using radioactivity (representing vol- but could not be classified according to the above defini- c

; ume) on the vertical axis and time in seconds on the hori-
tions. Normal peristaltic ranges for wet swahows (10 ml)

zontal a21s.These graphs are rapidly created by the micro- in our labs are: amplitude,75 rnmHg 2 40 (SD): duration,
g

processor and provide descriptive and temporal <7 s, velocity,3 cm/s t 1.5 (SD); and peristalti: sequences
(

'[
inforrnation on bo!us transit.In the dysphagia patients the following atleast 90% of swallows. Allrecords were coded

temporal aspects cf bolus transit were assessed by mes- and read independently by two observers.r
{ suring the esophageal transit time,i.e., the time from ini. Borium esophogogram. A minimum of four bar-

j, tizi entry of the bo!us into the esophagus to total clearance lum swallows (15 - 25 ml) were observed fluoroscopically

from the esophar.ts.Earmal controls were similarly as _.ig

! sessed.but in add: tion the regional (Le proximal, middie, .

15
i and distal) transit times were assessed. The manner in
f which bolus transit occurred sas indicated by the graphic 14 = Female.

. patterns obtained (see Resul's). 13 - * Male'

12 -
=

1
*

.I*
s,omuu 11

,' 7:3 - Peox teos - STos4 ,, 10
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: ta :*;/v g; . M e 4
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I.
7,me ni u.a ,* 2 -

' rigure 2. Rad;ocucLde teansit graph from normal volunteer. Ver. 3
escal ones represent the radioactivity in each area and*

b the horizont:1 exes the tirne in seconds. Note sequen-
taal peaks in prcximal, middle, and distal esophagus in. Figure .1. Total esophageal transit timca in normal volu'nteers.

dicating smouth pa stage of the botus in an aboral direc. These represent 15 swallows from 9 subjects. Solid bot

tjon with early comp'ete entry into the stomach. is mean and doned line is 1 SD.

.
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. it; the,sup. ina position. If esophageal emptying did not ec. ,
^*Va*

1

cur, additional s:udies were clade in the upright position. era m--
This was the basic technique of all radiologists involved. o.NS ~~' Scana,oa , 3.

These stadies were approved by the Human Research
.,

Comr.ittee of the (fniversi:y of Wash'ngton on October 9
19*9. and were carried out with the informed consent of [ .

study subjects. ] ,,, ji A .
,, ,

I frV'yResults

Group I(Control Group)(n = 10) (.~w* %,+
:
!
A- ' * ' .so oA total of 17 radioactive swallows was re. o oo is eo sc oo c oo is on sono

corded. Analysis of RT through the three esophageal T~ = .nem
arsas revealed a graphic pattern characterized by naure s. Radionuchde tiansie staph iron patient with schalasia.
three distinct sequential peaks of activity represent. The veriscoloaes and f>orizontof ones are radio.ctivity
ing proximal, middle, and distal esophageal regions, end iime io seconds. respecti cly. Note nonprosreselon
rsspect*velv (Figure 2). This indicates smooth of botus beyond the snidsesment at 30 s. We is an

-

coordincted belus transit in an aboral direction and adynamic patiera. Note relatne lack of radinactivity.

,nic,ing ,iemach (cf. n ures 2. a. and 4awill subsequently be termed a "ncrmal" RT pattern.
'Esophageal transit time was <15 s in all cases.

The mean esophagealtransit time for the 17 swal. nam!c" RT pattern characterized by complete loss of
lows was 7.7 s 1.7 (SD) (Figure 3). Mean transit the normal distinct sequential peaks of activity (Fig.
times for the icdividual areas were: proximal,2 : * wre 5). The esophageal transit time exceeded the pe.
0.8 (SD): middle,4.4 s 21.7 (SD); and distal. 7.2 s 2 riod of study in all cases (i.e., >50 s) with very little
1.7 (SD) (Figure 4). Note the increasing times with radioactivity reaching the stomach. When the study
distal progression. When the studies were repeated 2 was repeated in the standing position, the bolus still
ms later in 5 of the volunteers the "norraal" patterns failed to enter the stomach. The 2 patie:Js with
and transit times were virtually identic'al. Mancm. scleroderma and the 1 patient with diabetes had a
etry was normalin all cases. similar " adynamic" RT pattern. Esophageal transit

#time was prolonged; however, a significant portion
Group 11(Dysphogio + Abnormal of the bolus entered the stomach in the first 30 s
Monometry)(n = 15)(Toble 1) even in the supine position (Figiire 6).Three patients

Five patients had a menometric diagnosis of with DES demonstrated another RT pattern "in.
'

rdination_ characterized by multiple peaks of ac-cachalasia. These patients democstrated an "ady.
tivity (Figure 7) showing the disorganized bolus
transit with periods of retrograde movement. Esoph. .

15 ageal transit time was >50 s in all cases. This pattern '' ~

of incoordination was also seen in th'e 4 patients34 .

aIe '' with NSMD, and transit times were also >50 s in 3 of
'

13 -

.

