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Nuclear Regulatory Commission
631 Park Ave.
King of Prussia, PA 19406
Ref: License #07-121523-02

Pear Dr. Glenn:

Enclosed please find application for amendment to our
license #07-12153-02 and check in the amount of $40.00-
amendment fee.

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 research.

When I talked to receptionist at your office I was informeéd
we do not have to send copy to central repository in Washinsgton.

.y Yours truly, /‘MX
/‘518 I | édw.rd Torvi

Sc.D.,Physicist




*orm NRC-313M U.S. NUCLE AR REGULATORY COMMISSION
:"’:’s APPLICATION FOR MATERIALS LICENSE — MEDICAL GT::O:"
10CF

'mmm°Mlmvmxvul-wmummmmu;m Use mupplements: sheers
where necessary. /tem 26 must be completed on all applcations and signed  Retan one copy  Submit orgnal and one copy of entire
wpicavon to  Directoe, Office of Nuclear Materials Sefety and Sefeguards. U S Nuciew Reguiatory Commason. Washington D C
20555 Upon approval of this application. the applicant will receive a Matenals License An NRC Materials L icense i ssued in sccord-
ce with the general requirernents contaned in Title 10 Code of Federsi Regulations. Pert 30, and the Licensee & subyect to Titie 10,
Code of Federsl Regulstions, Parts 19. 20 and 35 and the license fee provision of Title 10. Code of Federsl Reguiations, Part 170 The
boanse fee category shouki be stated » [tem 26 and the appropnate fee enclossd

1.a. NAME AND MAILING ADDRESS OF APPLICANT (instiution,
firm, clinic, physicien, etc) INCLUDE ZI1P CODE

Wilmington Medical Center, Inc.
501 W, 14th st. P.O.Box 1668
Wilmington, DE 19899

TELEPHONE NO.: AREA CODEI )

1. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL
WILL BE USED //f different from 1.a) INCLUDE ZIP CODE
Delaware Division
Nuclear Medicine Dept.
501 W,1l4th St. P.O.Box 1668

Wilmington, PE 19899
(302)428-2177

2 PERSON TO CONTACT REGARDING THIS APPLICATION
Edward Torvik, Sc.D.,Physicist

Doxt .0f Radiation Therapy-Physics

mmpju;wb‘i v. 428-4595

3. THIS IS AN APPLICATION FOR: (Check appropriem item)
s [) NEW LICENSE
AMENDMENT TO LICEnsE Nno, 07-12153-02

« AENEWAL OF LICENSE NO.

4. INDIVIDUAL USERS (Name individuals who will use or directly
supervise use Of redioective matenal. Complete Suppiements A and B
for each indvidual. |

S RADIATION SAFETY OFFICER (RSO) iNeme of person designated
a5 rad i aton satety officer I other than indiwaiual vser complete resu
Me of Taring and experience & n Supplement A )

Edward Torvik, Sc.D.,Physicist,RSO

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE

- MAXIMUM | MaRK MAXIMUM
RADIOACTIVE MATERIAL RED || uw.'""'" ADDITIONAL ITEMS Aeo | | °W"."n'°"
LISTED IN. “Xx* | (in millicuries) “x* | {in milticuries)
10 PR 3111 FOR N VITRO STUOIES [ UL Iy
10 CFR 35.100, SCHEDULE A, GROUP | ASNEEDED || PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VERA, LEUKEMIA AND BONE METASTASES
10 CFR 35.100, SCHE ROUP 11
DAEA O ASNEEDED | 1 SPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT
10 CFR 35,100, SCHEDULE A, GROUP Ji| MENT OF MALIGNANT EFFUSIONS.
O LR O A0
10 CFR 35,100, SCHEDULE A, GROUP |V AS NEEDED E,}'&‘:‘ - ——
IODINE-131 AS I0DIDE FOR TREATMENT
10 CFR 35,100, SCHEDULE A, GROUP V ASNEEDED || OF THYROID CARCINOMA
x‘e.nou-'m u'%o: %sénmmc FOR
10 CFR 35,100, SCHEDULE A, GROUP VI 8LOOD FLOW s PULMONARY
= A FUNCTION STUDIES.

