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MOTTOQ

“I believe it is important that we keep in mind that our goal is not to deny or even
delay a single x-ray examination that is needed by a patient. Rather, we wish to develop
a system such that only those x-rays are given which are needed and only the best
techniques are employed to reduce the average doses from x-ray examinations to not
more than 10% of present values”.

Dr. Karl. Z. Morgan, Director
Health Physics Division, Oak Ridge National Laboratory

(From the testimony presented before the House of Representatives
on bill H. R. 10790, October 11, 1967).

The primary purpose of the Joint X-ray Radiation Survey sponsored jointly by the
Puerto Rico Nuclear Center and the Department of Health of the Commonwealth of
Puerto Rico is to evaluate possible radiation hazards associated with selected groups of
x-ray diagnostic procedures.*

* The responsibility for radiation protection and control — associated with the use of
radiation in medicine, education and commerce in Puerto Rico — rests with the Radio-
logical Health Program, in the Department of Health of the Commonwealth of
Puerto Rico.

I




TABLE OF CONTENTS

Introduction
Secretary of Health, Commonwealth of Puerto Rico

Summary
Collection and Analysis of Statistical Data .
Recommendation Letter and Sample Questionnaire.

Surveyed Areas of the Northern Region
Puerto Rico, Statistics 1968

List of Tables .
Tables 1IN - 16N .
List of Figures .
Figures 1N - TN

Dose Measurements .

List of Tables .
Tables 1D - 4-D
List of Figures .
Figures 1D - 5D

Manufactﬁrer’s Calibration Report .
Caguas Area Statistics 1968 .
Fajardo Area Statistics 1968
Arecibo Area Statistics 1968
Bayamon Area Statistics 1968 .

Appendix 1
Radiotherapy in Puerto Rico

Appendix II
Nuclear Medicine in Puerto Rico .

References

I11

-1 =

10

11
12
39
40

48

50
bl
53
54

59
63
86
100
124

140

144
1556




ACKNOWLEDGEMENT

TO ALL THE WONDERFUL MEDICAL WORKERS

IN THE SMALL AND IN THE BIG COMMUNITIES,
WHO IN SPITE OF THEIR TREMENDQUS WORKLOAD
SO WILLINGLY DEVOTED THEIR TIME AND EFFORT

TO HELP US IN THIS SURVEY
— THIS THIRD REPORT IS DEDICATED —

v




INTRODUCT TON

This Ls the thind progress nepont within the gramewonk of the Joint Radcation
Survey, sponsoned by the Vepartment of Health of the Commomwealth of Puento Reco
and the Puento Rico Nuclean Centen.

1t contains infonmation refated to the evaluation 04 possible health hazanrds
associated with a sefected group of diagnostic x-rau procedunes performed in the
four central and northeastern arcas of the Northean Region of Puerto Rico, namely
Arecibo, Bayambn, Caguas and Fajardo. This 48 a densely popubated negion, with
a fotal population of 1,168,500, Most of the infonmation s presented in the foxm
04 statistical and dosimetric data-valuable both per se and within the context os
the hazands' evaluation.

As the sunvey progressed, mone and more ramifacations of the probLem became
apparent. This L& significant, since oun most efpicient weapon in radiation
protection &8 possibly the knowfedge and the awanencss o4 potential hazanrds
asdsociated with centain procedunes.

This nepont contains an appendix on radiotherapy practices 4n Puento Rico;

Lo oun knowledge, the finst survey on thia subfect. Since the {inst x-ray unit
was brought to the Isfand in 1912-to La Princesa preson in San Juan by Dr. Jose
Carbonetl, and the finst 4ifty mlligrams of radium were bought by Da. 1. Gonzélez
Mantinez «{n 1923-both diagnos«s and therapy 4n oun communiiy have made enoxmows
progress. Today we have fwenty x-ray undits for various Types of x-ray radiation
thenapy, about §44teen hadio-is0tope units for deep penetrating radiation and monre
than §4{tuy units in nuctear medicine.

In our community, cancen is the sccond cause o4 death. The consdiderable
developrent of radiotherapy and nuclean medicine <ndicates the dimension o4
the efforts put fonth against this majon foe of our porufation. Nuclear med. cane,

Which wone than any field of medicine has benefited gnom the ciose cooperatior of

\F




various disciplines such as electronic engineening, physics, chemistry and
medicine, has made, enonmous progress in the Last few years in Puerto Rico. Moxre
than ten centens anound the Isfand, both public and private, are already using
the most moden (natruments for nuclear-medical procedures such as for aenal
function, thyrodd uptake, blood volume detemination, and nucfear scanning
procedunes for the innen ongans o4 the body.

There 44 data pointing to a comrelation between radiation and Lumors in the
blood- forming organs (Leukemia), in the skin, skeleton [sarcoma of the bone), in
the fungs, Liven, ete. Excessi{ve radiation may reduce the £ife span of the
{wmadiated individual as invadiation decreases the generaf {munity of the body.

The following table points to a shonteming of the Life span of radiologists
due to an accumulated occupational dose,

AVERAGE AGE AT DEATH*
United States-1956

Physicians having no known contact with radiation 65.7 yeans
Specialists having some exposure Lo radiation

(Dermatologists, urofogists, ete.) 63.3 "
Radiologiats 60.5 "

In Puento Rico*®, the average L{fe span gor those over age lwenty (ive in
1966 was:
Males - 67.49 yeans

Females - 73.11 yeanrs

* National Academy of Sciences-National Research Council, "The Biological Effects
0§ Atomic Radiation”, Summany Repoats, Washington, V. C. 1956,

** Puento Rico Depantment of Health, Division of Demographic Registry and Vital
Statistics. 1368,
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The above statisticat f4ndings indicate that radiation damage may justly be
considencd as an occupational hazard, and that we ought to investigate and
determine the oceupational exposures of various types such as the average exposure
recedved by nadiofogists, x-ray technicians » radiotherapists, nuclean medicine
Lechnicians and industrnial workens dealing with nadiation sounrces.

1t is oun intention fo computerize our data for increased efficiency and gor
betten accessibility.

Pue Lo our inferest in the well being of the younger gemenation, we also
intend to investigate radiation sownces and measurements in the secondary schools
and college Laboratories, schedufed as a future jont project of the Department
0f Health and the Nuecfean Centen, whose coflaboration has produced such Lt ful
results to date.

<
((,7 % IR WO
Eanesto Colén Yphdfn, M.D.

Secretarny of H /
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Region during 1968.

SUMMARY
Per capita annual gonadal doses associated with a selected group of abdominal and thoracical
X-ray diagnostic procedures have been determined in the four Surveyed Areas of the Northern

The Genetically Significant Dose for the Northern Region of Puerto Rico 1968 will be evalu-
ated after completing the Survey of the San Juan Metropolitan Area, which probably has more
X-ray units than the four surveyed areas of the Northern Region.

The most significant results and data are tabulated below:

Summary of Significant Results

surveyed Areas of the Northern Region-1968

—

Cagyas

Fajardo

Arecibo

Bayamon

Total

Number of diagnostic x-ray
units (excluding dental x-ray

units) in Area

52

18

46

34

150

Total number of abdominal
x-ray diagnostic examinations
termed "'genetically hazardous]
performed in public institu-
tions and in private offices

b

42,201

11,330

37,572

20,101

111,204

Total number of thoracical
examinations performed in
public institutions and in
private offices

89,654

12,638

78,209

43,493

223,994

Number of x-ray diagnostic
examinations performed in
public institutions only

131,710

43,211

133,916

44,405

353,242

Total number of all x-ray
diagnostic examinations
performed in public institu-
tions and in private offices

166,933

48,803

166,596

77,102

459,434

Population per x~ray unit

7.096

6,450

7,452

17,647

7 790

Number of x~ray examinations
per 100 patients in public
institutions

18.2

10.5

24.0

2.1

15.8

Number of radiologists in
area

2

3

13

Population per radiologists
. in area

184,500

58,050

114,226

56,776

89,884

Mean gonadal dose per abdomi-
nal x-ray diagnostic examina-
tion (mrads)

517.2

511.8

513.9

551.1

521.7

Mean gonadal dose per thoracij
cal x-ray diagnostic exami-
nation (mrads)

0.93

1.03

.70

1.04

.88

Per capita per annum gonadal
.dose due to abdominal and
thoracical x-ray diagnostic
examinations (mrads)

58.3

50.0

56.4

32.6

49,8




The Arecibo Area dose evaluations are based on dose measurement made at the Arecibo
District Hospital, using a Siemens-300 MA x-ray unit as irradiation source. This source was
chosen as typical because of its frequency of occurrence in this area.

Dose evaluations in the Caguas, Fajardo and Bayamén Areas are based upon measurements
made on a Picker-200 MA unit - typical of these areas.

An appendix added to this report contains information concerning Radiotherapy and
Nuclear Medicine in Puerto Rico.

SURVEYED AREAS OF THE NORTHERN REGION

The Northern Region consists of five Areas: (1} the San Juan Area, (2) the Arecibo Area,
(3) the Bayamon Area, (4) the Caguas Area, and (5) the Fajardo Area.
Areas surveyed in this report include:
The Arecibo Area, population 342,800

3 Bayamon 7 v 340,600
”  Caguas 7 & 369,000
»”  Fajardo 7 7 116,100
Total population of surveyed Areas . . ....... 1,168.500

The four surveyed Areas represent the most densely populated parts of Puerto Rico.
There are two District (Regional) Hospitals in these surveyed Areas, one in Arecibo and one
in Fajardo (in Caguas a Sub-Regional Hospital will be opened in July, 1971).

The major medical facilities in the surveyed Areas include:

(a) 23 Health Centers

(b) 10 private hospitals

(c) 9 private clinics

(d} 4 Public Health Units

(e) 3 T.B. hospitals and T.B. Centers

There are a total of one-hundred fifty diagnostic x-ray units in the Surveyed Areas (with the
exception of dental units) and there were 459,434 x-ray examinations performed in the surveyed
Areas in 1968, including 111,204 abdominal examinations termed “genetically hazardous”. and
223,994 thoracical examinations. During the same time interval, 555,014 exposures (films) were made.

During the year 1968, 459,434 diagnostic x-ray examinations among a population of 1,168.500
amount to an average of 39 x-ray examinations administered per 100 population. The global
gonadal dose received by the total population of 1,168,500 in the year 1968 was evaluated by
the present survey as 58,213,828 mrads. This figure includes gonadal doses due to a selected
set of abdominal x-ray diagnostics as well as all thoracical x-ray diagnostics.

Background Facts

Some basic background facts referring to the specific demographic and socioeconomic patterns
of Puerto Rico are given herewith in an attempt to facilitate the understanding and interpretation
of data and results presented within the framework of this Survey.

Puerto Rico is the smallest and most easterly Island of the Greater Antilles with an approximate
area of 3,435 square miles. Approximately 75 percent of its total area are mountains and hills--
the rest is a narrow coastal area, with some valleys. The population of the Island was 2,739,100
in 1968 and the projected population for 1973 is 2,985,000. The mountainous area is preponder-




ately rural, where the population lives in a rather traditional fashion. As a contrast the urban
areas are rapidly developing, industrializing and changing their socioeconomic structure.

In the past Puerto Rico’s economy was largely agricultural (sugar, coffee, tropical fruits, ete.)
— but in the last two decades dramatic changes and tremendous technical developments have
taken place, raising the average per capita income substantially.

The development of the economy was accompanied by even more significant improvements
in the field of health, the most significant ones being enumerated below:

(a) The death rate has been dramatically reduced from 20.9% in 1937 to 6.0 in 1970.

(b) Infant mortality has been reduced from 138.5 per 1000 live births in 1937 to 28.5 per

1000 live births in 1970.
(¢} Deaths associated with deliveries and/or complications of pregnancy were 7 per 1000
live births in 1932, it has dropped to .B per 1000 live births in 1970.

{d) Life expectancy increased from 46 years in 1940 to 71.7 in 1970.

These achievements, no doubt, are due to improvements of public health, and of the socio-
economic level, especially during the last few years.!

Out of a total population of 2,739,100 in 1968 there were 1,361,300 males and 1,377,800
females. In the 15-29 age group the number of males and females was approximately equal.
however in the 30-44 age group the number of females was significantly larger: 181,300 males
as compared to 218,500 females.?

Among others this may be a reason why the total number of x-ray examinations is higher
for females than for males in Puerto Rico and so is the global gonadal dose to the female
population,

For example, in the Bayamon Health Center a total of 16,749 photofluorographies were
performed in 1968. Out of this, 3,350 were for male patients and 13,399 were for female
patients. The preponderance of the female patients in photofluorography-cases was due to the
fact that the Bayamon Health Center mostly screens the working population in the industrial
area of Bayamon, of which about 80% are women.

In the Fajardo District Hospital it was pointed out by the Chief Radiologist that females
receive T0% of the x-ray examinations in the hospital due to the specific demographic distribution
of the area.

Early marriages are customary in Puerto Rico; there were 149 live births to mothers below 15 in
1968 and 11,393 live births to mothers within the 15-19 age bracket. Total live births in Surveyed
Areas of the Northern Region-1968: 22,579,

LIVE BIRTHS BY MEDICAL FACILITIES AND BY LOCATION, P. R.— 1968.

Geographic  Government Hospitals, Private Home & Other

. Total
Location  Municipal Hospitals & Hospitals Locations o
Health Centers
Caguas and 7,645 1,975 536 10,156
Fajardo

Arecibo 6,103 1,394 498 7,995
_Bayamon 3,300 999 129 4,428
TOTAL 17,048 4,368 1,163 22,579

' Data based on Plan for Hospital and Medical Facilities, 1968, Commonwealth of Puerto Rico

Department of Health.
? Vital Statistics of the Department of Health, Commonwealth of P.R.
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The number of pelvimetries performed in 1968 in the Surveyed Areas is 2,120, meaning that
approximately one out of every ten live births was accompanied by a pelvimetry. Of 9,223
live births in the Western Region in 1968, one ol every three live births was accompanied by
a pelvimetry and in the Southern Region in 1968, which had 13.931 live births, approxi
mately one of every twenty-eight live births was accompanied by a pelvimetry.

Two levels of health care are conducted by the Puertv Rico Depurtment of Health: local
Health Centers and District (Regional) Hospitals.

The basic unit of health-care in Puerto Rico is the Health Center, which provides free
medicul care, preventive health services, and certain social services. There are sixty-six
Heulth Centers on the Islund distributed among seventy-seven communities.

There were five District {(Regiona!) Hospitals operating on the Island in 1968:!

(1) The District (Regional) Hospital in Ponce, serving the twenty municipalities comprising
the Southern Region, with a 412 bed capacity and 15 x-ray units. The total number of x-ray
examinations performed in the hospital during 1968 was 33.126.

{2} The Fajardo District Hospital serves Lhe seventeen mumicipalitics comprising the Fajardd
Area; has a 280 bed capacity and 5 x-ray units, X-ray examinations performed in this hospital
in 1968 totaled 26,548 in number.

(3) The Arecibo District Hospitat, serving twelve municipalities, has 280 beds and 6 x-ray
units. The number of x-ray examinations pertormed in this hospital in 1968 was 33,800

(4) The Aguadilla District Hospital, also serving twelve municipalities, has 300 beds and 3
x-rav units. In 1968, 27 565 x-ray exuminations were performed in this hospital.

(5) The Rio Piedras District (Regional) Hospiial is also the University Hospital. This facility
has 895 beds and 30 x-ray units. During 1968. 70,620 x-ray examinations were performed

Also in 1968, there were four tuberculosis hospitals with 7 x-ray units, two hospitals for
mental iliness and one hospitul for leprosy.

In addition. there were 16 private hospitals with 38 x-ray units and 16 private clinics with
25 x-ray units.

The following table shows the trend in exposures in the last {ifteen years in the District
Hospitals.

' Commonwealth of P.R. Department of Health, Plan for Hospital and Medical Facilities, 1968.




WORK PERPORMED IN THE RADIOLOGY DEPARTMENTS OF THE NDISTRICT HOSPITALS #

NUMBER OF EXPOSIRES (FILMS) TAKEM IN THE DISTRICT HOSPITALS I

THE LAST FIPTEEN FISCAL YFARS, BY LOCATION AND BY YFARS
PUFRTO RICO 1954-1570

Yaars _Aguadilla Arecibo Fajerdo Ponce Rio Piedras
1954-55 10,126 | 13,559 16,176 7,239 21,415
1955-56 11,731 12,598 18,017 14,155 27,498
1956-57 12,438 15,336 16,735 27,756 30,966
1957-58 14,246 15,933 19,989 30,124 33,421
1958-59 15,046 | 16,626 E 21,379 33,564 37,467
1959-60 ! 18,729 ! 13,773 E 20,854 40,145 38,275
1960-61 11 19,973 L 20,009 | 22,906 47,186 58.672
1961-62 19,996 é 22,593 22,272 53,659 75,146
196261 22,517 | 31,21 i 22,372 68,304 67,671
1963-64 29,574 | 31,635 | 21,590 81,704 80,946
1964-65 30,658 E 20 8O0 Ai 25,632 76,021 88,934
1965-66 36,218 é_ 79,880 ; 26,526 77,202 49,236
1966-67 ! 39,021 f 32,222 26,441 72,030 60,457
1967-68 | 42,412 ; 36,019 26,147 71,473 66,745
1968-69 52,1337 £3,916 27,552 80,812 74,006
1969-70 57,578 50,378 % 30,702 80,470 73,563
Courtesy o the Inforoetion and <'oatiol Section, Department of Health o Puerto Rice

)




COLLECTION AND ANALYSIS OF STATISTICAL DATA
Surveyed Areas of the Northern Region
Puerto Rico — 1968

Following previous experience the data was collected by means of properly designed question-
naires, mailed to all public and private medical facilities in the Surveyed Areas, along with a cover
letter of the Deputy Secretary of Health, Dr. Carlos Nater.

Instead of using several questionnaires — as has been done in the previous part of the survey —
a special questionnaire was prepared for private medical offices in order to expedite data collection.
A sample of this questionnaire and that of the cover letter s part of the report.

In spite of the high (70%) rate of response, it was nevertheless necessary to visit each facility

because part of the returned questionnaires was not satisfactorily completed and because some of
the data had to be rechecked.

Even though cooperation was in general very good, data from the majority of private offices
was given on a weekly basis only, which understandably introduced certain inaccuracies in data
compiling. For obvious reasons we chose to accept these inaccuracies instead of excluding the
figures referring to the private sector.

The breakdown of data by ages also posed certain difficulties due to the fact that approximately
80% of both public and private medical facilities do not keep records of their patients’ ages.

Logbooks in the x-ray departments of even the large District Hospitals were somewhat incomplete.
In some places the breakdown by ages was missing, in other places data for certain months had
not been entered, etc.

The breakdown by age in private offices could only be estimated from the average
weekly figures.
Hopefully computerization of data which is to begin next year in all District Hospitals
and some Health Centers will significantly improve this situation.
In order to collect data in some of the private hospitals, we used a sampling technique
choosing data from the files for the weeks of:
March 1-6, 1968
June 9-13, 1968
September 16-21, 1968
November 23-28, 1968
All collected data were thoroughly checked for accuracy and reliability, and data pertaining to
public institutions were confirmed by the signuture of the responsible person in charge. Once
reliability and accuracy werce established, data were uniformized and tabulated, and certain rates
and indicators of interest were derived, and suitable interpretations added. Wherever considered
desirable figures were added for better presentaiion and clarification of the situation.