12 - *
, ,

11 e
w,,,,,,, j

''' y [ "g ......... ,

8 o . ... .. 4=

.|& , 0('N7 .
*

. e ,
**Eo -+-- soo Seco .....:.... L |P s . .. . ' -

,

a s - -,

3 .te.... ..*_... o ~ ~ ~ ~ ' ~ ~ ' --

e '

*g 3. e ao is as asao o no is so no ao
.

, ps, Q, , f ** *a *"e'e'.

I[ figure ei. RadionuchJe trennt graph from patient with sclero.
From 13 t.!d 13 *)s 1,3 * b" ' ' " ' "

annici cres are radioactivity and time in seconds, re-
Dgure t Trar. sit times fcr the indlWuel wah.gcal areas in 9 spectively. Note loss of proper holue propression et 30

nor:na! tt/ur.teers. Solid hc.t is mcar. and d'af feilline 1 s. Note entry of subetential portion of teolus lo stomach
S D. In 30 s.
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jor transport force. Thus, studying bolus transitots

through progressively caudad areas allows assess-. *'
3 9* o ci .... stou

ment of this important esophageal muscular func.
204

-
i

~3 tion.
h i

*

J Rudiology has traditionally been the: method of
t j .3c . - -

^ .' choice for studying bolus transit. It is true that care-,3,
A i

k !k.i m.[Y:(!y
- ful fluoroscopy of barium swallows by a skilled ra-

,

k *

diologist will detect a large percentage of abnormal-.

gi itics, but this is achieved at the expense of a notg ,{
dosdes# b u s> insignificant dose of radiation to the patient. In 1972c oo a cs

N. u , .... .

Kazem (2) introduced the use of radionuclides for
T!pe 7. Radic uc ide transit grigh f rom patient with DES. Ver. studying bolus transit. Since then theire have been a

tical cxes and horizon:ol caes are radioactivity and number of applications of this concept (3-5). Thetime sa secends, respectisely. Note muhiple peaks ofO
activi'y representing disorganized bolus transit. Some first definitive study of nuclear medicine techniques

{ * f the belus however reached the stomach within the in esophagea' rnotor disorders was performed by'o

5 tm PM Tol n et al. (6). 'Tolin's study examined percentageg

h clearance of an i:ngested standard volume (15 ml) ra-'

4 dionuclide bolus from the esophagus. After the ini-
$ these patients. In these patients and the DES pa. tial swallow to bngest the bolus," dry" swallows oc-
4 tients a signiScant portion of the bolus entered the curred every 15 s for a total of 10 min. A temporal

f stomach during the study period as can be seen from analysis of esophageal emptying was performed.
i Table 1. Radionuclide transit studies detected abnor, This demonstrated normal individuals who emptied

rnality and gave information on the transit abnor. the esophagus in <15 s (i.e., with one swallow).A
rnality involved (e.g., adynamic, incoordination) in whereas patients with scleroderma, achalasia, and

I all cases. DES required reore time (i.e., more swallows). The3 emptying rate of patients with DES appeared signifi-3 Group Ill (Dysphogia but Normal cantly different from that of achalasia and sclero-g Monometry) (n - 14) derma. However, separation of the last two was not
possible on this, basis. They also demonstrated ah-m

Radionuclide transit studies detected abnor, normalities of c:mptying in patients with esophagitisL
mslity its 9 cases (64%). The abnormalities were in, and abnormal unanometric tracings using this quan-
coordmated transit in all 9 cases. Gastroesophagealf

.
renux (CER) was seen in 2 patients and was in.

1 - dicated by a drop in gastric r'adioactivity corre- Table 2.
4 spending with a rise in counts irrany of the esopha.
N _ Radionuctide transit -gest areas cf interest (Figure 8). One patient failed to

h - ingest the bolus with a single swallow, and this was

3 detected by a failure of radioactivity to drop rapidly [|$.

4 in the mouth region (Figure 9) and a double " normal Mariometric Radiologic time

diagnoala diasnosis Motoriunction (s)
4 pattern."
Y: DES Not done Incoordinatiorn >5o

DES Normal Incoordination >so

.w^ Discus 5 Ion DES Effuse spasm Incoordination >5o

Passage of a bolus through the ' esophagus is Achatasia - Achalasia - ' Adynamic >so1

V Achalanla Acha18$is Adynamic >so

I innuenced by several factors acting on that bolus
kI during its transit. Factors promoting transit are the ^'jh 'f,*, jy*, ^j"*[ *",,

force developed during pharyngeal ejection (1), grav- Achatasia Achalasia Adynamic >so

ity, and the effect of peristalsis on the bolus. Retard- Scleroderma Aperistatsis Adynamic >so .,

Scleroderma Normal Adynamic >25
ing factors are luminal resistance and in pathological

APeristalais Poor Adynamic >23-

states failure of LES relaxation and intrinsic or ex- erlstalais
trinsic encroachment on the lumen by tumors, stric- djabetic)

,,
9 , ,, neoordination >23

.[
tures, etc. In this study we use a fluid bolus and ex. NSMD 3' Waves locoordination >15

NSuD s' wavea incoordination >w
.fs, clude patients with organic narrowing to minimize
y resistance.The effect of gravity is eliminated by use NSMD 3' Was es incoordination >5o

1; of the supine position. Initially the pharyngeal ejec- NSMD = nonspecific rnotur disordet. Manometric. radiologic, er

j tion force is the prime factor, but, as the bolus prog- .c ,6,r phic diagno,is in is patients with dysph.sta and atmc

j resses distally, the peristaltic force becomes the ma- mal manometry (Croup II).