6b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.0. (Seaes sowrces up 0 3 mC/ useo for
calibration and reference stenderds are suthorized under Section 35 141d), 10 CFR Pert 35  and NEED NOT BE LISTED )

in water

Sulfur Collioid ~=====

L R
ELEMENT AND MASS NUMBER ’":EE§?§L.~ qaag&zgasai DESCRIBE PURPOSE OF USE
Iodine 125 10 mC{ Protein labeling
Chromium-51 Na,CrO4 10 mCi Platelet labeling
IS¢e enclosed ocutline Rese
Protoc
Technetium-99M Tech-99M

Test for Esophageal Dys
ion (See enclosed paper
C.O0.Russell et .al.
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Project: Structural-Functional Studies of the Human von %illebrand
Protein.

S, Eric Martin ¥.D., Hematclogy Section, Frincipal Investigator

Margaret Johneon Ph.D., Coagulation Laboratory, Research Associate
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This study will utilize 125-I1 to radioiodinate purified Fuman von Willebrand
protein and its degradation products in order to measure their binding to
slatelets ip vitro. The second aspect of this request relates to the measur
ment of platelet binding to collagen-coated surfaces under flow conditions,
This latter aspect recuires the use of 51-Cr labeled platelets.

investizators:

S, Eriec Martin ¥.D.- principal investigator, see CV in enclosed research
proposal submitted to the American Heart Assoc.

Margaret Johnson Ph,D.- research associate, previous work vith rdicisotopes
at the Cardeza Foundation, Thomas Jefferson Univ,

et

Ixver Metrods:

Radioisginaton- 125-I(protein iodination grade) in O0.1M NaOE will be
otbtained froz New EIngland Nuclear, It is anticipated that in a period
of a year a total of 10-20mCi of 125-1 will be used. Protein samples
will be labeled by using a ratio of O.lmCi of 125-1 per 0,1-C.2mg of
protein, utilizing the Chloramine-T method(J. Clin, Invest. 42:346,1963)

3% ol ] = this section incorporates the technique of
Cazenave, et al(J, Lab, Clinm, Med.82:978.19;g). Buman platelets will

be obtained froz platelet-rich plasma and washed free of plasma components
by three sequential centrifugations in a physiclogic buffer(Tyrodes soln.).
Platelts will be lzbeled in the first washing fluid(1l0 Tl) by incubation
for 30 minutes at room temperature with 0,2mCi of Nap 24Cr0; (100-300mCi
per mg of Cr), It is anticipated that in a period of a year approximate-

ly 20mCi of 51-Cr will be ordered from New England Nuclear,

- ¥ 4

All oriering vill be done through the Nuclear Medicine Section of the
Wilmington Medical Center, Arecord of receipt of all radicactive materials
will be kept there, A logbook will be kept in our laboratory with the
follovwing infcrzation:

- receipt of the radicactive material from Nuclear Medicine,

- dates, volume of isotope, and units of radiation

- date of removal and volune of isctope removed from the stock

solution
- éisposal of waste material

Ul’vsl.;,.,_ s ’
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ngj}lng: a specific area in our laboratory will be 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
will be covered vith an absorbent material., Gloves will be used at all
times, no mouth ripetting will be performed., Dilutions of labeled products
will be identified by substance, date, amounts, and tape with the "radio-
active" caution,

§sgzgfg: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,

Q : all radiocactive 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 radicactive waste disposal.

Monitoring:

Persconnel :ill be monitored by the use of radiation badges. The laboratory
work area vill 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
si:z}ilé ccntamination is detected, the radiation safety officer will be
no ed,
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Radionuclide Transit: A Sensitive
Screening Test for Esophageal

Dysfunction

C. O. H.RUSSELL, L. D. HILL E. R. HOLMES 11,
D. A. HULL, R. GANNON, an< C. E. POPE II

Mason Clisic; Veierans Administratioz -~ cspital, and University of Washingtan Medical