RECOMMENDATION LETTER AND
SAMPLE QUESTIONNAIRE




ESTADO LIERE ASOCIADO DE PUERTO RICO

DEPARTAMENTO DE SALUD
SAN JUAN. PUERTO RICO. 00908

OFICIMA DEL SECRETARIO BE SALUD

24 de junio de 1970

MEMORANDOQ
A : Médicos de lospitales P¥blicas y Priwados,
M&dicos en Préctica Privada v RadiSlogos
De ¢ Carles &, Niter, M.D,
Subsecreatario de 581
Asunto : Encuesta schra radiacidén y evaluacién de la irradiacién

de los génados durante los exfmenes de rutina de Rayos X
en los hombres ¥ las mujeres de Puerto Rico.

El Departamenio de Salud, conjuntamente con el Centro Nuclear de
la Unilversidad de Puarte Rico, pekheneciente a 1la Comisi6n de Energfa Atdmica
de los Estados Unidos, csif roalizando un estudioc minueioso de todas las
facilidades de Rayas X en Puerte Rico mediante una encuesta y una evaluacidn
de los posibles peligros ne intencicnados que pudieran tener los diferentes
equipos de Rayos X existentes en 1la Isla.

Esta encuesta aatd reslizfndose per el Sr. Michael Gileadi, M.S.,
Cientf{fico Asociada del Centra ¥nelear de Puerto Rico, y sus ayudantes,
guienes le visitarfin préximamente paca explicarles cémo se conducird dicha

inveaticzacidn.

Fn ias Bagicnas Oz2ste v Sur de Puerto Rico se hizo un estudio
gimilar que fue d= gran provecha para todas ins imstitucliones y médicos
privados, ya que se pude identificar y corrvegir a tiempo pequefios defectos
en los equipos que ofrascfan algfin peligro de radiacifn no intencionada.

Al mismo tiempo se pude determinar con gran scierto qué medidas tomar para
evitar radiacién immeresaria a los gfnados de ambos sexos.

Esneramos gue se le ofrezca al safior Gileadi la mayor cooperacidn

y toda la informacién necesaria para que esta investigacifn cient{fica e
Instructiva tenga el mejor de los 4dxitos.
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TABLE I-N

MUNICIPALITIES IN SURVEYED AREAS OF THE NORTHERN REGION.

PUERTO RICO ~1968 ©

AREA MUNICIPALITIES POPULATION AREA MUNICIPALITIES POPULATION

CAGUAS AGUAS BUENAS 19,200 FAJARDO CEIBA 13,100
AIBONITO 22,100 CULEBRA 900
CAGUAS 77,000 FAJARDO 24,700
CAYEY 43, 400 LOIZA 32,800
CIDRA 23,400 LUQUILLD 12,100
GURARBO 20,100 RIC GRANDE 24,100
HUMACAQ 34,200 VIEQUES 8,400
JUNCOS 28,500 .
LAS PIEDRAS 17, 800 FAJARDO AREA, TOTAL 116,100
NAGUABO 20,200 BAYAMON BARRANQUITAS 19,000
SAN LORENZO 30, 500 BAYAMON 117,000
YABUCOA 31, 900 catafo 23,900

COMERIO 21,100
CAGUAS AREA, TOTAL 1FSGQJ 000 CORQZAL 28,100
DORADO 18,600

ARECIBO ARECIBO €3, 400 NARANJITO 19,600
BARCELONE TA 25, 600 OROCOVIS 21,200
CAMUY 20, 000 TOA ALTA 18,700
CIALES 16,200 TOA BAJA 50,500
HATILLO 24, 900
et 2:,, 299 VEGA ALTA 22,900
MANATI 33,300 BAYAMON AREA, TOTAL 340,600
MOROVIS 20,100
QUEBRADILLA 14, 500
UTUADO a7, 700 SURVEYED AREAS OF 1,168,500
VEGA BAJA 32,500 THE NORTHERN REGON.

ARECIBO AREA, TOTAL 342,800

G)THE AROVE DATA ARE QUOTED FROM THE ANNUAL VITAL STATISTICS REPCORT, 1968,
DEPARTMENT QF HEALTH,PUERTOQ RICO.
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TABLE 2-N

SURVEYED AREAS OF THE NORTHERN REGICN

PUERTO RICO-i968.

DISTRIBUTION OF X—RAY UNITS BY GEOGRAPHIC LOCATION, BY
MEDICAL FACILITY AND POPULATION PER X-RAY UNIT.

AREA GEOGRAPHIC MEDICAL NUMBER OF POPULATION POPUL ATION
LOCATION FACILITY X-RAY UNITS PER X-RAY
UNIT
| 19,2 00
CAGUAS AGUAS BUENAS | PRNVATE OFFICE! I | 19,200 9,
AIBONITO [MENNONITE HOSP | 2 | 22,100 [ 11,080
CAGUAS MUNICIPAL HOSP [
SAN RAFAEL
HOSPITAL 4
PUBLIC HEALTH
UNIT AND T.B 2
CENTER
PRIVATE OFFICES L0
CAGUAS TOTAL VT 77,000 4,529
CAYEY | 18 HOSPITAL 5
AND T8 CENTER
FONT CLINIC |
HEALTH CENTER |
PRIVATE OFFICES 4
CATEY TOTAL 8 43,400 5,425
CIDRA | PRIVATE OFFICES I [ 23,400 23,400
GURABO JSAN JOSE CLINIC ' 20,100 20, 100
CABUAS HUMACAO ORIENTE GLINIC f
HEALTH CENTER 3
FONT MARTELO ]
HOSPITAL
RYDER MEMORIAL 2
HOSPITAL
PRIVATE OFFICES 3
HUMACAO TOTAL 10 34,200 3,420
JUNCOS T.B. CENTER |
PRIVATE OFFICES 5
JUNCOS TOTAL 5 28,500 4, 750
LAS PIEDRAS 17,800 NO X-RAY UNIT
NAGUABO 20,900 NO X-RAY UNIT
SAN LORENZO PRIVATE OFFICES 4 30,500 7,625
YABUCOA PRIVATE OFFICES 2 31,900 15,950
CAGUAS AREA TOTAL 52 369,000 7,096




TABLE 2-—N (conT)

POP
GEOGRAPHIC MEDICAL NUMBER OF POPULATION OPULATION

X-RAY
AREA LOCATION FACILITY X-RAY UNITS SEIBI'
FAJARDO CEIBA HEALTH CENTER 13,000 NO X-RAY UNIT
CULEBRA 8500 NO X-RAY UNIT
FAJARDO MUNICIPAL HOSP s
DISTRICT HOSP 5

FAJARDO CLINIC b
PUBLIC HEALTH
UNIT AND T.B |
CENTER
DR. GUBERN HOSE |
PRIVATE OFFICES &

FAJARDO TOTAL 14 24,700 ,764

LOIZA AND MUNICIPAL _ HOSP. NO X-RAY UNIT
CANOVANAS SAN ANTONLO |
CLINIC
HEALTH CENTER NO X-RAY UNIT
PRIVATE_OFFICES !

LOIZA AND
CANOVANAS 2 32,800 16,400
TOTAL

FAJARDO LuQuILLO MUNICIPAL. HOSP
(CONT ) PRIVATE OFFICES -

LUQUILLG TOTAL = 12,100 -

RIO GRANDE HEALTH CENTER
PRIVATE OFFICES |

RIO GRANDE | 24,100 24,100
TOTAL

VIEQUES . HEALTH CENTER 1 8,400 8,400

FAJARDO AREA TOTAL i8s 116,100 6,450

ARECIBO DISTRICT HOSP 6

MUNICIPAL HOSH

PUBLIC HEALTH
UNIT®BND TB.
MOBILE UNIT

EL BUEN PASTOR
CLINIC |

DR.SUSON|I HOSP I

ARECIBO

* One Siemens x-ray unit is not in use because of the frequent overflow of the Rio Grande River waters.
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TABLE — 2N (CONT)

AREA

GEQOGRAPHIC
LOCATION

MEDICAL
FACILITY

NUMBER OF
X-RAY UNITS

POPUL ATION

POPUL AT ION
PER X-RAY
UNIT

ARECIBO
(CONT.)

ARECIBO

PRIVATE OFFICES

ARECIBC TOTAL

342,800

i7,14 0

BARCELONETA

MUNICIPAL HOSP

NO X-RAY UNIT

PRIVATE OFFICES

BARCELONETA
TCTAL

25,600

12,800

CAMUY

HEALTH CENTER

PRIVATE OFFICES

e —

CAMUY TOTAL

? 0,000

20, 000

CIALES

HEALTH CENTER

16,200

NO X-RaY UNIT

HATILLO

HEALTH CENTER

PRVATE OFFICES

[ MaATILLD TOTAL

24,900

24,900

LARES

PUE HEALTH UNIT

CASTANER HOSP

[CARES ~ TOTAL

24,600

12,300

ARECIBO

MANAT)

MUNICIPAL HOSR

PUBLIC HEALTH
UNIT

SAN AGUSTIN
HOSP

DOCTORS CENTER
HOSPITAL

PRIVATE OFFICES

MANATI TOTAL

4,757

MOROV!IS

MUNICIPAL HOSP

NO X-RAY UNIT

PRIVATE OFFXES

MOROVIS TOTAL

20,100

10,050

QUEBRADILLAS

HEALTH CENTER

PRIVATE OFFICES

QUEBRADILLAS
TOTAL

| 4,500

7,250

UTUARO

HEALTH CENTER

SAN MIGUEL
CLINIC
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TABLE - 2N (conT)

GEOGRAPHIC MEDICAL NUMBER OF BEEuL Ak gg;UtA;ISYN
LOCATION FACILITY ? -
AREA X-RAY UNITS UNIT
ARECIBO UTUADO DR.EDUARDO ”
CINTRON CUINIC
PRIVATE OFFICES
UTUADC TOTAL 47T, 700 7,950
VEGA BAJA HEALTH CENTER — NO X-RaY UNIT
SANCHEZ CASTA- ,
NO CLINIC
PRIVATE OFFICES 2
VEGA BAJA 3 32,500 10,833
TOTAL
ARECIBO AREA TOTAL 48 342,800 7,452
BAYAMON BARRANQUITAS HEALTH CENTER] \
PRIVATE OF FICES 3
BARRANQUITAS
TOTAL & 19,000 4,750
BAYAMON HEALTH CENTER 2
HERMANOS
MELENDES 4
HOSPITAL
BAYAMON RUIZ SOLER 3
BAYAMON HOSRITAL
PRIVATE OFFICES 7
BAYAMON TOTAL 26 H7,000 4,500
cataflo HEALTH CENTER — 23,900 NG X-RAY UNIT
COMERIO HEALTH CENTER — 21,100 NC X-RAY UNIT
COROZAL HEALTH CENTER _ 28100 NO YCRAY UNIT
DORADO HEALTH CENTER - 18,600 NO X-RAY UNIT
NARANJITO PRIVATE OFFICES 3 19,6C 0 6,533
OROCOVIS HEALTH CENTER _ 21,200 NGO X-RAY UNIT
TOA ALTA HEALTH CENTER - i8,70 0 NO X-RAY UNIT
TOA BAJA HEALTH CENTER s 30,500 NO X-RAY UNIT
VEGA ALTA HEALTH CENTER -
PRIVATE OFFICES !
Vi
(230 ACh ! 22,900 22,900
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TABLE - 2 N (CONT.)

GEOGRAPHIC MEDICAL NUMBER OF POPULATION
POPUL ATION
LOCATION F ¥-RAY UNIT PER X-RAY
ARE A ACILITY A Ui s UNIT
BAYAMON AREA TOTAL 34 340,600 10,017
SURVEYED AREAS OF THE NORTHERN REGION| 150 L 168,500 7, 780

Figures in Table 2-N show that one x-ray unit serves on the average

approximatety 800G-7000 people in

the Arecibo. Caguas and Fajardo Areas whereas in Lhe Bayamon Area the corresponding figure is above 10,000,

The total population of the Surveyed Areas of the Northern Region (1,168,500) is 78% larger
than the population of the Western and Southern Regions combined (908,900), whereas the
total number of x-ray units in the Surveyed Areas of the Northern Region is less (150) than the
number in the Southern and Western Regions combined (161}. Therefore, in the Surveyed Areas
of the Northern Region, the number of population per X-ray unit (7,790} is larger than in the

Southern Region (5,824 /x-ray unit) and in the Western Region (5,325/x-ruy unit).

After the completion of the survey and inelusion of the Metropolitan Area in it, the number

of population per x-ray unit is expected to drop substantially due to the concentration of
X-ray units within the population of the Metropolitan Area.
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TABLE 3N

®TOTAL NUMBER OF X-RAY EXAMINATIONS IN PUBLIC
INSTITUTIONS, TOTAL NUMBER OF PATIENTS AND NUMBER
OF X-RAY EXAMINATIONS PER 100 PATIENTS.

SURVEYED AREAS OF THE NCRTHERN REGION, PUERTCO RICO-1968

T .
GEOGRAPHIC | MED!CAL FACKLI TCTAL NUMBER|TOTAL NUMBER | NUMBER OF X-RAY
GATIOR ED'CAL FACILITY OF PATIENTS | OF x~RAY EXAMINATIONS PER 100
EXAMINATIONS | PATIENTS
AGUAS BLENAS |MEALTH CENTER 14, 540 - —_
AIBONITO MUNICIPAL  SOSPITAL 72,5086 — —
MENNONITE HOSPITAL @ 1 26,981 7,000 25.9
AIBONITC TOTAL | %, 087 7,000 7.0
. e
—— MUNICIPAL HOSPITAL . i39,982 8,204 4.5
SAN RAFAEL =OSPITAL | 9,085 29,705 3276
PUBLIC HEALTH UNIT AND T T T BT :
T.8. CENTER S T il
CAGUAS TOTAL 64,214 5!,80! 315
CAYEY T.B. HOSPiTAL AND TB. | 8,618 P 028 127.9
CEMNTER ] E
FONT CiINIC , 26,173 I 18.6CO 59.6
KEALTH CENTER t 35,48 W73 4 4.8
CAYEY TOTAL | 75,272 28,36 O 40.3
CIDRA HEALTH CENTER L9,993 — -
|
GURABO | wmunicieaL voseiTaL | 25,720 - —
| SAN JOSE CLINIC ’ 300 624 78.0
GURABO TOTAL 26,520 624 2.3
HUMACAC HEALTH CENTER AND 47,741 10,678 22.3
T.B. CENTER
ORIENTE CLINIC 2.564 7,105 2781
FONT MARTELQ HOSPITAL 5,627 9,58 138. §
RYDER MEMORIAL HOSPITAL | 4 B, 905 5,596 i1.4
HUMACAC TOTAL 105,827 32,537 30.7
REALTH CENTER 414, — —
JUNCOS : e 1,430
PUBLIC HEALTH UNIT AND
B CENTER 10,504 L,388 108 .4
JUNCOS TOTAL 51,834 11,388 219
{1} “The teim "Pubdlic Taogtitution” %8 Interpretod here as a medical facility with a profila of hogpital

or elini~ aven if the ‘meiitvrion belongs to & missionary group or has private ownars.

:2Y A correction in the total number of x-ray examinations was raceived ‘rom the Mennonite Hoampizal,
Aibonito, after part of thie reovort was in final preparation for prinzing and will be _nciuiel
in the Summary Repor:.




TABLE 3N (CONT)

RAPHI TOTAL NUMBER|TOTAL NUMBER |NUMBER OF X—RAY
Gfggnﬁ.%kc MEDICAL FACILITY OF PATIENTS | OF X-RAY EXAMINATIONS PER
EXAMINATIONS | 100 PATIENTS
LAS PIEDRAS |HEALTH CENTER 10,549 - —
NAGUABO HEALTH CENTER 25,385 — -
SAN LORENZO | MUNICIPAL HOSPITAL 2,188 — —
YABUCOA MUNICIPAL HOSPITAL 41,010 - —
CAGUAS AREA TOTAL T21,6!7 {Bl, 710 18.2
— : —
CEIBA HEALTH CENTER 8,186 — —
FAJARDO MUNICIPAL HOSPITAL 54,138 — —
DISTRICT HOSPITAL 65,899 26,5 48 40.2
DR. GUBERN HOSPITAL 4,819 2,632 54.6
FAJARDO CLINIC 1,215 3,185 262.1
PUBLIC HEALTH UNIT AND o
T.B. CENTER 3,684 4,36 112. 2
FAJARDO TOTAL 129,958 36, 726 28.2
LOIZA AND HEALTH CENTER 76,503 e ==
CANOVANAS (LOIZ A}
MUNICIFAL HOSPITAL 53,735 -— —
{ CANOVANAS)
SAN ANTONIO CLINIC 5,475 2,735 49.9
LOIZA AND CANOVANAS
TOTAL IZa5718 2,735 2.0
;uouu_u_o MUNICIPAL HOSPITAL 1 6,392 — =
RIO GRANDE HEALTH CENTER 50,211 — —
PUBLIC HEALTH uUNIT 20,024 - -
RIO GRANDE TOTAL 70,235 - —
VIEQUES HEALTH CENTER 41,674 3, 750 e.s
FAJARDO AREA TOTAL 410,34 43,214 10.5
ARECIBO DISTRICT HOSPITAL 50,124 33, 800 67.4

*

Ineluding 3,938 photofluorographies,
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TABLE = 3N (CONT.)

GEOGRAPHIC
TOTAL NUMBER | TOTAL NUMBER |NUMBER OF X-RAY
EXAMINATIONS 100 PATIENTS
ARECISO HEALTH CENTER 26,820 14,163 82.8
{OLD MUNIGIPAL HOSP)
PUBLIC HEALTH .
UNIT AND MOBLE 23,61 | 15,979 67.6
T.B. UNIT
EL BUEN PASTOR
CLINIC 2,138 3,484 1629
DR. SUSONI HOSPITAL 28,617 3,795 132
ARECIBO TOTAL 135, 310 71,221 54,2
e s
BARCELONETA MUNICIPAL HOSPITAL 60,337 — ——
CAMUY HEALTH CENTER 28,2286 - —_
e e —
CIALES HEALTH CENTER 26,080 — e
LARES CASTANER GENERAL
G ePITAL 25,028 3,847 19.3
PUBLIC HEALTH UNIT AND) 12,766 6,073 47 5
MUNICIPAL HOSPITAL
LARES TOTAL 37,79 2 10,8020 28.8
MANATI PUBLIC HEALTH UNIT 18,892 20,734 109.0
SAN AGUSTIN HOSPITAL 8,036 5,389 67.0
DOCTOR'S CENTER
HOSPITAL 9,843 7,800 79.2
MUNICIPAL HOSPITAL 49,462 — —
MANATI TOTAL 86,233 33,923 39.3
MOROVIS MUNICIRAL MOSPITAL 30,01 2 —_ —
QUEBRADILLAS | HEALTH CENTER it,378
UTUADO HEALTH CENTER AND
. £ 100,26 5 Il, 893 1.8
T.8. CENTER
DR.CGINTRON GLINIG T.8695 3, o1\ 38.2
SAN MIGUEL CLINIC 3,379 2, 080 61.5
UTUADO TOTAL 111,509 16,984 15.2
VEGA BAJA HEALTH CENTER 27, 376 — =
SANCHEZ CASTANO 6,194 868 4.0
CLINIC
'VEGA BAJA TOTAL 33,570 868 2.5

* Including 14,869 photoflunrographies.
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TABLE 3N {CONT)

TOTAL NUMBER TOTAL. OF X-RAY
GEOGRAPHIC MEDICAL FACILITY Toopmplar':‘éjr?-rasw OF X-RAY EXAMINATIONS PER
LOCATION EXAMINAT IONS 100 PATIENTS
ARECIBO AREA TOTAL 556,449 133,916 24.0
- o, = — ——
BARRANQUITAS | HEALTH CENTER 41,950 2,600 6 !
BAYAMON HEALTH CENTER 2%4,104 23,400 g 2
HNOS . MELENDEZ HOSP 6,174 9,360 151 6
RUIZ SOLER HOSP i,3 21 9,045 €84 7
BAYAMON TOTAL 26i, 59 9 4 1,809 15. 9
CATANO HEALTH CENTER 32,2 48 — —_—
COMERIC HEALTH GENTER 45,532 S e
COROZAL HEALTH CENTER 1, 882 — —=
DORADO HEALTH CENTER 27,478 — —
NARANJITO HEALTH CENTER 77, BB O — —
OROCOVIS HEALTH CENTER 37,252 — e
TOA ALTA HEALTH CENTER 24, 09 1 — -
TOA BAJA HEALTH CENTER 18,929 — —_
VEGA ALTA HEALTH CENTER 74,451 —_— —_—
BAYAMON AREA TOTAL* 547, 98| 44,405 8.1
SURVEYED AREAS OF THE . i o

O NOT INCLUDING PRIVATE OFFICES

* The numbar of x-ray exapinations
in the Bayswon Ares in public in

per 100 patients was calculated for the total number of patients
stitutions-—including medical facilities having ne x-ray umnit.