5
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ti[ative test of esophageal emptyir.g in response to 5* 7' ~ fdeglutition.
i g #

Our modification of this method measures not { E I
only the esophqcal retention time of Tolin et al., but , no - $ h,
s:so the actual dynam!cs of bolus progression. This } } W
assessment is achieved by analysis of radioactivity

.
, y;jo o-

in these three individual areas-proximal, middle, o 6, q ko
and distal-of identical size at frequent time inter- , ,,

fo oc r so is oo o oo i so is oo
vals (0.4 s). When radicactivity (equivalent to vol- ** *a " c
ume because of the homogeneity of the bolus) is risure s. craphs of radioactivity fra the mouth area of a patient Jplotted against time for each area the resulting graph with dysphasia. The stoph on the left indicates the (describes bolus transit through each area. Com- bolus was insented cleanly with a snste swallow;that

bining these three graphs on the same axes describes [",,',h'a ,"pf,'j, **,y'hw I Se"o'si
8 *"' ut :

,

the mode of transit throu;h the esephagus in an cb- _

(jective manner. With the aid cf a microprocessor-
incr asingly available in nuclear medicine depart- this group was not significan:ly different from that e
ments-these g:aphs are rapidly developed. To pre- of groups I and 111. We feel, as do Hollis and Castell, kvent potential a:tefacts resulting from delayed entry (7) that age per se is not an iruportant factor in pre- {f cc! the bolus into the esophagus as a result of an in-dicting peristaltic abnormality-c

y
mplete initial swallow, we monitor radioactivity The most significant part of this study is the in- .C} in the mouth and pharynx. Performing studies in the cidence (64%) of RT abnorms3ity detected in group y) fasting state and rnonitoring radioactivity in the gas- Ill-the normal manometry group. Why does this -

l tric crea minimizes and detects artefacts due to method detect these abnorrnalities? Esophageal f| CER. manometry examines only socne aspect.= of the cas- zWe applied this technique to 15 patients with ob- cade of events termed peristalisis. In particular, it tvious motility d.sorders. Radienuclide transit abnor- does not measure the actual force acting in an aboral ^
mality was present in all cases. The mode of transit direction on a b'olus. Studies, performed earlier (8) kin patients with achalas!a and scleroderma-ady- suggest pressure waves recorded by manometry do !,

nam!c-was similar; hcwever, these two conditions not always correlate with the force applied in an j
c:uld be separated on the basis of entry of a major aboral direction to a solid bolos at that level. It is of g
pcrti:n of the bc!us into the stomach in sclerederma note we have seen no patients with abnormal manom-
pati:na during tae 50-s study per!cd either in the su- etry but normal RT. |i
pine positicn or when the study was repeated in the We therefore present,a technique capable of de- !
crect position. Diffuse esophageal spasm patients tecting esophageal motor disorders where conven- 4

had an RT pattern-incoordination-different from tional methods-manometry cmd radiology-fcil. In d
pati:nts with nonspecific manometric abnormalities. addition to defining the presence of abnormality, RT l
N1 n:rmal controls studied had a typical " normal" studies also provide some description of the func- I

RT patt:rn with transit times <15 s.The mean age of tional abnormality. This technique is safe, non- )
invasive, and simple to perform with the appropriate j
equipment (microprocessor). Due to the high veloci-cemcs .s..m w
ties involved, this techn!que is unsuitable for study- ;

g'8 P Swano- ing cricopharyngeal disorders. In our institution RT
d

,,3
--

r'; -
{ is less expensive and less time. consuming than

-

manometry.,, .

1 ! Do we need another test of esophageal function?
[ "' i if$ ''4 ~

'

We suggest the investigation of dsyphagia still com-
k ik { mence with radiology, particularly to exclude me-u

[' ! '
chanical obstruction (and especially of malignant*-g

O,'% ud._ _. etiology). If no abnormality is detected RT studies'

.
'o es in n ts cs em me t'" might next he ured as a screening tcst for esaph+al* * " " " " "

motor disorders und thus save some patients frcm
rquie s. Radionud.de transit graph frc n patient with known the unpleasant experience of manometry. If RT is

CER. Wrticol ones and horizontor ones att radio. normal, our present experienr.e Sufgests that ma-* ('h i' Y * *d "''' 3 " ''' " d '' ''' P '"'' 4' **'' '"'"'I

"cormat" transit and then second actasty pefrs in nometry provides no usefut additional informa-
es@aga co:ncidins with mart ed f a!!in sasirie rad.o. tion. If RT is obnormal, rnannmetry might pro-
,etiuty. vide further information on and classification of

<
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