School. Scatile, Washington

The purpose of this study wos to extend existing ni-
clear medicine technigues for the diognosis of esop’-
ogeal motor disorders. A standard homogeneo s
bolus of "“technetium sulfur colloid in water wes
swollowed in the supine position uncer the collirrc-
tor of @ gamma comera linked to o microprocesso’.
Rolus transit was recorded ot 0.4-s intervals, and 1«
movie obtoined wes used to analyze transit in en ¢*.
jective monrer. Ten normal velunteers und 30 su>-
lects with dysphogia not related to mechanical ol
struction were studied with this technique
Redionuclide transit studies detected o higher ir-
cidence of esophageal motor abnormality thea
ficnometry or radiology in the dysphagia group. In
cddition @ definitive description of the functionc:
problem was possible in most coses. Radionuclic <
fransil is @ sofe noninvasive test end suitoble os o
screening test for esophogeal rotor disorders.

Dysphugia is the clinical manifestation of mechar...
tal ubstruction or motor dysfunction of the esophe-
sus. Mechanical obstruction is relatively casily dem-
orstrated with careful radicgraphic and endoscopic
techniques. Intermittent motor dysfunction remairs
more difficult to demonstrate. Barium swallows
even with cineradiography, can only observe the
csophagus for a very short time because of radiatic=
considerations. Interpretaticn ~f barium studies is
#1s0 a highly subjective process st be-t. Manometr:
ellows an assessment of peristaltic &ctivity and will
offer an explanation for dysphagia in many cases
However, it is an invasive procedure with low pa

Riceived July 21, 1980 Accepicd Dv cumber 4. 1970

Address requests for reprinis to C E Pope. Il M., Veterans
Administration Hospital, 4438 Beacon Avenue § Seattle, Wast.
2lon Y0108,

Ths work was supported by & grant frem the Veierans Adm s
#iteton and the howard Wright Family.

< 1981 by the American Gast

C16-5085/81/U50687 Q6SL2_ %0

Association

tient acceptance. More importantly, there are a sig-
nificant number of patierzts with intermittent dys-
phagia in whom manomeary is found to be within
normal limits.

Stimulated by previous reports on the use of ra-
dionuclides as an alternative method of assessing
esophageal motor functiom we sought to further de-
velop this concept. It was hoped that ihis method
would pruvide a safe, sensitive, ubjective screcning
test for esophageal moter abnormality and that its
noninvasive nature would result in a high level of
patient acceptance.

Materials and Methods
Three groups were stuclied

Croup I: 10 normal volunteers 5 males, 5 females) with no
Sympioms or past bistory suggesiive of any upper
Cl disorder. Mean oge 25 = § yr (SD).

Croup II: 15 patienis with a Prinery complaint of dys.
phagia and cbvious mwnometric abnormality but
no radiologic eviderce of ohstruction (3 males, 12
females). Mean age 47 = 16 yr (SD).

Croup Ik 34 patients with a primary complaint of dys-
phagia but normal manomelry and no radiologic
evidence of obstruction (7 males, 7 females). Mean
age 54 = 11 yr (SD).

Techniques

Radionuclide tzensit (RT) Studies were performed
in the svpine positicn under a Jow-cnergy oM-pu:pose coi-
imater of & gumme coniera Jinked 10 3 microprocvssor
(Union Carbide Corp., New Yok, N.Y) Subjects weie po-
sitioned su that events in the mouth, entire esophagus, and
stomach could be recorded. A redicactive markar was
pleced alungeide the crcoid cartilage, then 2 10-m) hone-
scneous holus of water and 250 4Ci *technetium sulfur
collvid was introduced 1o the mouth ard ingested on de-

“OFF:CIAL RECORD CopY™
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Figure 1. Simgle scingraphic image taken from normal swallow-
irg seguerie Cemanstzating areas of interest.
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mand with a single swallow. A further “dry” swallow en-
sued 30 s later. The study waes then repeated with ancther
identica! radicnuciide bolus. All subjects were studied in
the fasting state (>4 h) When none of the bolus entered
the stomach, the second study was performed in the erect
position.