Table 3-N. which indicates the ratio between the total number of patients treated in an
institution and the number of diagnostic x-ray examinations per 100 patients in the same
institution provides interesting information concerning the procedures practiced in the surveyed
medical institutions.

Some private hospitals have a ratio of 325 diagnostic x-ray examinations per 100 patients
due to the practice of performing a routine chest diagnostic x-ray examination on nearly every
admitted palient.

It was found that (with the exception of the tuberculosis hospitals und tuberculosis centers
where the number of x-ray examinations per 100 patients is understandably high}, the largest

number of diagnostic x-ray examinations per 100 patients were performed in private hospitals.

TARLFE 4-N

DISTRIATUTION NF DIAGNOSTIC Y-C0AY I™NTTS TN OPFRATIVY COMNDITION,
RY MFDICAL FACILTTY AND BY MANUFACTIROR.
QURVIYFN ARFAS N¥ THF NNARTHFRY RPOIAN, PIFRTA RTICN-10AR,

< T
7 ¥ N
o 5 d g
o o & v &
& ™ L3 - 7 ol *
. g R o é P < < .
(3 » & o~ b oo A = & K]
wpmnie | S F F S 1S IS LE S
Location 2 & JP“ ad 9 & <& g ~ ~ " L'y TOTAL
Arecido [
Area 12 7 5 3 10 4 0 1 3 0 0 1 &6
Bayamon
Ares 15 ? 2 [ 0 1 2 0 2 0 0 1 ¥
Caguas
Aras 12 10 3 & 3 0 6 o] 3 0 1 a 52
Fajardo
Area 5 3 i ) ] ) o ¢ 0 1 o o} 13
Surveyed
Areas
of the
Nerthern
Ragion 54 27 11 11 13 & 8 i B 1 1 3 150
Total

Table 4-N shows the distribution of x-ray units by manufacturer in the Surveyed Areas of the Northern Region.

Contrary tc the Western and Southern Regions of the Island, where only Picker and General Electric x-ray units
were represented in iwpressive numbets, in the Surveved Areas of the Northern Region, Siemens f19) and Westinghouse
(12) had & strong repregentailon, Siemers units predominate in Arecibo. Nestinghouse units are distributed
throughout the area at present ard will soon be esnecially well represented in Caguas with the cpening of the new
Caguas Area Hoapital, which will have ten Westinghouse x-Tay units (not iacluded in our survev - }%6R),




TABLE 5-N

CENSUS OF DIAGNOSTIC X-RAY UNITS
SURVEYED AREAS OF THE NORTHERK REGION, PUERTD RICD-1968

0 YEAR OF | TUBES, TOTAL
R MANUFACTURER MANUFACTURE | MANUFACTURE FILTRA~
E | GEOGRAPHIC|MEDICAL AND OR AND TION
A | LOCATION FACILITY MOREL (MA) PURCHASE MODEL COLLIMATION mm Al. | COMMENTS
C{Aguas Private Profex-ray 1963 Dx~10 Variable
4| Buenas Offices 100 150 kvp 1 tube Collimator 2.5
G Videx
v {{ tuben)
A Aibonito |[Mennonite Picker 200 1346 Dynamax 40 | Cone 2.5 Automatic,
5 Hospital Picker 200 Mob.; 1968 Dynamax 40 | Var. Coilima.[ 4.0
120 kvp (1 tube}
Caguas Municipal keatinghouse Dynamax 40 |Var. Collima.} 3.5 AL the time of data coll-
Hospital 00 100 k¥p] 1964 (2 tubes) ection, radiaticn measure-
(Daytona) ment badgea were not used
by x-ray personnel,nor by
studentas.
San Rafael “Picker 200 1368 Px-10 Var. Collina.} 3.0 Gonadal shielding not used
Hospital Picker 00 1968 Px-10A " " 3.0 on adults, used on children
“iemens 500 1963 Dynamax 40 " " 3.0 only occasionallv,
Picker 200 Mob 1968 Px-10 Cone 2.5
Public Health |Picker 00 1968 Px-10E Var. Collima.] 3.0
Unit 140 kVp (2_tubes) Videx
T.A. Center |G.E. KXE 225 1966 G.E. L.W.R.ThPhoto Odelca 3.5 Minograph for mass chest
200 (2 tubes) examinations.
i * G.E. 30 1946 Px-18 No collimate .53* JFluoroscopy only.
Pri?lte Siemens 65 19638 Roentgan var, Coltima,] 2.5 General Practitioner.
Offices 72 kVp Kugel
Picker 100 1946 PX-BE No Collimater] .5 Not in use since Jan. 197y |
. Used only for lung flucras-
Picker 100 1340 PX-8F Ko Collimator .5 copy, chest-spec.
Universal 75 1928 Cone Cardiclogy. 1
Profex-ray 100 1966 PX-8 Cone 1.5 General Practjtioner.
Var. Collima.
Profex-ray 100 1966 Dynamax 40 |Mascot 1.5 " "
Keleker 100 1955 Dynasax 20 |No Collimator| .5 " 2
G.E. 100 1945 DXC{Coolid > ! 25 i "
Picker 200 1962 Dynamax 25 [Var, Collima.| 3.1 v "
3 No radiclogist’s supervi-
Cayey Health Picker 200 1962 Pynamax 25 [ver. Collima.| 3.0 sion, Filmg interpreted at
Center Fajardo District Hospital,
Fopt Picker 200 1945 Dynamax 25 Var. Collima.| 1.5
Clinic 140 kVp {2 tubas)
T.B. Hospital |Picker 100 1962 PX-18 vVar. Collima.] 4.0 Connected with tomography,
é.B; Health G.E. 200 1966 C.E.L.W.R.T. [Photo Odelca 3.5 Mass cheat examinations.
enter

Cont. on following page

Note:

* Ao 0.5 mm Al,

Out of the 54 diagnostic X-rdy units in the Caguas Area~1968,

2 tnits were not

rotal filtration indicates that there is inherent filtration only.

in operative condition.




TABLF 5-N (Cont.)

A YFAR OF TURFS TOTAL
R MANTIFACTURER MANUFACTIRFE | MANLUFACTURE FILTRA—1
¢ VGEOCHAPHIC{MEDICAL IAND OR AND TION
A |LOCATION JFACTLITY MODEL (MA) PURCHASE | MODEL COLLIMATION {mm Al. | COMMENTS
) C.E, AT 1950 DX o collimator| 0.5 Flunroscopy only.
¢ {Cayey Private Plcker 100 YO58 PX-10A Cone 1.5 General Practitioner.
A Iffices
G Picker 100 1958 PX-104 Yo collimator Fd) T.B. Specialist.
r (2 tubes) Cone for
A Keleket 100 1655 Dynamax 40 | radiography L3 Ceneral Practitioner.
s
Cidra Private Acoma 50 1958 1 tube Cone ) General Practitioner.
Gurabe Municipal = = - - Vertical Fluoroscope
Hospital I out of order.
San Jome Profex-vav 1966 Profex Var. collima.| 3.5 Mobile.
Clinic 300 100 k¥p (1 tube) Videx
Humacao Health Center [Westinghouse 1966 Eureka- Cone 0
& T.B. Center 300 RA-T1
{same location}G.E. 200 1966 C.E.L.W.R.T.! Photo Odelca 3.5 Mags chest examinaticns
Westinghouse 30| 1937 = = 2
|
Oriente Ketekez 300 1955 Dynamax 40 {var. collima.| 3.5
Clinie 120 kVp
Font Marteloc |Frofex-ray 1947 Eureka DX-25! Cone 2ih
Hospital 300 100 kvp {2 tubes)
Eeder Picker 200 1959 Dynamax 25 Var, enllima 3.8
Memorial Hosp. 90 kvp
Universal 50 = Cone 2.Nn Mobile.
¢ [Humacao Privata Picker 300 1968 PX-10A Var. Collima.| 3.5 Radiglogist.
A} cont. Officen 140 kVp (2 tubaas)
G Picker 35 1940 PX-1B Ko collimator| 0.5 Fluoromgcopy oaly.
D Picke™ 35 1840 PX-1B No collisatar] 0.5 Fluorcscopy onlv.
A 100 kvp
s —
Juncos T.B. Canter PLicker 200 1960 Eureks Ra-51{Odeics camersl 3.5 Masa chast examinariono
120 kVp (] tubm)
Universal 75 1961 0.5 Fluoroscopy only.
Frivate CELTI00 gureg .73 Egne 1.5 General Prhctirioner
Officas 3¢ kVp {1 tuba)
G.E. 100 1958 G.E. R-2 Mg Collimater| 6.5 Cheat exmmipationa only.
{1 rube)
Fluoroscopy was periormed
Picker 30 Mfg. 1940 | PX-1B " " n.5% without gloves until cw
inspection.
Picker 100 1946 PX-8E Cone 2.5 Not in uge eince 1969,
Sap Private Picker 100 1960 Px-8E Cone L5 General Practiticner.
Lorenzo Of ficea S{iemans
Siemens 12 1368 Kugel Collimator 2.5 Portable chest exams. ont..
72 kvp Heliosphere
G.E. 100 1959 L.W.R.T. Cone 1.5 General Practitioner.
A Keleket 100 1955 - Cane 2.0 N "
Cont’, on following page
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TABLE 5-N (Cont )

A YEAR OF  |TURES, TOTAL
R MANUFACTURER MANUFACTURE |HANUFACTURER FILTRA-
E |[GEOGRAPHICI MEDICAL IAND OR AND TION
4 A JLOCATION FACILITY ) BURCHASE MODEL JCOLLIMATION mm Al. COMMENTS
[+
A(Yabucoa Municipal G.E, RB3 30 1950 - - - Out of order.
G Hospital
1t
A Dr. Torres- G.E. 200 1955 L.W.R.T. Var. collima.| 3.0 General Practitioner.
s Machin Clinic | 100 kvp
F |Fa jardo District Siemens 1nnoh 1965 ¢ = Var. collima.| 4.5 Routine,
A Hospital Siemens 200 1964 1 Dynamax 40} " " = I.V.P.
3 Siemena 300 1964 2 Eureka " " " Routine.
A Siemens 100 1964 1 Slemens " " " Mobile.
R G.FE. 100 Mfg. 1946§1 PX-B8R No collimator .5
D
Qo Public Health |Picker 200 1956 1 Eureka Cone 2.5 Minograph for mase chest
(nit & T.B. examinations.
Center
Fajardo Clinic|Siemens 320 1964 1 Eureka Var. collima.{ 4.5 )\
Nr. Gubern G.E. 100 1952 1 Fureka Cone 2.5 1
Hoapital ‘J
'
irivate Siemens 300 1965 2 Dyna'x 40 [Var. collima.| 4.5 Radiclogist. :
NEf. ceg Picker 30 Mfg., 1940 | FX-1B - 29 For fluoroscopv only. =5
Pulmonary disease, :
Westinghouse 0] 1950 - No collimator .5 Fluoroscopy only, )
N {
Tanka 40 1958 .3511.\,1. Cone - Chest. No plaves. {
| Fipher 60 1940 i Cone 1.5 For chest fluoroscopy.
F [Fajarde Private Cuntinental 60 1949 1 Bureka Cone 1.0 Mut of ordar since 1%n,
Al cont. Offices
J
Aflofzs & [Sen Antomis | c.E. 200 1955 1 L.W.R,T. |Cone 1.0
B |cannvsnu iclinie
D _—
2 Privats G.E. 30 MEg. 1956 X Cone 0.5 Fluoroscopy of fractures
0ffices only. .
Rio Private Pickar 200 195¢ 1 PX-10 Cone 2.0 1
Grande £ fican
e o
Viaques IHnlth Plcker 100 1961 1 Eureka Cone 2.5
Island £ :
slan Center PI~1B - 4
A [Aracibo District Siemena 700 1964 2 Dym'x40/50| Var. collimad 3.5 The firet x-ray unit in {
R Hosp. Siemena 300 19646 1 Dynamax 40{ " " this hospital waas instnlh--#
E Siemena 320 1966 ! Dynamax 40f " H " in 1938. :
c Siemens 100 1966 Sicmens .8 ¥ » - Mobile. :
1 Siemens 100 1968 Siemens .8 " " " v
; Westinghouse 608  19%0 - = 1.5 Out of order. _
Mumicipal Siemena 300 1967 ? Dynamax 40{ Var. collima
Hospitel Siemens 300 1967 1 Dynamax 40 ™ " 7
Standaxd 130 1940 - - .5 Mobile. Out of order 1
Cont. on following page
Note: Out of the 54 diagnostic X-Tay units in the Arecibo Arsa-1968, A were not in operative condition.

fomine i control 18 up to i,0N%1 MA, hut Dynamax tubes permit a maximum ol only 7 Ma,
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TABLE 5-N {Cont.)

A YEAR OF TUBES , TOTAL
b MANUFACTIIRER MANTUFACTURE) MANUFACTURE FILTRA~
E|GEOGRAPHIC | MEDICAL AND Ok AND TION
ATLOCATION FACILITY MODEL (M4} PURCHASE MODEL COLLTMATION  Jum Al. COMMENTS
Alarecibo Put_:lic Health [S{cmens 120 1966 Dynamax 40 | Tsr. Collims.| 3.5 Tmit in good comdition.Not
R cont. Mait in use as frequent over-
p 125 kvp .
flow of Rio Grande viver
c & waters cover unit. often.
I T.B. Mobile
B Unit Min-x~ray 25 1960 - Cone 2,71 lPortable x-ray for mass
o} with Odelca 70 chest axsminacions.
Picker 210 1968 Eureka Cnne 3.5 Transported in car to
with Hiuograghji wnrious locations.
El Buen Pastor|Picker 200 mfg. 1946 |FPX-8E Picker 3.5 New Picker 200 MA unit was
Clinie collimator installed in 1969.
! Or. §uacrni G.E. 500 1950 HRT Picker Var.
Hospital 100 kvp collimator 3.0 0ld uvmic,
Picker 200 1946
Private Zentinenta] TG ™ TOSY - Cone 7.5 -
10 ficen ‘
Dniversal 100 UX-20R Cone 2.5 Used for Fondo del Segurc.
Vastinghouse 1964 2 Dynamax Var. collima.{ 3.5
300 Duoflex } 40/50
3 1
Wentivghouna (‘ 1958 2 Dynamax !v:u-. callima.} 3.5 |
300 3 £0/50 1 i
; : .
Mattern 15 1940 - Ma collimator] .5  (Plusroscopy onmly.
: Flaker 30 1940 - B cellimetop, .5 ; - -
! # Siemens 60,85%v] 1968 : [ cone | o |wesq seds vacesqies.
A [Barcelon - [Privace Picker 100 1965 Px-10 war, eallim.] 3.5
Rleta Qffices Picker 200 1961 Px-25 " " "
bl In 1968 iho unit waa in
¢ |Camuy Hzalth Strandard A0 1965 1 tuba - [ ) good eoddition but never
1 {anter A vaed, lack of personnel.
;1
4] Frivate Contipancat 60 | 1952 1 tuba Var, collimay 3.5
Dffice
!Ht.. 1940
Hatille Health Centsr [G.E. 15 Purch, 1950[B-1.7 Po collimatory 0.5 Qut of order,
Private OfficalPicker 200 1956 PX-10 Copa 8.5 Anatomatica,
Lares Public Health [Siemens 300 1966 Furaka Var. tollieny 3.5 Minograph for mess chast
tnit 125 wvp examinatiops {Photoflyoro,.)
Ger. Castafiar (G,E, 300 1960 H.R.T. Vpr, collimad 3.5
Hoapital (2 tubas)
H
Private Cff. !Con:inenul 10{4 1959 1 Fureks Cona 1.5 Ganaral Practitioner.
i
Hanatl Public Health [Siewana 500 & { 1967 1 FRureka var, collimad 3.5 Minograph added for photo-
Unit 170 mm, cemara fluoroscopy.
& {
i
Municipal Rosp|Keleket 30 i 1940 e § o= 0.5 Out of ordar for 10 years.
San Agustin Uestinghouse 1964 2 tuhma- Uar, collimad 3.5
Hospital 300 Dynama x40/ 50
. . G.BE. 1 I C.E.~DX Cone -~ jPoriable.

t

Cont. on follewing page
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TABLE 5-M (Coant, )

A
R PAFUFACTURER
E JGEOCRAPRIC {MEDICAL D
A |LOCATION | FACILITY DEL
A [Kanatf Doctors Camter |Continamtal 10
R cont. Hoapital
E
< Private
I Oftices
B
1]
bbrovis Privata
Of fices
juebradi- |Baalth Cemter iPicker 15 Mig, 1940 [PX-1B %o collimas. 0.5 Fluoroscope. Dait in good
llam it bot met 4-1968.
Private Westinghouse 60 1954 Tureka Var. collima,| 2.5
Officas 100 kVp
IIniversal 60 1960
Utuado Haslth Cemter [Picker 200 and 1957 [Dynamax 50 {Cone 3.5 sraph for wees chast
|Minograph tions.
San Migusl Kelaket 200 1957 |JEuxeka 0DX-20|Var. collima.] ).5
Clinic Yidax
Dr. Cintréa h!iekor 100 iy, 1956 i!icm DA-8R | Come 2.5
Clinjie Yo lakat
Privacs C.k. 100 Mg, 1943 joxC Come 0.3
- 0.3 j ,
= "'i“ﬁu’. = Elae s = —————
Vega Baje |Sancheg- G.E. 200 1958 2 L.W.R.T, [Cone 2.5
Castafio Clinic
Private Picker 100 1960 Pickar PX-8% KCone 2.5
Offices Picker 100 156% 5, " Var. coliima.] 3.5
e ey ==
B |Barranqui-|Health G.E. 10 1940 £ 1.7 - - Not operative.
A| tas Center C.E. 300 1965 HET-R & HRT-MWar., collima.] 3.0 Radiogr. and fluoro. tubes.
Y
A Private Doniversal 60 1962 UX-200 Cane 0.5
M Officas Universal 100 1968 UX-20H Cone 1.5
0 Flcker 100 PX-10E Cone 1.5
" e ——
Bayamon Health Canter [Picker 200 1956 PX-10 ar. collima.| 3.5
Ficker 300 1968 PX~-10 " » 3.5 Galaxy model.
G.E. 30 1950 DX collima. 0.5 Mot oparative,
Hermanos Kalaket 300 ar. collima,.] 3.5 Routine.
Melender Pickar 60 1958 rX-8 collimator| 0.5 Mobile.
Hospital Plckar 200 1956 PX-10 0.5 Urology.
G.E. 300 1965 HRT ar. collime.j 3.5 Routine.
Ruiz Soler G.E, 25 1955 DX-Coolidge collima. 0.5 T.B. Moapital
Hospital Picker 300 1965 PX-10A Var. collima.| 3.5
Picker 500 1964 17-B & Y 3.5
Private Picker 200 1968 rX-10 Var. collima.| 3.5
Officea G.E. M0 1961 4 HRT tubas |Var. coliima.] 3.5
Pro fex~ray 300 1955 Bynanax 40 Y b 3.5
Cont. on following page.
Note:

Out of the 40 diagnomtic x-ray units {n the Bayamon Area-1968, 6 units were not in operative condition.




TABLE 5-H (Comt.)

A OF  |TUBES, TOTAL
R MANUFACTURER ACTURE [MANUFACTURE FILTRA-
E JGEOGRAPHIC {MEDICAL AND AND TION
A FACLILITY 3y PURCHASE MODEL COLLTMATION um Al. COMMENTS
o Sy S o —
B [Bayamon Private ¥alekat 100 1949 Euraka Cone 1.5
A ] eont, Dff{ices cont. | Profex-ray 100 1966 Dynamna x Var. collima.] 3.5
Y Continental 300} 1963 UX-~40H Var, collima. 5
A Westinghouse 201 1945 < Fluoroscopy.
M Picker 500 1964 PY-17R Var. collima.] 3.5
o Kaleket 60 194 ( - - Not available.
N Pickar 65 953 No collins . Fluoroscopy.
Picker 200 953 PX-T0 Cons 2,
Picker 300 1964 PX-10 Var. collima.| 3.0
Fisher 200 1960 Duplee Corp.] var, colliea.} 3.5
Westinghousa
100 1954 x Come 2.0
Picker 100 156 P!—E! Ct;%. 1.5
G.E. Y0 195 HRT G.E. Flald
R collimation 3.5
G.E. 200 1955 L.W.R.T. Var. collima.] 3.5
SRR Sl
Cosario Health Center { Picker 200 1956 - {PX-10 Var, collima. Not pperative.
e e — ——
Naranjito |Private Kaleket 100 1948 - Cons 1.5
Of ficas Picker 100 1545 PX-RE Cone 2.5
G.E. 15 R DX No collimato =
L
Orocovis |Health %Ma_r 100 1956 FE=8E - -
Ret in since 1968,
Toa Alta [Hemlth Ceoter | Mattarn 200 1955 - - o - reason dafinown .
Vopa slea [Health Center | Standard 40 1946 - ¢ Cone a.5 Not oparative.
Privats Off. | Pickar 100 Mfg. 1946 | PX-8E Cone 1.5

In the Census of Diagnoatic X-ray Units, thirteen x-ray units were found ocut of order and five unitas were found
in good condition byt not in use for various ressons, such as lack of personnel and in vne caae because of recurrent
overflov of the Rio Grande River, flooding the unir.

There are eightean x-ray units used for Fluoroscopy only -- predominantly oldar units -- and nine modern x-ray
units used exclusively for mass chest exawinations.
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Table 5-N contains technical specifications of the X-ray units, year of installation, and other
relevant data characterizing the performance of the x-ray unit. These data are not only indicative
of the quality of the radiography to be obtained by means of the particular x-ray unit, but also
of the associated gonadal dose. This is so because the aperture of the x-ray beam is determined
by collimation. If the unit has no variable collimator, every radiography is obtained by a large
aperture irrespective of the film size, even though from the diagnostic point of view only that
portion of the beam is useful which affects the film, or the screen. Thus, if an x-ray unit is not
equipped with a variable collimator, all radiographies are done with a large aperture thus placing
the testes into the direct beam, at certain positionings such as Abdomen, Flat, Lumbar Spine and
LV.P.,, even though the part of the direct beam that goes through the testes does not arrive to
the film and is therefore superfluous from the diagnostic point of view. The role of the variable
collimator is to cut down the aperture to the minimum size compatible with the diagnostic
objective and thus exclude the testes from the direct beam whenever possible from the diagnostic
point of view. Most modern x-ray units are equipped with variable collimators and thus their use
tends to decrease the average gonadal dose. The ovaries are less likely to be excluded from direct
beam than the testes. This is the most probable reason for the testical doses to be smaller than
the ovarial doses in Puerto Rico!. In comparison, in the United States where the proportion of
variable collimator equipped x-ray units is smaller than in Puerto Rico, it was found that the
testical doses are in general greater than the ovarial doses.

A recent report of the U.S. Public Health Service, Oct. 1969, stated “It was estimated that
restriction of the x-ray beam to an area no larger than the film size would result in a reduction
of the genetically significant dose from 55 to 19 millirads per person per year.”

Most x-ray units installed in public institutions in Puerto Rico after 1960 are equipped with
variable collimators and in the last few years variable collimators have been installed on many
older units. As may be seen from Table 9-N, in the last few years the following changes in
operating x-ray equipment have occurred in the Surveyed Areas of the Northern Region:

1) a total of 51 new x-ray units with variable collimators, installed in public or private offices,

2) 17 variable collimators were added to previously installed x-ray units,

3) 9 modern x-ray units for mass chest examinations installed since 1966.

Other x-ray units in this Region include:

1) 55 x-ray units with cones,

2) 18 x-ray units for fluoroscopy only, which were predominantly older units.

The total number of x-ray units in the Surveyed Areas of the Northern Region is 150.

! Miller, James W.: Activities in the Division of Radiological Health Medical X-ray Program.
X-ray in Medicine and Industry, Proceedings of a Public Health Conference, Univ. of Miami,
Bur. of Radiol. Health, March 1970.
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Table 6-N shows that in all the Surveyed Areas of the Northern Region, the nine
abdominal examinations considered ‘“genetically hazardous” represent approximately 25 %
of the total number of diagnostic x-ray examinations performed in 1968.

NUMBER OF ABDOI

TASLE

-6N

SURVEYED AREAS OF THE NORTHERN REGION

MINAL ODIAGNOSTIC X-RAY EXAMINATIONS BY TYPE OF EXAMINATION AND BY SEX.

PUERTO RICO—I968.
TYPE OF EXAMNATION
TOTAL CHOLE- | LUMBAR| GASTRO - BARIUM HIP PELVI TOTAL
AREA X- RAY SEX ABDOMEN | CYSTO- | SPINE INTESTINAL ENEMA [ LV P. | PELVIS JOINT |METRY | ABDOMINAL
EXAMS. GRAPHY SERES EXAMS .

MALE 2,282 | 1409 | 5,169 3220 1395 | 2,369 967 | 3er8] — 122,489
CAGUAS 164,507|FEMALE 3,752 1,72 1 2,898 2,245 1,043 2,240] 1,079 | 2,734 {000 | 19,712
X 3130 R 5,46 8 1T 3609 2,046 | 6ai1z| 1,000 142,20I
MALE 303 521 932 862 252 574] 589 501 — 5.1 34
FAJARDO 48,803[FEMALE | 1,069 590 943 1,079 346 612|752 404| 401 | 6196
TOTAL 9724 L1 1,879 1,941 EGE | 1,1 L34 905 401 | 11,330
MALE 3,993 729 | &123 3,286 534 | 2,181] 1,362 724] — 120932
ARECIBO | 168, 66G[FEMALE | 3,289 | 1,253 | 3,763 5926 604 | 2.571] 764 | 6451 125 |16,640
TOTAL 7,282 | 1,982 | 11,886 7,212 V138 | 4,452] 2126 | 369 125 [37,572
IMBLE 2,060 TEA ] 2,00 1,378 86 | 1, 365]  GAJ B72] — 9,309
BAYAMON 80,027|[FEMALE | 1,700 gga | 1,953 1,820 B36 | 1,644 745 6] %94 | 10,792
TOTAL 3760 | 1,442 1 36 3799 1,522 | 3,009 1,434 | 1, |L§_a —3_94 50,01
SURVEYED MALE Li,238 3217 16,224 8,747 2867 6,489 3607 5475] — 57,864
AREA OF  [462,003FEMALE | 9,810 | 4448 | 9,557 10,070 2.829 | 6.767] 3340 | 4,399 2,120 | 53,340
-RN REGION TOTAL | 21.1 4B | 1,665 | 25,78! 16,617 5696 |13,256] 6,947 | 9,874| 2120 }111,204
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Tahle 7-N shows that thoracical x-ray examinations amounted to 59.6% of the total number
of x-ray examinations performed in the Surveyed Areas of the Northern Region mn 1968.

TABLE ~

7N

NUMBER OF THORACICAL X-RAY DIAGNOSTIC EXAMINATIONS,BY TYPE OF EXAMINATION
AND BY SEX

SURVEYED AREA OF THE NORTHERN REGION
PUERTO RICO-1968

NUMBER OF DIAGNOSTIC THORACICAL X-RAY EXAMS BY TYPE
| TOTAL [[GRAND TOTAL
AREA CHEST RADIOGRAPHY || PHOTOFLUOROGRAPHY {ICHEST TOMOGRAPHY

MALE IFEMALE| TOTAL {[MALE FEMALE|TOTAL “MALE FEMALE | TOTALIIMALE |FEMALE!
CAGUAS 26713 |28961 155,674 |16,286 [17,342 33628[187 | 165 | 352|43,1 86|46,468| 89,654
FAJORDO 4200| 4,482 | 868211 1,900 2,038 3,938 8 1 Q i8|| e,t08l 6,530| 12,638
g s —
ARECIBO 16520 (16,973 133,593 (18,527 [26,089 |44,616] — — — ||35,147|43,062|| 78,209
BAYAMON [13,117 [13,337 {26,454 | 3,350 13,399 [16,749{150 | 140 | 290[116,617 126,876} 43,493
SURVEYED 4# —
AREAS OF
'1r_i-E NCR- 6C,650,63,753 24,4031a0,063 [58,668 (98931345 | 315 | 66010,058(122,936((223,9294
REGION i 1
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TABLE-8 N

NUMBER OF ABDOMINAL X-RAY EXAMINATIONS BY TYPE
OF FACILITY AND BY TYPE OF EXAMINATION,
SURVEYED AREAS OF THE NORTHERN REGION.

PUERTO RICO~-1968,

TVYRE OF TYPE OF FACILITY

PUB HEALTH UNITS RADIOLOGISTS [PRIVATE
EXAMINATION | HOSPITALS | CLINICS | Kp HEALTH CENTERS | OFFICES offFices | TOTA-
ABDOMEN 5,816 3,837 1,832 3,212 6,252 | 20,549
SHOLEQYSTO= | 3,938 940 1,348 859 670 | 7,755
'gg"“l‘qsg"‘ 6,067 4,053 725 3,469 10,557 | 25,871
GASTRO
INTEST. 9,238 1,642 2,044 2,052 3,649 | 18,625
SERIES
BARIUM
ENEMA BG4 594 618 726 1,196 5,798
V. P 6,759 ,L062 231 1,404 3,029 13,i85
PELVIS 1,936 569 976 1,090 2,29 6,862
HIP JONT g a9 630 ,201 265 L087 | 16,174
PELVIMETRY | 1,491 85 75 182 552 2,385
TOTAL 44,900 13,412 10,350 13,259 29,283 [111,204

The above Table 8-N shows that the largest number of abdominal x-ray examinations were performed in

hospitals {44,900) and In private offices (29,283).

In spite of the error in the data given by private

affices, which ig due to their records being kept on a weekly rather than a yearly basis, this information
was included hecause it represents nearly 30% of the total abdominal examinations performed.

TABLE 9N

NUMBER OF FILMS EXPOSED {EXPOSURES) IN ABDOMINAL RADIOGRAPHYC
EXAMINATIONS, BY TYPE OF FACKLITY AND BY TYPE OF EXAMINATION

SURVEYED AREAS OF THE NORTHERN REGION

PUERTO RICO ~1968

TYPE OF NUMBER & SIZE OF TYPE OF FACILUTY
ExaMiNaTION |[FILMS MOST C PUB. HEALTH UNITS
USED PER EXAMINATIONIOSPITALS | CLINICS |AND HEALTH CENTERS |RADIOLOGISTS |PRIVATE OFFICES|| TOTAL
NC SIZE
ABDOMEN i laxi7 5,816 | 3,837 1,430 3,212 6,203 20,495
CHOLECYSTO- | 4 axio” 15,75 92 436 2,680 31, 020
Sl L T52 3,760 5,3 3,
LUMBAR SPINE | 2 [2-11x14" 12,134 | 8,108 3,450 6,938 21,11 4 51,742
TRO INTEST » n
OAS GRS - 6 | 419N 55, 428 | 9,852 12,264 12,312 21,894  |lii,750
BARIUM ENEMA | 5 L}ﬁ{ .‘,".! t3,320 | 2,970 3,090 3,630 5,980 28,990
TVF 4 14X 7" 27,036 4.248 3,724 5616 12,1 I & 52,740
PELVIS | 14%17" 1,936 569 976 1,090 2,291 5,862
HIP JOINT ? nxia 13, 982 1,260 2,402 530 2,174 20,348
PELVIMETRY 2 14x17" 2,982 170 1 50 364 1,104 47270
TOTAL 147, 386 (34,772 32,874 ] 37,128 75,556 327,720

In some wedical facilities, technicimns perform G. I. Seriss using six 14x17" Filma.
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TABLE (O0-N

NUMBER OF FILMS EXPOSED (EXPOSURES) IN RADIOGRAPHIC
EXAMINATIONS OF THE ABDOMEN AND THORAX BY TYPE .

OF FACILITY
SURVEYED AREAS OF THE NORTHERN REGION PUERTO RICO-1968.
TYPE OF |NUMBER OF X-RAY EXAMINATIONS TYPE OF INUMBER OF EXPOSED FILMS BY
FACILITY IBY THE AREA OF THE BODY FACILITY THE AREA OF THE BODY
ABDOMINAL®*| THORACICALY| TOTAL ABDOMINAL |THORACICAL | TOTAL |
HOSPLTALSJ 41,900 ] 87, 169 IOZ,OGE_ HOSPITALS 147,386 57,169 r204_,_555
CLINICS | 13,412 | 10,074 | 23,486 { {CLINICS 34,772 10,074 | 44,846
HEALTH | HEALTH
T CENTERS
GERL ERS 10,350 | 108,768 | 119,115 AND 312,878 t12,06% | 144,943
PUBLIC PUBLIC
HEALTH HE ALTH
UNITS | UNITS
RADIC- -
LOGISTS | '3.259 | 11,396 24,655 | IRADOT 37,128 | 11,396 | 48,524
OFFICES | QFFICES
PRIVATE 29,283 | 36,590 65873 | ICRVAIE | 75,556 | 36,590 [112,146
TOTAL 111,204 | 223,994 335,198 TOTAL 327,720 |227,294 |555,014
* This number included 660 vemographise with usually ein szposures for sach examinstion. Towmograms

(Laminograms, Body-Section Films) are sadiograph
timsues above or balow the selactad level ara blurged out by

ment while the exposure i{a being made.

*% Including 98,931 photoflunrographies,

Photofluoregraphy:

an image which appears on a fluvorescent screewn.
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Other
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TABLE -HN

EVALUATION OF THE MEAN GONADAL DOSE
DUE TO A SELECTED SET OF ABDOMINAL
X-RAY DIAGNOSTIC EXAMNATIONS IN
SURVEYED AREAS OF THE NORTHERN

REGION
PUERTO RICO-1968.
g s
TOTAL NUMBER | DIATION DOSE
AREAS SEX] o] ION MILLIZ 5F EXAMINATIONS | TO ALL EXAM—
INED PATIENTS
MILLIRADS
M 460.5 22,489 10,356,184
CAGUAS
F 582.0 19,712 i1,472,384
AARDO M 2462 5. 134 2,290, 790
F 5660 6,196 3,508,794
ARECIBO M 429.5 20,932 8,990,294 |
r F 620.2 16,640 10,320,128
BAYAMON M 471 .9 9,309 4,392,917
E 619.5 10,792 6,685,644
COTAL M 449 . | 57.864% 26,030, 185
F 598. 8 53.3 40 31, 986,950
GRAND TOTAL 521 Te 111,204 58,01 7, 135

(COMPILED FROM TABLE {1-C,!I-F,lI-A AND 11-B.)
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TABLE -12 N

EVALUATION OF THE MEAN GONADAL DOSE
DUE TO THORACICAL X-RAY DIAGNOSTIC

EXAMINATIONS IN SURVEYED AREAS OF THE
NORTHERN REGION.

PUERTO RICO-1968.

MEAN ABSORBED GLOBAL IRRA-
AREAS SE X DOSE PER EXA- | TOTAL NUMBER DIATION DOSE
MINATION MILLI-| OF EXAMINATIONS| TO ALL EXA-
RADS MINED PATIENTS
MILLIRADS
CAGUAS M .29 43,186 55, 709
F 060 46,46 8 27,880
T M l. 40 6,1 08 8,607
FAJARDO
F .68 6 4,457
_O=6 — 3 = :S 35,506
ARECIBO " Lo ] >, | ekl
F 0.44 43,062 19,26 7 l
et e et = ——
617 30,40 9
BAYAMON M .83 16, 61 0
F .55 26,876 14,858
% M .29 101, 058 | 30,231
TAL = 57 122, 936 66,462
GRAND TOTAL 88 223,99 4 196,693

(COMPILED FROM TABLE 9-C,9-F,9-A AND 9-B.)




TABLE-{3 N

TOTAL NUMBER OF DIAGNOSTIC X-RAY

EXAMINATION IN PUBLIC INSTITUTIONS
AND IN PRIVATE OFFICES AS COMPARED
TO THE POPULATION BY AREAS.

SURVEYED AREAS OF THE NORTHERN REGION,
PUERTO RICO—1968.

AREAS |TOTAL NUMBER NUMBER OF EXAM
OF EXAM. POPULATION|PER 100 POPULATION
CAGUAS | 166,933 369,000 45.2
FAJARDO | 48,803 116,100 42.0
ARECIBO | 166,596 342,800 48.5
BAYAMON | 77, 102 340,600 22.6
TOTAL | 459,434 1,1 68,500 39.3
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TABLE ~14 N

PER CAPITA,PER ANNUM MEAN GONADAL DOSE

DUE TO ALL GENETICALLY HAZARDOUS ABDOMINAL
X-RAY EXAMINATIONS.