The swellowing sequences were recorded by the micro-
processor 2t 0.4 s atervals for 2 total of 50 s and stored on
a computer disc. This record could then be replayed, and
the cricoic region end gastroescphageal junclion could be
identified With a light pen, ereas of interest representing
the rmouth, pharyzx, and stomach were delineated. 1he
mic. oprocessor then divided the escphagesl zove into
three equa! areas of inteiest (Figure 1).

Actua) passage of the bolus through each area was
plotted graphically using radioactivity (representing vol-
ume) oa the vertical axis and time in seconds on the hori-
zontal aais. These graphs are repidly created by the micro-
processor end provide descriptive and temporal
informaticn on bolus transit In the dysphagia patients the
temporal aspects of bolus transit were assessed by mea-
suring the esophagea) transit time, i.e, the time from ini-
tia] entry of the bolus into the esonhagus to total ciearance
from the esophagus. Normal controls were similatly as-
sessed, but in addition the regional (i.e. proximal, middle,
and distz]l) transit times were . The manner in
which bolus transit occurred was indicated by the graphic
patterns obtained (see Resul's).

the horizontz] oxes the time in seconds. Note sequen-

tial peaks in proximal, middle, and distal esophagus in-
¢icating smouth passage of the bolus in an sboral direc

Lion with early cumplete eatry into the stomach.

CASTROENTEROLOCY Vol 80, No. &, Part 3

All studies were read by one of the authors (E. Hulmes)
with no prior knowledge of clinical data or results of other
tests.

Manometry. On & separate occasion esophagea)
peristalzis was reconied b, fused polyvinyl cothietnr as.
semblies (OD 12 mm, ID 0.8 mm) with side holes circum-
ferentially placed § cm apart. Each catheter was perfused
with water (0.5 ml/min) from a hydropneumatic infusion
system (Arndorfer). Esophageal intraluminal pressure was
transmitted from the catheter assembly to either Hewlent.
Packard (H") or Sanborn transducers and recorded on 6
channels of a HP or Sanborn recorder. Each system gave o
rise time greater than 150 mmHg/s. All swallows were re.
corded using a belt pneumograph placed over the larynx.
The peristaltic response to 5-10 wet swallows (10 ml of
water) was essessed.

Criteria for manometric abnormalities were as follows:
achalasia—elevated or normal lower esophageal sphincter
pressure (LESP) with failure to deyelop complete relaxa-
tion and aperistalsis throughout the entire esophagus; dif-
fuse esophageal spasm (DES)—normal LES function, peri-
ods of baseline pressure elevation within the esophageal
lumen, and repetitive nonprogressive contractions inter-
spersed among normal peristaltic contractions; and sclero-
derma—decreased LESP and nonprogressive reduced am-
plitude esophageal contraction waves. Nonspecific motor
disorder (NSMD) was the term used to describe patients
who exhibited an abnormality in 1 or more of the parame-
ters of peristalsis, i e.. velocity, duration, and amplitude,
but could not be classified according 1o the above defini-
tions. Normal peristaltic ranges for wet swaliows (10 ml)
in our labs are: amplitude, 75 mmHg = 40 (SD); duration,
<7 s, velocity, 3 em/s £ 1.5 (SD); and peristaltic sequences
following at least 90% of swallows. All records were coded
and read independently by two observers.

Barium A minimum of four bar-
jum swallows (15 — 25 ml) were observed fluoroscopically

15
14
13
12
"

-
o

- N W Ao vwe o

Figure 3 Total esophageal transit times in normal volunteers.
These represcnt 15 swallows from § subjects. Solid bor
is mean and dotted line is 1 SD.




in the supine position. If esophigeal emptying did not oc-
cur. additional siudies were made in the upright position.
This was the basic technigue of all radiologists involved.

These studres were approved by the Human Research
Committee of the University of Wash ngton on October 9,
1878, and were carried out with the informed consent of
study subjects.

Results
Group I {Contro! Croug) (n = 10)

A total of 17 radicaciive swallows was re-
corded. Analysis of RT through the three esophageal
areas revealed a graphic pattern characterized by
three distinct sequential peaks of activity represent-
ing proximal, middie, and disial esophageal regions,
respectively (Figure 2). This indicates smooth
coordinzted belus transit in en aboral direction and
will subsequently be termed 2 “normal” RT pattern.
Esophageal transit time was <15 s in all cases.