SURVEYED AREAS OF THE NORTHERN 'REGION.
PUERTO RICO-1968

GLOBAL ANNUAL

POPUL ATION EE% %ANPNlLTJﬁ

IRRADIATION DOSE | SURVEYED AREAS

TO ALL PATIENTS | OF THE NORTHERN ggég GONADAL

MRADS REGION PUERTO-
RICO 1968 MRADS

MALE 26,030,185 572,565 45.5
FEMALE| 31,986,950 595,935 53.8
TOTAL 58,017, 135 1,168,500 49.7

TABLE-ISN

PER CAPITA,PER ANNUM MEAN GONADAL DOSE
DUE TO ALL THORACICAL X-RAY EXAMINATIONS

SURVEYED AREAS OF THE NORTHERN REGION
PUERTO RICO-1968

GLOBAL ANNUAL
IRRADIATION DOSE
TO ALL PATIENTS

POPUL ATION
SURVEYED AREAS

OF THE NORTHERN

PER CAPITA
PER ANNUM
MEAN GONADAL

MRADS REGION. DOSE
PUERTO RICO-1968 MRADS
MALE 130,2 3| 57 2,565 227
FEMALE 66,462 595, 935 I
JOTAL 196,69 3 I,1 68, 500 . 168




TABLEL — 180

PER CAPITA,PER ANNUM ME AN GONADALL DOSE
DUE TO ALL GENETICALLY HAZARDOUS ABDOMINAL
AND THORACICAL. X-RAY EXAMINATIONS .
SURVEYED AREAS OF THE NORTHERN REGION
PUERTO RICO ~ 1968

TR T X ET

GLOBLAL ANNUAL| POPULATION PER CAPITA
[RRADIATION DOSEiSURVE‘{ED AREAS |PER ANNUM

TOALL PATIENTS | 0F THE NORTHERN | MEAN GONADAL
MRADS | REGION DOSE

| PUERTO RICO-1968] MRADS
MALE | 26,160,416 2,565 45 .6
FEMALE| 32,053,412 | 95,935 | 53.7
TOTAL 58,213,828 | 1,1€8.500 | 498

i
(1] !\_;

The per capita per annum gonadal dose in the Burveved Areas renched 49 8 rrads in 1868 -

In the Southern Region-1968 . 43.6 mrads.
In the Western Region 1968 - 364 mrads,

These numbers prohably yoflec: exisung hifv-rences 1n thee
and in technological deviiopment betsoen Surveved Arens of the Northern Revion and the

cooncmleal level, social structure

other Regions mentioned ahove

The comparison hetween the Woestern, Southerr and Northern Regron will be possible only
after the comopletion of 1

ae entive Northern Region ineluding the Sun Juan Metropolitan Arey.
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FIGURE I-N

GEOGRAPHICAL DISTRIBUTION OF MEDICAL
FACILITIES EQUIPPED WITH X-RAY UNITS
SURVEYED AREAS OF THE NORTHERN REGION

PUERTO RICO-I968.
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FIGURE 2N

ISTRIBUTION OF X-RAY DIAGNOSTIC UNITS
gy OF THE NORTHERN REGION
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* Four radiclogists use the same office.
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FIGURE 3-N

DISTRIBUTION OF X- RAY UNITS BY MANUFACTURER
SURVEYED AREAS OF THE NORTHERN REGION
PUERTO RICO - 1968
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FIGURE—4N

VARIATION OF POPULATION AND NUMBER OF
X-RAY DIAGNOSTI!C UNITS IN PUBLIC AND
PRIVATE MEDICAL INSTITUTIONS

SURVEYED AREAS OF THE NORTHERN
REGION PUERTO RICO-1940—1968.
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The small difference in population between 1950-1960 (30,810)

can probably be accounted for by a large emigration to the main-
land during this decade.
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Figure 4N shows that the number of x-ray units in the Surveyed Areas of the Northern Region
has increased witain the period of 1960-68 from 94 to 150, a growth corresponding to 637%
This growth is primarily due to the expansion of the X-ray program in public institutions. In
the course of this expansion most obsolete X-ray units were replaced by modern units equipped
with variable collimators. This feature is of extreme significance from the point of view of
radiation protection since the collimator reduces the beam size to the size of the film, thus
putting the testes out of the direct beam in the diagnostic procedures termed Lumbar Spine,
Abdomen, and I.V.P. For accuracy’s sake it should be noted that the ovaries will remain in

the direct beam in spite of collimation.

During the period 1940-1968, the number of diagnostic x-ray units within the surveyed Areas
increased from seventeen to one hundred fifty. These figures do not include dental x-ray units.
Since, however, the population of the Surveyed Areas increased during the same period from
851,089 to 1,168.500, the figure may be presented in a form standardized for population. Thus,
in 1940 there were 1.99 units per 100,000 population and by 1968 this figure had risen to
12.8 units, representing close to a seven-fold increase.
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FIGURE 5-N

PERCENT DISTRIBUTION OF DIAGNOSTIC ABDOMINAL

AND THORACICAL X—RAY EXAMINATIONS N MEDICAL
INSTITUTIONS BY THE TYPE OF FACILITY.

SURVEYED AREAS NORTHERN REGION.

PUERTO RICO—1968.

RADIOLOGISTS
7.35 %

(24,655)

HOSPITALS

30.45 %
{(102,069)

PRIVATE OFFICES
19.65 %
(65,873)

CLINICS

7.00 % HEALTH CENTERS
(23,486) AND
PUBLIC HEALTH UNITS
35.53 %
(119, 115)

% Reference to Table 10-N.

#% Abdominal diagnostic x-ray examinations termad "genetically
Hazardous".
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The above figures clearly indicate the vital role of the Health Centers and Public Health
Units in Health Services administered to ihe population of Fuerto Rico.

Among other services Health Centers and Public Health Units administer mass-chest-
examinations.

Another important role of Health Centers and Public Health Units is to make a
diagnosis on the first visit of the patient and in case of necessity to refer him to the
regional hospital.

Health Centers and Public Health Units ave the primary nuclous for Health Services
to the population - administering their services fren of charge.

Figure 5-N shows, that the largest portion of x-ray examinations fihoracical and abdominal)
in the Surveyed Areas were performed by Health Centers and Public Health Units, the
second largest portion by hospitals. As a cormparison there are quoted herewith the
parallel figures for the Surveyed Areas of the Northern Region. Southern Region and
Western Region.

Percentage of Abdominal* and Thorgeical Examinations

by Geographic Location and by Teeility

Geographic  Health Centors snd

) Location _Public Heelth Units %725

Surveyed Areas of the
Northern Region 35.5% 30,44
Southern Region 33.55% 38457
Western Region S840 h1 64,

* Abdominzl examinations termed gevetically hezawions,

The concept of Health Centors in Puerto Kico includes sowall fiovavni Hospital uoils.
The Public Health Units ave serving only outpaticiis and their main feld is preventive
medicine.
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FIGURE- 6N

DISTRIBUTION OF X—RAY DIAGNOSTIC EXAMINATIONS
BY TYPE OF EXAMINATION?

SURVEYED AREAS OF THE NORTHERN REGION.
PUERTO RICO-1968.

THORACICAL

OTHERS EXAMINATIONS
27.04 % 48.75 %
(124,236) (223,994)

7

UPPER /

.03 % ABDOMINAL
EXAMINATIONS*
2AIOC %
)Ill,204)
y / LOWER

13.27 %

* See Table, 8-C, 8-F, 8-A, 3-B,

*%* The number of x-ray procedures in the Upper Abdomen include: Chole-
cystography, Lumbar Spine and Gastrointestinal Series. The lower
Abdomen include: Abdomen, Barium Enema, I.V.P., Pelvis, Hip Joint
and Pelvimetry.
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FIGURE - 7N

NUMBER OF X-RAY EXAMNATIONS PER {00 POPULATION
PER ANNUM BY GEOGRAPHIC LOCATION.

0 SURVEYED AREAS OF THE NORTHERN REGION
5 PUERTO RICO—1968
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DOSE MEASUREMENTS

Surveyed Areas of the Northern Region
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Accurate and reliable dose measurements are an indispensable requirement for evaluating
the quantifiers used to characterize the radiation hazards.

In the framework of this part of the survey dose measurements were carried out using
X-ray units typical of the area as irradiation sources. Such typical x-ray units were the
Siemens 300 MA x-ray unit in the Arecibo Regional Hospital and the Picker 200 MA unit
in the Health Center of Bayamon. :

Measurements were carried out both in vivo and using a Rando phantom in lieu of the
patient, always accurately simulating positioning and collimating techniques used in actual
procedures.

For a detailed description of the method and the instrumentation used for accurate and
reproducible dose measurements as well as the computational method used for evaluating
the relevant quantifiers, the reader is referred to Report II of the Jont Radiation Survey
pp. 53-56.

Based on the census of x-ray units in the Surveyed Areas, dose rates measured at the
Siemens 300 MA unit were used to evaluate the quantifiers in the Arecibo area, while for
the same reasons in the Caguas-Fajardo and Bayamon areas dosimetric data measured on
Picker 200 MA x-ray unit were used.

Table 1D and Figure 1D are instrumental In evaluating the half value layer and effective
energy of the Siemens 300 MA x-ray unit.

Tables 2D-4D and the corresponding figures 2D-4D present intercalibration data pertaining
+o the Siemens 300 MA unit. Figure 5D shows the relationship of dose rates as measured
in vivo and on a Rando phantom in identical x-ray diagnostic procedures.
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Table 1-D-

Table 2-D-

Tahle 3-D:

Tahle 4-Dn

LIST OF TABLES

Determination of H. V. L. in X-ray Unit Siemens-300 MA.
Arecibo District Hospital, Puerto Rico-1968.

LiF-TLD Powder and Victoreen 228 Ionchamber Intercalibration Data.
District Hospital, Arecibo, Puerto Rico.

LiF-TLD Powder and Victoreen 227 Ionchamber Intercalibration Data.
Surveyed Areas of the Northern Region, Puerto Rico-1968.

LiF-TLD Powder and Victoreen-228 lonchamber Intercalibration Data.
Surveyed Areas of the Northern Region, Puerto Rico.
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TABLE I-D

DETERMINATION OF MVL. IN X-RAY UNIT SIEMENS- 300M.A (PLEOPHOS 4).
VARIABLE COLLIMATOR, TOTAL FILTRATION 3.5mm AL, TEMP T72°F.
ARECIBO DISTRICT HOSPITAL PUERTO RICO

ABSORBER THICKNESS |VICTOREEN 228 READNG EFFECTWE ENERGY
mm AL mR
-1
0 520 = 693 _
05 480 HrogsE =l 63em
b0 Fesill p=2.7 9 DENSITY OF AL
1.5 390 cc
2.0 360 TOTAL MASS, AL. COEFFICIENT
25 340 _1.63cm _ £p
5T A T
30 320 T
3.5 290 Kev.EFF=38.6 Kav
40 270
45 250
TUBE VOLTAGE 76 K.V
TABLE 2D

LIF-~ TLD POWDER AND VICTOREEN 228 {ONCHAMBER

DATA. HVL 4.25 m/m AL.

INTERCALIBRATION

EXPOSURES MEASURED ON THE SURFACE OF SKIN, SIEMENS -300
X-RAY UNIT, TUBE DYNAMAX 40,100 MAS, TF D=90 cm. DIRECT BEAM.

DISTRICT HOSPITAL , ARECIBO P.R.

TUBE VOLTAGE | VICTOREEN CORRECTION TRUE In) LiIF-TLD RATIO OF
KV 228 FACTOR EXPOSURE POWDER @ VICTOREEN
READING mR READING READING TO
60 2,100 1LOTS 2,251.5 3,600 .627
T0 2, 350 1.070 2,514.5% 3,950 .636
B8O 3, 387 1.065 3,607.9 5590 645
90 4,000 1,060 4,240.0 6,580 6544

® BACKGROUND CORRECTION SUBTRACTED
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TABLE 3D

LIF-TLD POWDER AKD VICTOREEN-227 [ONCHAMEER INTERCALIBRATION
DATA EXPOSURES MEZASURED AT LOCATION OF THE TESTES 20c¢m CAUDAL
FROM CENTRAL BEAM INCIDENCE USING 100 MAS AT A TFD=5%0c¢cm

SURVEYED AREAS OF THE NORTHERN REGION

PUERTO RICO
A.IRRADIATION SOURCE USED TUBE DYNAMAX-40 FILTR.3.5 AL HVL 2.25
TO OBTAIN DATA SIEMENS-30C MA {DISTRICT HOSPITAL ARECIRO)
TUBE VOLTAGE |VICTOREEN 227 | CORRECTION | TRUE EXPOSURE" LIF-TLD _LRATlo OF VICTOREEN
KV READIMG mR FAC TOR m R POWDER READINGS"IREADING TO LiF—
i ! TLD.
1
50 340 LIRS 368.9 520 0.70 ;
70 480 L1583 558.2 650 0.85 ¢
80 570 1138 647.5 740 067
90 €30 E 1098 691.7 | 780 oc.e8
& Background serractisn subtracied.
TABLE 4-D
LIF-TLD FONDER AND VICTOREEN-278 IONCHAMBER INTERCALIBRATICN DATA
EXPOSURES MEASURED AT DEPTH OF 12 Zcm, ON THE PHANTOM AT THE
LOCATION OF THE OVARIES®SOURCE OF RADIATION: SIEMENS~ 300 M.A.
USING IGOMA.S AT T FED.=90cm. ARECIHO DISTRICT HOSPITAL .
SURVEYED AREAS OF THE NORTHERN REGION.
PUERTO RICO
" s IRECTI : LiF— TLD RETIC OF
wy | READING VICTOREEMN 228 (SR) CORRECTION|  TRUE §! po,h?rp el . L
LEFT OVARY |RIGHT OVARY | MEAN "e. |g T CWARY| RIGHT OMARY [ty FERDING 7O
]
60 440 460 450| 1075 4837 ii 1100 L340 |neTo| .38
1
70 530 560 545 1070 5331 i 1850 I.T40 LTIS| 34
80 640 690 665! 1065 To8.2 | ?|90 2260 2225 32
90 | 830 870 850 1.060 901.0 ! 2860 3.020 2940 30
]

* Total thickness of tha Phantoa in thiz iocatien (e 25 ewm.




Figure 1-D:

Figure 2-D:
Figure 3-D:
Figure 4-D:
Figure 5-D:
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Determination of Half Value Layer by Graphical Method. Transmitted
Radiation Vs. Absorbed Thickness. Surveyed Areas of the Northern
Region, Puerto Rico-1968.

LiF-Victoreen Intercalibration Curve.
LiF-TLD Powder Dosimeter and Victoreen 228 Intercalibration Curves.
LiF-TLD Powder Dosimeter and Victoreen 228 Ionchamber Intercalibration Data.
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FIGURE [-D

DETERMINATION OF HALF VALUE LAYER BY
GRAPHICAL METHOD. TRANSMITTED RADIATION
V.S. ABSORBED THICKNESS.*

SURVEYED AREAS OF THE NORTHERN REGION
PUERTO RICO

300¢
|

2007 ll
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THICKNESS
‘ mm AL
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0O 05 | 15 2 25 3 35  4(4.25)4.5 »
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FIGURE—2D

©u
LiF - VICTOREEN INTERCAL!BRATION CURVEE%
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i
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E |
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VICTOREEN READING —MR

FIGURE- 3D

LiF-TLD POWDER DOSIMETER AND VICTOREEN 228
INTERCALIBRATION CURVES.
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FIGURE-4D

LiF -TLD POWDER DOSIMETER AND VICTOREEN 228
IONCHAMBER INTERCALIBRATION DATA.
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FIGURE-~ 3D

NTERCALIBRATION CURVES OF TLD AND VICTOREEN — DOSIMETERS
IN PHANTOM AND IN VIVO.

BRADIATION SOURCE | SIEMENS — 300 MA yd
MEASUREMENTS AT THE LOCATION OF TESTES. ./

n i I

o 2h0 300 %0 500 650 700 800 900000 4200 »,400 600 1,800 2,000 2,200 2,400
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MANUFACTURFERS CALIBRATION REPORTS
FOR
VICTOREEN - 227 and VICTOREEN - 228

IONIZATION CHAMBERS
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i -

r
‘-—n——.m-m-.—_.-u -

e e YICTORECN INSTRUMSNT SWISION & 10101 WOBDLAND AVE., CLEVELAND, 010
VIDTOREEPY] snove 12141795 8200 & Twx{8i10l421-8287 s +FeELEXOS8-331 D

Calibration Report

to: Eloptirnes, of Pus Ty Rico zate MAY 71968
/‘\
Register ot /530 Mode Q23 %168 6237%/3

X-ray Techaique

Lightly Filtered X-ray

Inherent Added
kv filter Filter hvl

en (nr. Re) {iny A1) {cm AL) kev
3.2 1.0 0 20023 6.45

: -
23.0 1-0 o |w73 9.05
J k0.6 1.0 . 1.03 079 2.0
50.0 1.0 .3.25 194 28,2

Correction Factors
(melciply oy)

kv 3.2 23.0 0.6 50.0
Iten

SR, B o - / -\
2272 %, - /259 L R2 ) -
&332 T/u2 = S N AV 25 =
Ootnar -

. 5 f -
Calitrated by }’ .0 The Victoreen Instrumant Co.

fadiation Lab, Cluveland, Chio
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TWWTORCEN INSTRUMENT iviSION 1010 WODDLAND AVE., CLEVELAND, OHIO 44104
\’iC‘TGRF_'!&:N] LT T R e R “ BV

vliasy wla F ] Tew kX 098 334893

CALIBRATION REPORT

To:Eheclronics al Buesth Rea pate _ MAY 7 1968
Register # 2Z.8°2 A ¢ Serial MASR £S5 /67 Model # 227 22% 437

X-RAY TECHNIQUE
(Moderately Filtered X-Rays)

E Technique | KVCP L.I?i_a},lﬂl_rﬁuon Ke:. :,____L___hv_l_ _ j_“
| j_mmAl ¢ mmCu e , mmCu! mmAl
= " I I T
i H { 60 4 0 ! 32 [ 0.09 , 2.8
I 76 4 0 | 34.5¥ 0.11, 3.4 |
Jav 100 5 0t 42  0.20 | 5.1
K | 150 5 0.25 | 64 | o0.66; 10
L | 200 5 0.5 B¢ 1 1.3 13
M** . 250 . 5 1.0 L ) 2.2 16
Mboto2s0 1 s 3.2 140 | 3.2 18
Cs137* i 660 | i
Cob0* | 1250 l T e |
1 l

Correction factors fer these techniques are obtained by intercomparison witk instru-
mentis whose culibrations are traceable to the U.S. National Bureau of Standards and

are accurale 1o within £3%,
Model and Correction Factor {(Multiplier) for Technique
Seriul Nu. ) (M) H) &) ., )
K Chavbgrs

o B _ .
BEZ o ¥ 45E. oy VT
228 50 M _ 18y .05 + 97

E32. 2.8+ 067 LSO — 0T 28RS p. oY

_Auso

—— e . e i P .- _———

*Standard Calibration Points for High frergy Chambers and Probes, No Extra Charge,
*eStandurd Calibration Points, No Extra Charge on New or Repair Instruments,

Calibrated I_;y H QJM_

(X-Ray Lab,)

Form: 9084 A~1~62
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See the calibration report of the manufacturer, which is attached.



PRESENTATION OF STATISTICAL DATA

CAGUAS AREA

63




The Area of Caguas includes twelve municipalities in the Northeastern part of the Island,
with a total population of 360,000. Caguas, founded in 1775, is the largest city in the area
with a population of 76,000.