The mean esophegeal transit time for the 17 swal-
lows was 7.7 s = 17 (SD) (Figure 3). Mean transit
times for the izdividual areas were: proximal, 2s =
0.8 (SD); middle, 445 = 1.7 (SD); and distal, 7.2 =
17 (SD) (Figure 4). Note the increasing times with
distal progression. When the studies were repeated 2
mo later in § of the volunieers the “normal” patterns
and transit times were virtuilly identical. Manem-
etry was pormal in all cases.

Group 1l Dysphagia + Abnormal
Mgaromeiry) (n = 15) (Table 1)

Five patients had a mencmetric diagnosis of
achalesia. These patients demorsirated an “ady-
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Figure 4 Transit tizes for the individual wophegeal arcos in 9
normal veunteers. Sohid S0r is mear and Jutted line §
SD.
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Figure 5. Radionuclide iansit graph fron patient with achalasia.
The verticol uxes and horizonic oxes are radicuctivity
and time in seconds. respuectively Note nonprogression
of bolus beyond the midsegment at 30 s. This is an
adynamic pattern Note relative lack of radinactivity
entering stomach (cf. Figures 2. 6. and 7).

namic” RT pattern characterized by complete loss of
the normal distinct sequential peaks of activity (Fig-
wre 5). The esophageal transit time exceeded the pe-
riod of study in all cases (iLe., >50 s) with very little
radioactivity reaching the stomach. When the study
was repeated in the standing position, the bolus still
failed to enter the stomach. The 2 patients with
scleroderma and the 1 patient with diabetes had a
similar “adynamic” RT pattern. Esophageal transit
time was prolonged: however, a significant portion
of the bolus entered the stomach in the first 30 &
even in the supine posiiion (Figure 6). Three patients
with DES demonstrated another RT pattern—"in-
coordination” characterized by multiple peaks of ac-
tivity (Figure 7) showing the disorganized bolus
tzansit with periods of retrograde movement. Esoph-
ageal transit time was >50 s in all cases. This pattern
of incoordination was also seen in the 4 patients
with NSMD, and transit times were also >50 s in 3 of

fﬁ- [ .
Lo L .
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Figure 6. Radionuchie transit graph from patient with selero-
derma (in supine position). The verticol uxes and hori-
2ontul axes are radioactivity und time in seconds. re-
spectively. Noie loss of proper holus progression et 30
s Note entry of subsiantial portion of bolus 1o stomach
in 30
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Figere 7. Radiczuciide transit gruph from patient with DES. Ver-
tice) exes snd horizonial cxes are radiosctivity and
time o seconds, respectively Note multiple peaks of
activity representing disorganized bolus transit Some
ol the belus however reached the stomach within the
30-s :me period

these patients. In these patients and the DES pa-
tients a significant portion of the bolus entered the
stomach during the study period as can be seen from
Table 1. Radionuclide transit studies detected abnor-
mality and gave information on the trarsit sbnor-
mality involved (3., adynamic, incoordination) in
all cases.

Croup 111 (Dysphagia but Normal
Manometry) (n = 14)

Radionuclide transit studies detected abnor-
mality in 8 cases (64%). The abnormalities were in-
coordinated transit in all 9 cases. Gastroesophageal
reflux (GER) was seen in 2 patients and was in-
dicated by a drop in gastric radicactivity corre-
spondirg with a rise in counts imany of the esopha-
gezl areas cf interest (Figure 8). One patient failed to
ingest the bolus with a single swallow, and this was
detected by a failure of radioactivity to drop rapidly
in the mouth region (Figure 9) and a double “normal
pattern.”