The entire area and especially the city of Caguas, is a growing industrial and commercial
section. There are six community hospitals—Aibonito, Caguas, Gurabo, Juncos, San Lorenzo
and Yabucoa. _

There are accredited private schools such as Colegio Catélico de Caguas, Notre Dame High
School, Colegio Bautista and public vocational schools.

This area needs more general hospital beds. As in the Mayagliez Area (see Report Number
One) this results in a migration of patients to the areas of San Juan and Fajardo for medical
services, Many films exposed in private and public institutions are sent to Fajardo for
interpretation.

An Area Sub-Regional Hospital is in the final stages of preparation for full operation; it
will have six stationary Westinghouse x-ray units, and four mobile units with special grid control.
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Table 6-C: Number of Abdominal X-ray Diagnostic Examinations by Medical Facility,
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Table 7-C: Number of Diagnostic Thoracical X-ray Examinations by Geographic Location,
by Medical Facility and by Sex, Caguas Area, Puerto Rico-1968.
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Examinations and Total Number of Thoracical X-ray Examinations by Medical
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Type, Caguas Area, Puerto Rico-1968,

Table 10-C:  Mean Gonadal Dose per X-ray Examination by Type of Examination and by
Sex, Caguas Area, Puerto Rico-1968.

Table 11-C:  Computation of the Mean Per Capita Gonadal Dose due to a Selected Group
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Abdominal and Thoracical X-ray Examinations, Caguas Area, Puerto Rico-1968.
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TABLE 1-C

MUNICIPALITIES OF THE CAGUAS AREA AND THEIR POPULATION
PUERTO RICO-1968%

MUNLCIPALITIES POPULATION
Aguas Buenas 19,200
Aibonito 22,100
Caguas 77,000
Cavey 43,400
Cidra 23,400
Gurabo 20,100
Aumacao 34,200
Juncos 28,500
Las Piedras 17,800
Naguabo 20,900
San Lorenzo 30,500
- Yabucoa 31,900
CAGUAS AREA TOTAL‘ 369,000

% The above data are quoted from the Annual Vital Statistics Report,

Commonwealth of Puerto Rico Department of Health, 1968.
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DISTRIBUTION OF DIAGNOGSTIC X-RAY UNITS IN OPERATIVE CONDITION
BY MEDICAL FACTLITY, 37 GEOGRAPHIC LOCATION AND POPULATION PER X-RAY UNIT
CAGUAS AREA, PUERTC RICO-1968

TABLE Z-C

GEOGRAPHIC MEDICAL NUMBER OF POPULATION PER
LOCATION FACILITY X-RAY UNITS POPULATION X=-RAY UNIT
Aguas Buenas liealth Center =
Private Officss 1 19,200 19,200
Aibonite Municipal Hoagital -
Mennonite Hospital ~#’ 2 22,100 _ 11,050
Caguas Municipal Hospital 1
San Rafael Hospital 4
Publie Health Unit &
T.B. Center 2
Private Of fices 10
Caguas Total 17 77,000 4,529
Cayey T.B. Hospitai & T.B.
Center 2
Pont Clinie 1
Health Center i
Private Offices 4
Cayey Total . & 43,400 5a425
1
Cidra Health Cantey =
| Private Dffices 1
Cidra Total 2 23,400 23,400
Gurabo Hunicipal Hospital -
Sam Jose Clinic 1 20,100 20,100
Humaceo Orienta Clinic H
Health Cenzer and T.R.
Center 3
Font Martelo Henpital 1
Ryder Memcrial Hoapital 2
Private Offican 3
fumacao Total 10 34,200 3,420
Juncos T.5. Center 1
Private Officee 5
Juncos Total i ] 28,500 4,750
e e e
Las Piedraa Health Center ~ 17,800 No x-ray unit
Naguabo Municipal Hospital - 20,900 " " '
San Lorenzo Municipal Foapitasl -
Frivate Offices 4 30,500 7!625 1
Yabucoa Municipal Hoapital -
Private Officas 2 31,300 15,950
CAGUAS ARFA TOTAL 52 369,000 7,096

Note: Only x-ray units in cperative condicion were included in this rable.
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TABLE 3-C

TOTAL NUMBER OF X-RAY EXAMINATIONS IN PUBLIC INSTITUTIONS, TOTAL NUMBER OF PATIENTS
AND NUMBER OF X-RAY FXAMINATIONS PER 100 PATIENTS

CAGUAS AREA, PUERTO RICO-~1968

TOTAL NUMBER NUMEER OF
’GEDGR.A.PHIC MEDICAL TOTAL RUMBER OF X-RAY X-RAY EXAMINATIONS
LOCATION FACILITY _____|OF PATIENTS EXAMINATIONS PER 100 PATIENTS
éﬁuas Buenas Health Center 114,540 - =
Aibonito Municipal Hosp. 72,306 - =
Mennonite Hosp. 26,981 7,000 25.9
Aibonito Total 99,287 7,000 7.0
Caguas Municipal Hosp. 139,982 6,304 4.5
San Rafael Hosp. 9,065 29,705 327.6
Public Health Unit
& T.B. Center 15,167 15,792 104.1
Caguas Total 164,214 51_391 31.5
Cayey T.B. Hosp. & T.3.Center 8,618 11,026 127.9
Pont Clinic 26,173 15,600 59.6
Health Center 35,481 1,734 4.8
Cayey Total 70,272 28,360 40.3
Cidra Health Canter 9,993 = it =
Gurabo Municipal Hosp. 25,720 - -
1 San Jose Clinic BOO 624 78.0
Gurabo Total | 26,520 624 2.3
= ——
Humacao Health Center &
T.B. Center 47,741 10,678%* 223
Oriente Clinic 2,554 7,105 278.1
Font Martelo Hosp. 6,627 9,158 138.1
Rydar Memorial Hosp. 48,905 5,596 11,4
Humacao Total 105,827 32,537 30.7
Juncos Health Center 41,330 - =
Public Eeslth Unit
& T.B. Center 10,501 11,388 108.4
Juncos Total 51,891 11,388 21.9
Las Piedras Health Center 10,549 = z
Naguabo Health Center 25,385 = -
San Lorenzo Hosp. Municipal 2,189 = =
Yabucoa Hosp. Municipal 41,010 = h
GRAND TOTAL 721,61 74n 131,710 18.2

Including 12,459 Photofluorographies.

*k  Including 8,310 Photofluorographies.

A correction in the total number of x-ray examinations was received from the Mennonite Hospital, Aihonito,

after part of this report was in final preparation for printing.

Island-wide Summary Report.
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DISTRIBUTION OF DIAGNOSTIC X-

TABLE &-C

RAY UNITS IN OPERATIVE CONDITION, BY MEDICAL PACILITY AND BY MANUFACTURER
CAGUAS AREA, PUERTO RICO-1968

T
1%, [+% % < 2 le % | 1% | T
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o NG RN KX - * % Q-Q
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P Yo b i3
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Aguas Private T 11100 1
Buenas Officeg
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Hospital | 1| 200 2
Mob,
—— e —
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= —
Cayev T.B. Hosp. | 1] 100 1{ 200 2
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Hoapital {Mob)
Private 2z 35
Offices (Fluor )
1] 300 3
Humacaoc Total 4 ['1 2 T 1 0 1 ol 10
Juncos T.B, 1] 200 1
Center
Private
Offices 2 [100
1 kL)
(Fluor) 5
1] 100 1! 75
Juncos Total 3 ) 11 L
San Private 1| 100 1 |100 1 |100 1| 12 4
Lorenzo Gffices {(Fluor)
Yabucoa Private 1 | 300 1| 300 2
Jffices
TOTAL 22 1o 3 4 6 ) 3 052
.in Caguas Area ! .‘ i :
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TABLE 5-C

CENSUS OF DIAGNOSTIC X-RAY URITS
CAGUAS AREA OF PUERTO RICO-1968

Cont. on following page

Manufscturer Year of |[Tubes, Total
Geographic |Name of and Mfg, or |[Mfg. & Filtration
Location Model (MA Purchase | Model Collimation | =m, .Al. tc_ot'nontl
Aguas Private Profex-ray 1963 DX-10 Variable 2.5
Buenas Office 100 150KVP (1 tube) Collimator
- Videx
Aibonito Mennonite Picker 200 1946 Dynamax 40 |Cone 2.5 Anatomatic.
Hospital Picker Mobile 1968 {2 tubes)
200 120 KVP Dynamax 40 {Variable 4.0
{1 tube) Collimator
==
Caguas Municipal Westinghoune 1964 Dynamax 40 |Variable 3.5 Radiation weas-
Bospital 200 100 kvp (2 tubes) |Collimator urement badges
) (Daytona) werenot used by
X-ray personnel
nor by students
at time of our
visit.
San Rafasl
Rospital Picker 200 1968 PX-10 V. Coll. 3.0 Gonadal shield-
" 1968 PX-10A £ i 3.0 ing only used
Siemens 500 1968 Dynamax 40 | " 3.0 on children
Picker 200 1968 FX-10 Cone 2.5 occasionally.
Mobile
Public Picker 100 1968 PX-10 Vv, Colli- 3.0
Bealth Unit 140 EVP (2 tubes) [mator, Videa
G.E. 200 {2 tubes) |[Odelcs l’ Mass chest
T.5. Cantar KXE-225 1966 G.E.~-LWRT Photg 3.3 EXAWS . M{nnerany
Caguas Private G.E. 30 1946 PX~-13 No collims. .5 G.P., Fluoros-
Offices {1 tube) copy only.
Siemens 65 1968 Roentgen- |Variable 2.5 Genersl Practi-
72 XVP kugel (1 TJ|Collimator tioner.
Picker 100 1946 PX-BE No .5 G.P., Nor in use
{1 tube) collimator since Jan.1970.
Picker 100 1940 PX-8E No 3 Only used for
120 KvP (1 tubae) collimator lung fluoroscopy
D-32099 Chesr-apec.
Universal 75 1928 Cone Cardiology.
Profex-ray 1966 Picker Cone 1.5 G. P.
100 100 KVP PX-8{1 T.)
Profex-ray 1966 Dvnamax 40 |Variable 3.5 G. P.
100 100 VP Collimator
Mascot
Felakat 1955 Dynamax 20 [None .5 G. P.
100 100 KVP {1 tuba)
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TABLE 5-C Cont.

Cont. on following page

Manufacturer Year of [Tubes, Total
Geographic | Name of and Mfg. or |Mfg. and Filtratiom|
Location Facility Model (MA) Purchase [Modal Collimstion |mm, Al. Comments
Caguas Private G.E. 100 1945 DXC {1 T., | Noue 5 G. P.
cont., Officas Coolidge)
cont,
Picker 200 1962 Dynsmax 25 [ Variable 3.0 G. P,
Collimator
Cayey Health Picker 200 1962 Dynamax- Variable 3.0 No radiologist's
Center 25 Collimator supervision,
Films sent to
Fajardo District
Hospital for
interpretation.
Font Picker 200 1945 Dynamax 25 | Variable 3.5
Clinic 140 KvP (2 tubes) | Collimator
T.B. Picker 100 1962 PX-18 Variable 4.0 Connected with
Hoapital 100 Xyp Collimator tomography.
and
T.B. Health G.E, 1966 G.E. Photo 3.5 tﬂnls chest
Center E-225 L.W.R.T. Odalca examinations.
Private Picker 100 1958 PX-10A Cone 1.5 G. P,
Offices
Picker l00 1958 PX-10A None 5 T.B. Specialist
100 Kyp
G.E. 30 1950 DX None i3 Flucroscopy only
Dynamax 40 For radiology.
| Kaleket 100 1955 2 tubas Cone 1.5 G, P.
Cidra Private Office | Acoma 50 1958 1 tube Cone .5 G, P.
Gurabo Mumicipal & - - - - Vertical Fluoro.
Hospital Out of order,
San Jose Profex-ray 1966 | Profex V.Collimator | 3.5 Mobile
Clinic 300 100 Kvp {1 tube) Videx
Eumacao Health Canter Westinghouae 1966 Eureka Cone .3
& T.B. Canter 300 RA-71
(Same G.E. 200 1966 G.E.- Photo~ 3.5 Mass chest exam.
location) L.W.R.T. [Odelca
Westinghouse 1837 = - W5 B
30 Not in use.
Oriente Keleket 300 1955 Dynsmax 40 | Variagble 1.5
Clinic 120 EvP Collimator
Font Martelo Profex-ray 1947 | Eureka
Hospital 300 100 xvP DX25-1¢(2 T.] Cone 2.5
Ryder Memorial | Picker 200 Dynamax 25 |yariable 3.8
Hospital 20 xvp 1959 Collimator
Univergal 50 = Cone 2.0 Mobile
Private Picker 300 1968 PX-10A Variable 3.5 Radiologiat.
Offices 140 kve (2 _tubes) |Collimator
Picker 35 1940 PX-1B None .5 Fluoroscopy
100 xyp only.
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TABLE 5-C Cont.

Manufacturer Year of Tubes, Total
Geographic | Name of and Mfg. or | Mfg. & Filtration
Location Facility Model (MA) Furchage | Model Colligation mm. Al. Comments
Humacao Private Picker 35 1940 PX-1B - W5 PluoToScopy
Cont, Office 100 EVP Mfg. ouly.
Mags chest exam
Juncoa T.B. Center Picker 200 1960 Eureka Odelcsa 3.5 G.P., Adjust-
120 xVP RA (1 T,)} Camera ment for Photo=-
fluoregraphy
with Odelca
camera.
Univergal 75 1961 Dynamax Cone =5 Fluoto. only.
Privats G.E. 100 1961 Eureka Cone 1.5 G.P.
Offices 90 EKVP RA-51(1 T.)
G.E. 100 1958 G.E. R-2 None 3.7 Chest exams.
60 KVP (1 tubs} only.
Picker MW 1940 PX-18 None 0.2 Fluoros. only.
Mfg, Fluoroscopy was
performed with-
out gloves until
our inspectiom.
Picker 100 1946 PX-82 Cone 2.9 Not inm use since
1969 .
San Private Pieker 100 1860 PX-8E Cone 52 General
Lorenzo Officas Practitioner
Siemens 12 1968 Siemenn Collimator 2.5 Portable. Chest
72 kVp Eugel examinations
Heliosphere only,
G.E, 100 1959 L.W.R.T. Cone 1.5 G. P.
Kslakar 100 1955 Cone 2.0 G. P
Yabucoa Municipal G.E. 30 1550 - - - Out of order.
Hospital RB-3
Private G.E. 200 1955 L.W.R.T, Varigble 3.0 G. P.
Offices 100 KVP |Collimator
- _— S i i
Note: Out of the 54 diagnostic x-ray units in

71

the Caguss Area-1968, 2 units were not in operative condition.




TABLE 6-C

NUMBER OF ABDOMINAL X~RAY DIAGNOSTIC EXAMINATIONS BY MEDICAL FACILITY,
BY TYPE OF EXAMINATION AND BY SEX
CAGUAS AREA, PUERTO RICD-1968

Type of Abdominal Examination
Chole- Gastro-
Geographic [Madical Abdo~ [cysto- intest. |Barium Rip Pelvi-
Location Facility Sex men raph Series Enema 1.V.P. |Pelvis {Joint | metry TOTAL
R ry——
Aguas Private * |Male 52 - ™ - - -~ ~ - - 52
Buenas Offices
Fen, 52 - - = — - - - - 52
Total 104 - - - = ” - - o 104
Aibopito Mannonite (Male 452 213 587 300 200 400 50 508 - 2,252
Hospital ew
f_gg. 400 300 350 500 200 424 100 120§ 508 2. 444
Total 852 513 937 800 400 824 150 1708 50 4,696
Caguas Municipal Male 952 92 51 203 60 107 70 55 = 7130
Rospital
Fem, 94 95 83 180 45 68 58 45 114 782
=% e ——— ]
Toral 186 187 134 383 105 175 128 100 114 | 1,512
San Rafael |Male 468 520 624 624 208 364 118 | 3. 200 - 6,126
Hospital
Fem. 416 520 156 572 104 260 190 | 2,156 1561 4,430
T ]
Total B84 1,040 780 1,196 312 624 208 5,356 15611 10,556
Publie Male - - - - - = & - - -
Health Unit
& T.B. Hlth jFam, - - = - - - - - - =
Cantar ====== T; _;r
Total - - - - - - - - 2 i
Private Male 515 - 355 70 20 286 172 - = 1,418
Ofticas
Fem. 513 = 330 S0 30 510 160 - 200) 1,693
Total | 1,028 ~ 685 120 50 696 332 = 2008 3,111
Caguas Total Male 1,075 612 { 1,030 897 288 157 358 | 3,200 - 8,217
Fem . 1,023 615 569 802 179 738 308 2,156 4708 6,860
Total | 2,098} 1,227 | 1,599 | 1,699 467 | 1,495 666 | 5,356 470§15,077
Cayey T.B. Male - - - 25 = 5% - s - 25
Hospital
Fenm, - i = 15 — ~ = - - 15
Total ~ - - 40{ @ - - - 40
Font Male 724 160 | 1,742 140 108 40 54 - =] 2,968
Clinic
Fenm. 420 152 650 120 100 72 50 - - 1,564
Total | 1,144 312 | 2,392 260 208 112 104 - - 4,532

Cont. on following page
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TABLE &-~C Cont.

Type of Addominal Exemination
Chole~- Gemtro—-
G¢°8f§Phic Madical Abdo-~ ] cysto- |Lumbar (intest. |Barium Hip Pelvi-
Location Facility Sex man sraphy |Spine |Series |[Fuems {I.v.P. |Pelvis JJoint metry | TOTAL
Cayey Health Male 1% 15 24 20 9 9 17 11 - 120
cont, Center
: Fem. 24 15 2¢ 28 1 8 3t 9 7j___159
] Total 39 3 50 48 20 17 48 20 7 279
Private Male 152 - 150 100 - 150 50 50 - 652
Offices
Per, 150 52 152 150 - 100 50 50 100 BO4
Total 302 52 302 250 - 230 100 100 100) 1,456
Caysy Total Male 891 175 | 1,916 285 117 199 121 61 - 3,765
Fem, 594 219 328 313 111 180 13 59 1074 2,542
i
e Totsl 1,485 394 2,746 | 592 228 379 252 120 107F 6,307
Cidra Private Hale | 521 - - " z - - - 52
0fficen
Few, 104 [ - - = & ~ - - - 100
: -
Toral 156 | - - - = - = = = 156
—n o S
Gurabo San Jome Male i 5z j 52 - ! 52 E - 52 -~ - - 208
Clinie ] T ;
Fem, | 52 | 52 - { 52 !, - 52 = = - 208
i H D
Total ! 104 | 104 - ! 104 ! - 104 - - 5 A16
;
Humacao Health Mala | 16 13 17 43 | 9 | 5 11 7 - 141
Centar !
Fem, | 43 30 29 65 16 13 12 9 4 221
Total E 59 43 66 1 168 25 18 23 | 16 4 362
Oriente Male 95 62 112 179 82 57 74 118 - 979
Clinje
Fen 193 100 224 223 126 49 72 106 528 1 145
Total 288 162 536 402 208 106 146 224 52§ 2,214
Font Male 71 74 1%7 234 k) 75 21 26 - 827
Martalp
Hospital Fem, 149 197 202 263 93 80 30 24 = 1,038
Total 220 271 399 547 172 155 51 50 - JJBSS'
Rydaer Male 156 52 516 156 104 312 52 52 - 1,300
Memorial
Hospital Fem. 104 104 260 52 = 208 52 104 528 936
1 1
Totsl | 260 156 676 208 104 520 104 156 5242 23
Privats Male 104 52 52 104 52 52 - 52 - 668
Offices
Fem, ! 52 o - 104 # 5 - - 52 208
—e__KTotay | 136 52 52 | 208 s2 | s < 52 52§ 676

Cont. on following page
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TABLE 6-C Cont.

Type of Abdominal Exsmination
Chole~ Gaatyo-—
Geographic |[Medieal Abdo- | eyeto- { Lumbar [intest, !BRarium Hip Pelvi-
Location Facilicy Sex xen graphy | Spine |Series JEnema {I.V.P. |Pelvis |Joint | metry | TOTAL
Humacao Male 479 2631 1,074 691 348 496 188 345 - 3,864
Total
Feam. 503 531 595 592 213 405 146 253 1611 3,399
Total 982 774 1 1,669 | 1,283 561 901 334 598 161] 7,263
Juncos T.B. Beslth |Hale - - - - - - - - - -
Cantar
Fem. - - = - - - - - - -
— e —
Total - - - - - - - - - =
Private Male 156 104 104 156 - - - - - 520
0ftices
Fem. 156 104 104 156 - - ~ - - 520
Total 312 208 208 312 - - - - - 1,040
Juncos Total Male 156 104 104 156 - - - - - 520
Fom, 156 104 104 156 - - - - = 520
Total 312 208 208 312 - - - - - 1,040
San Lorenzo | Private Male 330 - 30 500 i59 200 20 - ok 1,150
Offices
Fom , 3o = 20 455 162 &80 10 i 8 1,117
Toujl 640 & 70 ¢ 855 a2 280 30 - By 2,267
Yabucoa Private Male 780 - 463 364 314 260 260 112 - 2,558
Offices
FPem. 520 ~ 312 260 156 416 364 156 133 2,317
Total 1,300 - 780 624 470 576 624 268 133 4,875
Caguas Msle | 4,282 | 1,409 f 5,169 | 3.220 | 1,395 { 2,369 967 [ 3,678 | - 22,489
Area
Total Fem. 3,752 1,721 } 2.898 | 3,245 1,063 | 2,240 | 1,079 | 2,73 {1,000 ?19,712
Tot-ll 8,034 3,130 ;| 8,067 | 6,465 ’1 2,438 | 4,609 I 2,046 ’ 6,412 11,000 42, 201

*  "Private Offices” include a) radioloniata offices and h) all sther private medical officas equipped with x-
ray unite with the exception of dental afficen.

i

included in the last smmmary repoart.
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NUMBER OF DIAGNOSTIC THORACTCAL k-RaY EXAMINATIO]

TABLE 7-C

BY MEDICAL FACILITY AND RY SEX
CAGUAS AREA, PUERTO RICO-1968

NS BY GEOGRAPHIC LOCATION,

Number of Diagnoatic Thoracical X-ray Examinations by Type
. CHESY CHEST
Geographic | Medical RADIOGRAPHY PHOTOFLUOROGRAPHY TOMOGRAPHY Total Grand
Location Facilitg Male Fem Total |[Male | Fem, Total || Male Fem, | Totall Male | Fem. | Total
Aguas Private
Buenag Office 156 156, 312 - - - - ~ - 156 156 312
Aibonito Meanonite
Hospital 984 924) 1,908 - = - - - - 984 9241 1,908
Caguas Municipal
Hospital § 1,025] 1,038 2,063 - - - - - - 1,025] 1,038] 2,063
San
Rafael
Hospital f 5,668 7,540 13,208 - - o~ = - = 5,668] 7,540{11, 208
Publie
Hlth.Unit
& T.B.
Center 1,040 1,508] 2,548 4,47215,252 19,724 92 95 1871 5,604f 6,855 12,459
Private
Offices 2,796 3 3,028] 5,824 - - - - - - 2,796] 3,028] 5,824
Caguas Total 10,529 113114121, 641 4,47215,252 | 9,724 92 95 187 ih5,099,18, 461 33,554
Cavey T.B. Hosp
& T.H,
Health
Center 750 3500 1,300 {| 3,500 3,150 {6,650 95 70 1659 4,345| 3,770 8,115
Font
Clinic 300 988] 2,288 - ~ - - - g 1,300 988 2,288
Haalth
Center 818 539 1,357 - - - - - - 818 539 1,357
Private
Offices 1,324) 2,666 ~ - - - - - 1,3421 1, 324 2,666
Cayey Total 7,611 ] 3,500]3,150 6,650 95 70 165) 7,805) 6,621 § 14 426
Cidra Private
Officen 324 624 - - ~ - ~ = 300 324 £24
Gurabo
52 156 - - - - - - 104 52 156
Humacao
400 835 - - - - - - 435 400 815
3,222} 5,462 - o &= - - = 2,240| 3 222 5,462
B30 2,006 4,31014,000 8,310 - - o 3,486] 4,810 10,316_
| _1,000! 2,360 - - - - - - 1,360% 1,000 2,360
Private
Offices I 884 | o3 | 1920 ff - | - - . s %- 884} 936 ) 1,820
Humacao Total 6,095 | &,388/12,483 4,310]4,000 | 8,310 - - - 110,405)110,388 | 20,793
e
Juncos T.B.
Center 1,0920 1,352] 2,444 4,004] 4,940 [ 8,944 - - - 11 5,006} 6,292 11,388
Private
Officeg ] 1,385] 1,555 2,940 - - - - - - 11,385} 1,555 2,940
Juncos Total 2,477] 2,907 S,384 4,004] 4,940 8,944 - - - Il 6,4B1] 7,847 14,328
San Lorenzo | Private
0ffices 810} 1,140 1!950 - - - - - - 810! 1. 140 1,950
Yabucoa Private
Officas 048 235] 1,60 - - - = = — i 1,048 555 i,601
CAGUAS AREA TOTAL 26,713 28,961 55,674 16,286117,342 33,628 187 165 352lr3,156 46,468 R9,654
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TABLE A-(

TOTAL NUMBER OF ALL X-RAY EXAMINATIONS, TOTAL NUMBER OF ABDOMINAL EXAM,NATIONS
AND TOTAL NUMBER OF THORACICAL X-RAY FXAMINATIONS BY MEDICAL FACILITY
Caguas Area, Puerto Rico -~ 1968

Geographic Name of Total Number of Total Number of Total Number of

Location Facility X-ray Exame, Thoracical Exams. Abdominal Exams.

gguas Buenas Private Offices 520 312 o4

Aibonito | Mennonite Hospital 7,000 1,308 __ 4,696

Caguas Municipal Hospital 6,304 2,063 1,512
San Rafael Hospital 29,705 11,208 10,556
Public Health Unit
& T.B. Center 15,792 12.,459*% =
Private Offices 11,168 5,824 3,111

Capuas Tocal — 62,969 33,554 15,077
—EB. Hoapital and

Cayey T.B, Center 11,026 8,115 40
Font Clinic 15,600 7,288 4,532
Health Center 1,734 1,357 279
Private Oifices 4,824 2,666 1,456

Cayey Total 33,184 14,426 6,307

Cidra Private Offices 375 624 156

Curabo San Jose Clinic 624 156 i 416

1

Humacac Health Center 10,678 10,316 362
Oriante Clinic 7,105 835 2,124
Font Martelo Hospital 1,158 5,462 B 1,865
Ryder Memorial Hosp, 5,596 2,360 2,236
Private Offices 5,000 1,820 676 -

Humacao Total 35,706 20,793 7,263

Juncoa T.B. Health Center 11,3R% 11,388** g
Private Offices 5,130 2,940 1,040

Juncos Total 15,779 14,328 1,040

s ;

an Lorenzo Private Offices 2,844 1,950 2,267

Yabucoa Private Dffices 7,332 1,603 4,875

Caguas A

gu rea Total 166,813 89,694 42,201

*  Including 6,519 photofluorographies.
*#* Including 8,944 photofluorographies.

Total number of x-ray examinations include hesmide thoracical and abdominal, all other x-ray examinatiomns.
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TABLE 9-¢

MEAN GONADAL DOSE PER PATIENT DUE To THO

RACICAL X-RAY EXAMINATIONS, BY TYPE

CAGUAS AREA, PUERTO RICO-1968
Chest Photofluorographics Tomographiea Total Grand

Male Fem, Totalll Male| Fen, Total & | Fem, Totall Male| Fem. Total
Mean Exposure
Per Examination 1.80 0.92 1.36F 0.25] o0.13 0.19 F40.0 5.4 23.70 1.40] o0.85 1.0
Hilliroentgena
Mean Absorbed
Dose per 1.68 0.BS 1.25] 0.23] o.12 0.18 | 36.6 5.0 21.8y 1.29] o0.60 0.93
Examination
Millirads
Total Numbar 26,713 | 28,951 55,674015 285 17,342 133,628 | 137 155 352 §43,186)46,468 89,654
of Examinationg
Global Irradiation
Dose to a1l 45,106 [ 24 628 69,7341 3,745 2,427 1 6,172 6,858 | 825 7,683 {55,700 27,880 83,589
Exanined Patienta
Millirads
Note: The data for the chest x-ray examinarions was ob

sum of mR by the n

weber of exposures’

tained by taking a
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TABLE 10-C

MEAN GONADAL DOSE PER X-RAY EXAMINATION BY TYPF OF EXAMINATION AND BY SEX
CAGUAS AREA, PUERTO RICO-1968

Millirads per Examination
Type of _I_S___x_g_g}nation Male Female
Chest 1,68 .85
Photofluorograpic .23 .12
Tomographic 36.6 5.0
Abdomen 335.0 433.0
Cholecystography 10.0 180.1
Lumbar Spine 170.5 950.,6
Gastrointestinal Series 180.2 685.5
Barium Enema 1,210.0 750.4
1.V.P, 1,000,0 720.4
Pelvis 746.2 61,6
Hip Joint 700.0 2813.5
Pelvimetry 5 1,100.4
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COMPUTATION OF THE MEAN PER CAPITA
OF GENETICALLY HAZARDOUS ARDOMIN

TABLE 11-C

CAGUAS ARFA, PUERTO RICO-196A

GONADAL DOSE DUF To A SELECTED GROUP
AL DIAGNOSTIC X-RAY EXAMINATIONS

Mean Mean Global
Exposure Absorption Total Numherl Irradiation
Per Dose of Abdominalf Dose to all
Examination| Per NMagnostic FExamined
Type of Milli- Examination | X-ray Patients
Examination Sex | roentgens Millirads Examinations} Millirads
Abdomen M. 364 335.0 4 282 1,434,470
F. 470 433.0 3,752 1,624,616
Cholecysto- M, 11 10.0 : 1,409 14,090
graphy F. 196 180.1 1,721 309,780
Lumbar M. 185 170.5 5,169 881,314
Spine F, 1,033 950.6 2,898 2,754,838
Gastrointest. M. 196 180.72 3,220 580,244
Series F. 746 685.5 | 3,245 2,224,447
T
Barium M. 1,315 1,210.0 1,395 1,687,950
Fnema F 815.6 750.4 1,043 782,667
I1.v.pP. M. 1,086 1,000.0 2,369 2,369,000
F. 783 720.4 2,240 1,613, 696
Pelvisg M. 810 746,72 967 721,575
F. 66.9 61.6 1,079 66,466
Hip Joint M. 760 700.0 3,678 2,574,600
F. 309 283.5 2,734 775,089
Pelvimetry F, 1,196 1,100 1,000 1,100,000
Total M. 500.6 460.5 22,489 10,356,184
F 632.6 582.0 19,712 11,472,384
GRAND TOTAL 552,2 517.2 42,201 21,828,568
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TABLE 12-C

PER CAPITA, PER ANNUM MEAN GONADAL DOSE DUE TO ALL

EXAMINATIONS

GENETICALLY HAZARDOUS ABDOMINAL AND THORACICAL X-RAY

CAGUAS AREA PUERTO RICO-1968.

GLOBAL ANNUAL POPULATION PER CAPITA
IRRADIATION DOSE CAGUAS AREA PER ANNUM
TO ALL PATIENTS PUERTO RICO g‘gé“EN GONADAL
MRADS 1968 MRADS
MALE 10, 411, 893 1 80, 810 57 5
FEMALE | 11,500,264 188, 190 61. |
TOTAL | 21,812,157 369, 000 58. 3
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Model

C-30

MO-110

MO-120C

MQO-120C

MO-120C

MO-120C

C-40

C-40

C-40

C-50

C-40

Notes: Dynamax 40, 1-

KVP

125

100

100

100

100

100

125

125

125

150

125

MA

300

200

300

300

300

360

300

300

300

500

300

<

Westinghouse Electric Company, S.A.

G P O BOX 3208
SAN JUAN P + 00938

TELEPHONE 743773
CADLE WEC( t.A

QOctober 8, 1970

CAGUAS AREA HOSPITAL
Westinghouse X-Ray Equipment

Description

Operating Room

Double Tube, Explosion
Safe, GU and
Orthopedic

Explosion Safe Mobile

Capacitor Discharge Mobile

Capacitor Discharge Mobile

Capacitor Discharge Mobile

Capacitor Discharge Mobile

Rad -/ Fluor 2 Tubes
Rad -/Fluor 2 Tubes

Rad # Fluor f Tomo # Stereo
Z Tubes

Rad £ Fluor 7 Image Int. £
Craneograph 3 Tubes

G-U Rad Only 1 Tube

2

Location

3rd Floor Room 3195
OR

Room 319%

3rd Floor
OR

All Wards

All Wards

Emerg. Wards
Nursing Home

1st Floor X-Ray Room 1320
1323

lst Floor X-Ray Room

lst Floor X-HRay Room 1324

lst Floor X-Ray Room 1327

lat Floor X -Ray Room 1316

mm tubes used, with exception of Roon: ! 327 (C-50) which

uses Dynamax 50, 2 rom alurninum added filters in all,

MO-120-C, Mobile uses grid control tube,
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Figure 1-C:  Distribution of Medical Facilities Equipped with X-ray Units by
Geographic Location, Caguas Area, Puerto Rico-1968.

Figure 2-C: Distribution of X-ray Diagnostic Units, by Geographic Location
and by Type of Facility, Caguas Area, Puerto Rico-1968.

Figure 3-C:  Variation of Population and Number of Diagnostic X-ray Units in
Public and Private Medical Institutions, Caguas Area, Puerto Rico-1968.
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FIGURE i-~¢

DISTRIBUTION OF MEDICAL FACILITIES EQUIPPED
WITH X-RAY UNITS BY GEOGRAPHIC LOCATION

CAGUAS AREA PUERTO RICO - 1968,
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FIGURE — 2C

DISTRIBUTION OF X-RAY DIAGNOSTIC UNITS, BY GEOGRAPHIC

LOCATION AND 8Y TYPE OF FACILITY,
CAGUAS AREA, PUERTO RICO —1968.

\ / :
B ws}

CAGUAS P 4 '
MmN S JUNCOS !
' > Y ias | 3

B \
EZ 4 ] (& /PrEoRAS .
v /' HUMACAQ L

N oo B - \
AIBONITO ;F~ =
i

i-nosmtaL O 4 -PUBLIC HEALTH UMITS AND TB. cENTERS [_)
5~ PRIVATE OFFICES ¢

2-cumnics
3- HEALTH CENTERS O\

84




FIGURE- 3¢

VARIATION OF POPULATION AND NUMBER OF

DIAGNOSTIC X-RAY UNITS IN PUBLIC AND

PRIVATE MEDICAL INSTITUTIONS,

CAGUAS AREAS,PUERTO RICO 940 - 1968
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PRESENTATION OF STATISTICAL DATA

FAJARDO AREA
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The Fajardo Area consists of the municipalities of Fajardo, Ceiba, Culebra, Loiza, Luquillo,
Rio Grande and Vieques. The present population of the area is 116,100, This area comprises
the extreme northeast section of the island of Puerto Rico.

The municipality of Leiza is the most densely populated with 32,800 inhabitants but
Fajardo, with a population of 24,700, is the cultural and medical center of the area.

Two of the seven municipalities of this area are small islands to the east of Puerto Rico,
one of which, Culebra, is located seventeen miles off the coast to the east. Low altitudes and
light rainfall give the island a vegetation sufficient to support large herds of white brahma
cattle, the island’s main industry. There are no medical facilities for the 900 inhabitants of
Culebra, therefore, the facilities of the island of Vieques or the mainland facilities of Fajardo
are used.

The island of Vieques is ten miles southeast of the Puerto Rico mainland and has a population
of 8,400 inhabitants. The island has a Government Health Center equipped with an x-ray unit.
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TABLE 1-F

MUNICIPALITIES OF THE FAJARDO AREA AND THEIR POPULATION

PUERTO RICO-1968%

— MUNICIPALITIES POPULATION e
Ceiba 13,100
Culebra 900
Fajardo 24,700
Loiza 32,800
Luquille 12,100
Rio Crande 24,100
Vieques 8,400

el e
FAJARDO AREA TOTAL 116,100

* The above data are quoted from the Anpual Vital Statistics Report,
Commonwealth of Puerto Rico Department of Health, 1968,
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TABLE 2-F

DISTRIBUTION OF DIAGNGSTIC X-RAY UNITS IN OPERATIVE CONNITION
BY MEDICAL PACTLITY, BY GHOGRAPHIC LOCATION AND POPULATION PER X-RAY UNIT
FAJARDO ARFA, PUERTO RICO-1968

GEOGRAPHIC MEDICAL NUMBER OF POPULATION PER
LOCATION FACTLITY X-RAY TNITS POPULATION . X-RAY UNIT
Ceiba Health Center - . 13,100 - 5
Culebra - = 900 ~
e — —

Fajardoe Municipal Hospital -

District Hosmpital 5

Fajardo Clinic 1

Public Health Unit

& T.8. Center 1

Dr. Gubern'a Hospital 1

Private Offices A
Fajardo Total 14 24,700 1,764
Loiza & Mynicipal Hospital T
Cannvanas

San Antonio Clinic 1

Health Center -

Private Cffices 1
Loiza & Canovanas Total i 2 32,800 16,400
Mllc H\.x'nicipal Hogpital - 12,100 No_x-ray unit.,
Rio Grande Heglth Canter =

Private Offices 1

Rioc Grande Total 1 24,100 24,100 o]
Vieques Heaalth Center 1 T 8,400 8,400
FAJARDO ARFA TOTAL 18 116,100 6,450
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TABLE 3-F

TOTAL NUMBER OF X-RAY EXAMINATIONS IN PURLIC INSTITUTIONS, TOTAL NUMBER OF PATIENTS
AND WUMRER OF X-RAY EXAMINATIONS PER 100 PATIENTS®

FAJARDO AREA, PUERTO RICO-1968

TOTAL NIMBER NOMBER OF
GEOGRAPHIC HEDICAL TOTAL NUMBER OF X-RAY X-RAY EXAMINATIONS
LOCATION FACILTTY OF PATTENTS EXAMINATIONS PER 100 PATIENTS
Caiha Health Center 8,186 - -
Culebra - - : 5 i
Fajardo Mynicipal Hospital _:. 54,138 - -
District Hospital 45 ,RoQ 26 548 40.2
Dr. Gubarn Hospital 4,819 ; 2,632 54.6
i i
Fajarde Clinic 1,215 ] 3,185 262.1 i
Public Health Uniz f i ’
|5 1.3, Center i 3,884 i 4,36]1n % 112 :
Fajardo Total ' o120 955 1 16,726 j 28.2
” i Lolza j - ;
Loiza & (snovanas  Health Certer P 7R.5R3 i = : = H
i Cancvanas X ; i :
f Municipal Wespital | 532,735 ; 5 5 - |
! Tadovanas i : i
[ 8om Ancomio Climic ¢ 5473 : 2,735 49.9 |
Loiza & Canovanas Total 135,713 2,735 2.0 ]
e —— —
! ! i J
Luquille | Municipal Respital 16,392 B - w |
¥ = : A
hyd ' i
Ric Crande : Health Center 50,211 : -~ - ;
¥ 4
Public Haalth Unit 20,024 ! - - ;
Ric Grande Total 708,225 I = i
| H
Vieques Health Centar 41,674 ; 3,757 8.9
T
TOTAL PAJARDO ARpa 410,341 g 43,211 10.5
PURLIC INSTITUTIONS i :

-
aveilable.