Discussion

Passage of a bolus through the esophagus is
influenced by several factors acting on that bolus
during its transit. Factors promoting transi! are the
force developed during pharyngeal ejection (1), grav-
ity, and the effect of peristalsis on the bolus. Retard-
ing factors ere luminal resistance and in pathological
states failure of LES relaxation and intrinsic or ex-
trinsic encroachment on the lumen by tumors, stric-
tures. etc. In this study we use a fluid bolus and ex-
clude patients with organic narrowing to minimize
resistance. The eflect of gravity is eliminated by use
of the supine position. Initially the pharyngeal ejec-
tion force is the prime factor, but, as the bolus prog-
resses distally, the peristaltic force becomes the ma-

GASTROENTEROLOGY Vol 80, Mo &, Pent

jor transport force. Thus, studying bolus transit
through progressively caudad areas allows asscss-
ment of this important esophagral muscular func
tion.

Rudiology has traditionally been the method of

.

choice for studying bolus transit. It is true that care-

ful fluoroscopy of barium swallows by a skilled ra-
diologist will detect a large percentage of abnormal-
ities, but this is achieved at the expense of & nol
insignificant dose of radiation to the patient. In 1872
Kazem (2) introduced the use of radionuclides for
studying bolus transit. Since then thére have been a
number of applications of this concept (3-5) The
first definitive study of nuclear medicine techniques
in esophagea' motor disorders was performed by
Tolin et al. (6). Tolin's study examined percentage
clearance of an ingestcd standard volume (15 ml) ra-
dionuclide bolus from the esophagus. After the ini-
tial swallow to imgest the bolus, “dry” swallows oc-
curred every 15 s for a total of 10 min. A temporal
analysis of esophagcal emptying was performed.
This demonstrated normal individuals who emptied
the esophagus in <15 s (ie, with one swallow),
whereas patients with scleroderma, achalasia, and
DES required miore time (i.e.. more swallows). The
emptying rate of patients with DES appeared signifi-
cantly difierent from that of achalasia and sclero-
derma. Howevex, separation of the last two was not
possible on this basis. They also demonstrated ab-
normalities of emptying in patients with esophagitis
and sbnormal manometric tracings using this quen-

Toble 1.
Radionuchide trunsit

Total

transit
Manometric Radiologic time
diagnosis diagnosis Motor function (s)
DES Mot done Incoordination >80
DES Normal Incoordination >%0
DES Diffuse spasm Incoordination >50
Achalasia Achalasia Adynamic >80
Achalasia Achalasis Adynamic >%
Achalasia Achalasia Adynamic >%0
Achalesia Achalasia Adynamic >0
Achalasia Achalasia Adynamic »50 |
Scleroderma Apetisialsis Adynamic >80
Scleroderma Normal Adynamic >25
Aperistalsis Puot Adynamic >28

(diabetic) peristalsis ;

NSMD Normal Incoordination »2
NSMD 3 Waves Incoordination  >18
NSMD 3" Waves Incoord nation >N
NSMD 3* Waves Incoordination >5

—
NSMD = nonspecific motor dworder Manometric. radiologic. o
quummmmmu
ma! manometry ¢Group i) |

1



&
'1
R
[ y
} - 'Y
{ > § hia } 4 SIIPEe ' A - .
! - " " ¢ [ :
'} anmnd v\ 1 ) \ ' NS
( \ e ¢ I P , e of T ¢ \ o -
i ) »
e act < F) e ¢ T ! . Y
>
assessme 1S échieved by i vsis of rad : \ ' 7
') N, - 1 " } N
ese ee individ areas ximal, 1 , — *
4 4 r ! fF.
a C la =01 ' ‘ vd equent time ) & 15 O s ."
\ U4 s Ve é o vale ¢ 5e (44
ne because ¢ the } ansi £ the } . )
L ‘ C | \ 4 : e B phs of rs 2 \ » ) o
tod nad st . b tin 5 } ) ) ) pre
1 against £ t ¢ res R £ phagia e 3 ¢ o e "'
. 0 ¢ ' ' g each area. ( ! as INRCSie eanly ° gle swa a >
: ‘) Ah alacns g " -
L g these three grag same axes des( €S v . i g
clcars aj » aAlely © (4
the mode of transit } escphagus in an 2
ective manner. W ' a roprocess
. S 4 v » ' f - = <
¢ s ¢ € ed € Gt ! 5 p was not sig niiy ere : that 2>
ment ! : - - _—r h . .
enis—iiese grag AT ped pre { § ps | and | We feel, as M d Castell -
ant ¢ . i - | "
. poie al artels . 5 Geiayea « ' | @ge per se 1s not an important { rin pre L%
*the ! 3 Me | - psult ' Y ‘v
: .~ ’ o er r rey o) t
® | I1S5%¢ al ) & L .
I s nit S N e n 101 \ The n et ¢ ni K ant pnart ‘.3 thig & \ s the T
\ g ; pé v 18 the in W
g, 5 J b "y f ” et 3 " ¢ T - " d rad - - ’ o
‘ * ' . t £ 3 e (b4 of KT abne ¥ vV Qele in group o
K Stale & [+ é » N £ M v mi mani TY]"..." ‘»' ; ny 1| es ) 'Y -~
g - 3 . baleats "
arca LES § ele 5 elacts £ ¢ i1 detect these abnors f § ;\ ygeal 3
{ Q )
€iry examines only soent eCts i Lhe cas
\ . d h v > 18 ’ 8 )
€ spplied L9 paiients ade of events termed perista pari‘cular, it
2 matilits . = b ¢ ab : .
y < ‘el ¢  § { measure the actual for acl Rinan avoral
- ' 2 PP ; - ¢ . f
y Was | ‘ : I00E OF 1rd rection on a boius. Studies performed earlier (8)
r T > ! 4 ¢ ’ 4 vy ' .
patie v ¢ ; ‘ ¢ i€l ¢ est pressure waves recorced by manometry d¢
né -\vas sIn 3 ¢ ever es® TWo ¢ it s v — .
) € pphed in an
) 4} - he basis of ent . 2 2 :
g Ui & e . al tha evel i1 1s \r{
- r b ’ larrdare 3
- s 5 ach in scler B ‘ abnormal ma n
Datier ¢ s study ;; either ho o 4
nine siticn or T he ¢ 1d \ roneated Py \ . . )
; - pea W re present a technique capable of de
erect position. Diffuse es . DALy : . ' . :
| Phaag pasm s . hageal motor disorders where conven
o o
3 = . 3 Sima 38 at § . .
i @an X1 pi ere t is—manometry & re ay—fgil. In
v . X th » ' ! ;
£ with 1 ‘ £ 2t rmalitie Salinbanse f, " . E ol 4 ;
J } rma ad n to defining the presens { abnormality, R
. r vy " i had ’ \
' o] ¢ s 8 ‘ , . ] “norn . ! p— - :
. a iypicai 1 €s also provide some desqij of the fun
RT pattern with times <18 2 Tha = 4 '
P ' t mean age | mality. This technigue
» and s norl - N th
vasive, and simpie 1o perform with
eq ment (m essor). Due t}
04170 aser Retia
ties voived, que is suitable for study
5.8 e COj AIrynj sorders our institution R
=. § less expeasive and less time-consuming than
. A é melry
| v \A. , Vo we need another test of esophageal function?
. ' a P v
‘ \ ‘ the it ot f A ) ) .
. i\ | vWe suggest the investigution of yphagia still com
| 3 p § 1
I | / / mence with radiology, particularly to exclude me
! J } » p "
| J - chanical obstruction (and especially of malignant
/ - . . " 1 Al 'R
” » [ BY) i no abnormality s detecled, RT studies
. ! 188 3 scCreenirptcestior of
r disorders and thus save some patients from
sure 8 Rad cl.de transit gra ! atient with h ne unpleasant experience of marometry. If RT is
CER. Vi ¢! oxes and } { KeS are . -
1 r present expe nee f vsis that i
2 4 ’ : ™e . res . *ly -
4 ’ 3 ) elry pr $ no uscful idit \al { d
! If R br ' ’ :
’ sheg { ciding witl ’e ™ ges ~ni & . N { v RNt pre
" r foant) ’ nfeae " ” 4 § " [
3 ) o0 and ’ a y of




4 et 28 S

¥

£

|

¢

b 2 G2 A e #a

852  RUSSELLET AL

the abrormality present. It is hoped that this
noninvesive objective test will allow a rapid in-
expensive assessment of esophageal function.
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