This table wes limitad to pubiic institetions

** Including 3938 photoflunrrraphies.

c~inre the toral nuaebe:r of patients in private offices wes nnt




TABLE 4-F

DISTRIBUTION OF DIAGROSTIC X-RAY UNITS IN OPRRATIVE CONDITION, BY MEDICAL PACTILITY AND BY MANUFACTURER
PAJARDO ARFA, PUERTO RICO-1968

T
s
[+
Q A 435 “, N 4?,:.9 , “:Tr s, 2 ®, 0
% B ok (B, | % “%, % || T
e |l | T | e | . |l
? Yo > MA wA” MA W MA MA MA MA L
Ceiba - = - - . - - = = =
Culebra - - - = i = = = =
Fajardo District 11160 1] 200
Hoapital : Urol- 1 300
ogy 1| 100-
Mob.
11,000
Fajsrdo
Clinic
1 320
Pub. Hlth. |1 (200
Unit & T.B. vith
Center Minogr .
Dr, Gubern
Hospital 1} 180
Private 1 30 1 0 1 60 1] A0 1 §0 { 1] 300
Dffices
Fajardo fotal 3 i1 1 1 1 0 1 6
Loiza & San Antoniqg 1 200
Canovanas Clinie
Private 1 30
Dffices
loiza &
L. Canovanas Total 2
Rio Grande |[Priv. Off. | L] 2060 !
Vieques Healtk 1| 100
Island Center
(GRAND TOTAL 5 3 1 1 1 i 1 6
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TABLE 5-F

CENSUS OF DIAGNOSTIC X-RAY UNITS

FAJARDO AREA, PUERTO RICO-1968

92

YEAR OF TOTAL
MANUFACTURER, MANUFACTURE | NUMBER OF TUBES FILTRA-
GEOGRAPHIC | MEDICAL AND OR AND TION
LOCATION =F;;CILITY MODEL (MA) PURCHASE TYPE OF TUBES COLLIMATION wa Al. | COMMENTS
[ Varituere | # =
Fajardo Distriet | Siemens 1,000 1965 2 Super Dynasax | Collimation 4.5 Routina,
Hospital | Siemens 200 1964 1 Dynamax 40 " e 1.V.P.
Siemens 300 1964 2 Euraks 1 * Routine.
Siemens 100 1964 1 Siemens ” " Mobile.
i G.E. 100 Mfg. 1946 1 PX-8E No collimation] ©.3 Urology, has
foot switch.
Public Unit has
Health minograph
Unit & Picker 200 1956 1 Eureka Cone 2.5 camera for
T.B. faass chest
Center examinations.
Fajardo
Clinic Siemens 320 1964 1 Eureka Variable
Collimation 4,5
br,
Gubern General
Hospital | Eleceric 100 1952 2 Eureka Cone 2.5
Variable
| Private Siemens 200 1965 2 Dynamax 40 Collimatrion 4.5 Radiologist.
] Offices Picker 30 Mfg. 1940 PX-1B 0.5 Fluoroscopy
i only,
Fluoroscopy,
Vastinghouss 30 1950 _ ¥o collimator | 0.5 | Chest & pul-
monary disease
Tanka &0 1958 Info., not Cone - No gloves.
available. Cheat exams.
Piaher 60 1940 Cone 1.5 | Fluoroscopy,
cheat .,
Continental 60 1949 1 Bureka Cone 1.0 Out of order
jnce 1969.
San
Loiza & Antomio General
Canovanas | clinie Electric 200 1855 1 L.W.R.T. Cone 1.0
Private Gensral
Office Electric 30 Mfg. 1956 DX Cone 0.5 Fluoros, of
fracturesonly.
Rio Grande | Private Picker 200 1956 1 Px-10 Cone 2.0
Office
Vieques Health Picker 100 1961 1 Eureks Cone 2.5
Island Center PX-18




TABLE 6-F

NUMBFR OF ABDOMINAL X-RAY DIAGNOSTIC EXAMINATIONS RY MEDICAL FACILITY,
BY TYPE OF EXAMINATION AND BY SEX
FAJARDO AREA, PUERTO RICO-1968

’ Ivpe of Abdominal Examination
ole- Gastro~-
Geographic [Medical Abdo- [cyato~ [Lumbar [intest. |Barium Hip e1vi-
Location Flcilitz Sex men gragh; Sgine Series I.V.P. IPelvis |Joint try TOTAL
Fajardo Matrict IHale 270 - 80 304 69 161 81 50{ - 1,015
Hospital
Fem. 348 ;é_ 175 350 111 158 94 60| 273 1!611
61R 12 255 654 180 349 175 110 273 2 626
Fajardo Male 521 52 260 104 - 156 52 - - 676
Clinic
Fem, 52 - - 104 52 156 104 - - LG8
104 52 260 208 52 12 156 - - 1,144
Dr. Gubarn |[Male 20 8 6 12 [ 48 8 2 - 110
Hospital
Fem, &0 24 12 20 6 12 8 4 24 170
80 32 18 32 12 60 16 2] 24 280
Private Male 156 156 106 208 156 156 208 - - 1,146
Nfficea*
Fen. 156 416 2018 312 156 156 208 ~ 104 1,716
312 572 314 520 312 312 416 - i 104 2,862
Fajardo Male 498 216 452 528 231 521 349 52 - 2. 947
Total
Fem. 616 452 395 784 32F 512 414 64 40, 3|965
1,114 668 B47 | 1,414 556 j 1,033 763 116 401) 6,912
Loiza & Mate | 301 15 39 34 21 53 40 149 - 652
Canovanas |San Antonio
Clinie Fom . [ 3067 s 78 36 21 48 45 102 - 675
: 608 53 117 70 42 10L 85 251 - 1!327
Rio Grande |Private Msle 104 - 196 = - - - - - 300
Offices
 Fem, 146 - 270 52 - 52 - - - 520
250 - 466 70 A2 1M BS5 251 - 820
Viequaa Health Male -~ ! 290 245 200 - - 200 300 - 1,235
Island Center
Fen, ~ [ 160 200 205 - - 293 ZEQA* - 1,036
& = 390 445 ] - - 497 5 i - 2,271
e — 03 L 38 e
F:i;:ﬂo lHnle 03 521 932 B62 252 E 574 589 501 - 5,134
TOTAL Pem. 1,069 590 943 | 1.079 346 612 752 404 401f 6,198
j__1,97241,111 | 1,875 4 1.941 598 | 1,186 , 1,341 905 4013811, 330

*Private Offices” includes a) radiclogista offices and b) all other private madical offices equipped with
x-ray units with the axception of dental offices.
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TABLE ?-F

NUMBFR OF DIAGNOSTIC THORACICAL X-RAY EXAMINATIONS BY GEOGRAPRIC LOCATION,
BY MEDICAL FACILITY AND BY SEX
PAJARDO AREA, PUERTO RICO-1968

Number of Diagnostic Thoracical X-ray Pxaminations by Type
CHEST CHEST
Geographic {Medicsl RADIOGRAPHY PHOTOFLU'OROGRAPHY TOMOGRAPHY Total Grand
Location Pacility | Male Fem. otal HMale Fem. Total Male Fet. Total | Male Fem, Total
Fajardo District| 1,610 [ 1,960 3,570 - - - 8 10 181,618 {1,970 ] 3,588
Hospital A
Fajardo 520 R84 |1,404 - - - - - - 520 884 | 1,404
Clinic
Public
Health
tnit & 220 2031 423 §11,900 |2,n38 | 3,938 - - - 2,120 | 2,241 | 4,361
T.B.
Center
br.
Gubern 52 116 168 - = - - = = 52 116 168
Hospital
Private 562 64| 926 - - - - - - 562 364 926
Offices
Fajardo
Total e 2,964 |3,52716,491 H 1,90012,038 | 3,938 8 10 183 4,872 ] 5,575 8 10,447
SAn
Loiza & Antonio 402 399, 801 - - - - - - 402 399 801
Canovanas | Clinie
— —1*::::::::::::;::::::
Viequas Health A3 556 1,390 - - - - - - B34 55649 1,390
Ialand Center
Fajardo Area Total [4,200 | 4,482(B,682 1,900 (2,038 |[3,938 8 10 18] 6,108 { 6,530§ 12,638
TABLE B-F

TOTAL NUMBER OF ALL X-RAY EXAMINATIONS, TOTAL NUMBER OF ABDOMINAL EXAMINATIONS
AND TOTAL NUMBER OF THORACICAL X-RAY EXAMINATIONS BY MEDICAL FACILITY
Fajardo Area, Puarto Rico - 1968

Geographic Hedical Total Number of Total Thoracical Total Abdominal
Location Facility X-ray Fxams. Y-ray Exams. X-ray Exams.
Fajardo hiagtrier Hospital 26,548 3.588 2,626
Pajardo Clinic 3,185 1,404 1,145
Public Health Unit &
T.B, Center 4,361 4,361 -
Dr. Cubern Hospital 2,632 168 2B0
Private Officesh 4, 4R7 926 2,862
Fajerdo Total 41,213 10,447 6,912
Loiza & Canovanas|San Antonio Clinie 2,660 801 1,327
e
Rio Crande Private Offices 1,180 - 820
= = = ——
Viagues leland Health Center 3,750 1,390 2,271
Pajardo Area Total 48,803 12,638 11,330

* TIncluding one radiologist'’s private office.
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TABLE 2-F

MEAR CONADAL DOSE PER PATIENT DUE TO THORACICAL K-RAY FEXAMINATIONS, BY TYPZ
FAJARDO AREA, PURRTO RICO-1968

Cheatr* FPhotofluarography Tomography Total Grand

Male vetn, | Total | Male | Fam. Male | Fem. Tot_ul___'eg]i#t Total
Masan Exposure
Per Examirarion 2.0 1.0 0.25 | 0.15 37.2 | 5.3 | 19,5 §1.53 | 0.74 | 1.12
¥illirocentgens
Mean
Abgorbed Nose
Per Examination 1.88 0,92 0.23 1 0,14 34,2 4.9 17.9 ,1.40 0.68 § 1.0
Millirads
Total Rumber
of Examinations 4,200 | 4,482) 8,682 ]1,%004 2,038 ] 10 18 {6,108 | 6,530012,638
Global Irradiation
Dose to all
Exsmined Patients 7,896 | 4,123(12,019 437 285 274 49 323 8,603 6,457113,064
Millirads

# The data for the chest x-ray examinations wes obtained by taking a few of the same exposures and dividing the
sum of BR by rhe number of exposures.

TABLE 10-F

MEAN GONADAL DOSE PFR X-RAY EXAMINATION BY TYPE OF EXAMINATION AND BY SEX*
FAJARDO AREA, PUERTO RICO-1968

Millirads per Examination

E&OE Examination Male Female
Chest 1.88 .92
Photofluorographic .23 .14
Tomopgraphic 34.2 4.9
Abdomen 335.0 433.0
Cholecygtogpraphy 10.0 180.1
Lumbar Spine 170.5 950.6
Gastrointestinal Series 180,2 685.5
Barium Enema 1,210.0 750.4
I.V.P. 1,000.0 720.4
Pelvis 746.2 61.6
Hip Joint 700.0 283.5
Pelvimetry - 1,100.4

* Mean gonadal doses were used as measured in the Bayamon Health Center

on Picker 200 MA x~ray unit with Px-10 tube.
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TABLE 1il1-F

COMPUTATION OF THE MEAN PER CAPITA GONADAL DOSE DUE TO A SELECTED GROUP
OF GENETICALLY HAZARDOUS ABDOMINAL DIAGNOSTIC X-RAY EXAMINATIONS
FAJARDD DISTRICT HOSPITAL, PAJARDO AREA, PUERTO RICO-1968

Maan Mean Global
Exposure Absorption | Total Number | Irradiation
Per Dose of Abdominal | Dose to all
Examination | Per X-rav Examined
Type of Milli- Examination | Diagnostic Patients
Exsmipnation Sex | roentpans Milliradse Examinari Millirads
Abdoman . 364 335 903 302,505
F, 471 433 1,069 662,877
Cholecyato~ M. 11 10 521 5,210
Eraphy F. 196 180.1 590 106,259
Lumbar M. 184 170.5 932 158,906
Spine Fi 1,033 950.6 943 896,415
Gastrointest. M, 195 180.2 862 155,332
Series F. 746 685.5 1,079 739,654
Barium M. 1,315 1,2190,0 252 304,920
Enema F. £21s 750.4 346 259 638
I.V.P. M 1,086 1,000 574 574,000
F 783 720.4 612 440,884
Pelvis M. 210 746.2 589 439,511
F. 67 61.6 752 46,323
Hip Joint M. 761 700 501 350,700
F. 308 283.5 504 114,534
Pelvimet 401 442 704
— = S
5,134 2,290,790
__6,1%6 i:g’508’794
GRAND TOTAL 556.3 511.8 11,330 5,799,584
TABLE-I2 F

PER CAPITA ,PER ANNUM MEAN GONADAL DOSE DUE TO
ALL GENETICALLY HAZARDOUS ABDOMINAL AND THORACICAL
X-RAY EXAMINATIONS.

FAJARDO AREA, PUERTO RICO-1968.

R CAPITA
%&Slﬁ'ﬁ)ﬁ"g&i FMP%%L(J)L:;KE): :EER ANNUM
TO ALL PATENTS | o o0 mICO-1968 ggég GONADAL
MRADS -
[MALE 2,299,397 56,889 404
FEMALE| 3,513, 251 59,21 | 593
TOML | 5,813, 436 i16, 100 50.0
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FIGURE 3-F
VARIATION OF POPULATION AND NUMBER OF DIAGNOSTIC

X~RAY UNITS IN PUBLIC AND PRIVATE MEDICAL INSTITUTIONS
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The Arecibo Area is part of the San Juan Region. This area includes eleven municipalities on
the north central coast of the Island. Arecibo is the largest city of the area; an important indus-
trial and commercial center with a population of 83,400 in 1968.

In the Arecibo Area there are four Health Centers and five Municipal Hospitals and in the city
of Arecibo, a District Hospital with a School of Nursing, a Municipal Hospital, a Public Health
Unit and two private Hospitals.

Table 1-A:
Table 2-A:

Table 3-A:

Table 4-A:

Table 5-A:
Table 6-A:

Table 7-A:

Table 8-A:

Table 9-A:

Table 10-A:

Table ll-A:

Table 12-A:
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TABLE 1-A
MUNICIPALITIES OF THE ARECIBO AREA AND THEIR POPULATION
PUERTD RICO-1968*

MUNICIPALITIES ! POPULATION
Arecibo E 83,400
Barceloneta 25,600
Camuy 20,000
Ciales 16,200
Hatillo 24,900
Lares 24,600
Manati 33,300
Morovis 20,100
Quebradillas 14,500
Utuado 47,700
Vega Baja 32,500
ARECIBO ARFA TOTAL 342, 800

* The above data are quoted from the Annual Vital Statistics Report,
Commonwealth of Puerto Rico Department of Health, 1968,
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TABLE

—f

DISTRIBUTION OF DIAGROSTIC X~RAY UNITS BY MEDICAL FACILITY,
BY CEGGRAPRIC LOCATION AND POPULATION PER Y-RAY TINTT
ARECIBO AREA, PUERTT RICO-1668

GEOGRAPHIC ! NIMBER OF ! I POPULATION PER
LOCAT1ON MEDLCAL FACILTTY X-RAY UNITS | POPULATION | X-RAY INIT :
i S i
b
Arecibo Digtric: Hospnital b 5
! | One unit not in
Health Center (Municipal Hosp.) 2 ! [ use.
; | T T™we units not in |
Public Heai®h Un3t & TB Mob. Umit | 1 ! | use. i
- ! ] '{ 1
; f i
El Buen Paster Clinic ! L i ] i
I . i |
Dr. Susoni Hospital i 1 H 3 !
| t ; T |
! | Private Gffices | 9 | ! i
T Al r
r
Arecibo Total 20 L 342,800 17,140 ;
— 4
Barceloneta ,Hunicipal Hospitai 2 i | 4 Z !
: | : ;
{Private Dffices : 2 i ’
; T ; i !
;Barceloneta Total : 2 : 25,600 { 12,800 ;
! i H 5 U nit Lmuse;dﬁf)éBi
j Camuy { Bealth Center ! = . “wod condition 3
r { i t i !
| : }
PPrivate 0ffices i i ;
f =
|Camuy Total : 1 20,000 | 20,009
H '
fﬂatillo Heglth Center : Ai
; ! ' |
{ Private Offices 1
Hatillo Total b 24 900 24,800
Lares Public Health tmit 1
Castafier General Hospital 1
_————— e e
Lares Total 2 24,600 12,300
Manat{ Municipal Hospital = No x-ray unit.
Public Realth Imit 1 : ]i
j 5an ABustin Hospital 2 ;
! :
; Doctors Ceunter Hospital N J; i
i
Private Nffices i 3 : ;
‘ i -
Manat! Total ! 7 33,300 4,137
T
Morovia Municipai “tospital : - . J:
M ;
!
I Private Offices 2 4
] ‘ o
| Moravis Total i 2 AU 10,850 .4

Cont. on following page
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TABLE 2-A (Comt.}

TEOGRAPAIC NUMBER OF FOPULATION PER
LOCATION MEDICALJ’_A__EIT!’ X-RAY UNITS _:POPULATLOE X-RAY UNIT
Quebradillas Health Center &

|Private Offices 2 I
*Ouebradillas Total 2 | 14,500 7,250
Utuado I Health Center 1 |

San Miguel Clinic 1

Dr, E. Cintrén Clinic 2

Private Offices 2
Utuado Total 6 r 47,700 7,950
Vega Raja Raalth Centar =

Sanchez Castafio Clinic 1

Private Offices 2
Vega Ba!a Totul E) 32,500 10,833
Arecibo Area Total 46 342,800 1,452

Note: Only x-ray units in operative comdition were included in this table.

104




TABLE 3-A

TOTAL NUMBER NF X-RAY EXAMINATIONS IN PUBLIC INSTITUTIONS, TOTAL NUMBER OF PATIENTS,
AND NUMBER OF X-RAY EXAMINATIONS PER 100 PATIENTIS

ARECIBO AREA, PUERTO RICO-1968

Total

Quebra-

Health Center

dillas .I e

11,378

Er.o—carmxc MEDICAL TOTAL NUMBER TOTAL NUMBER OF NO. OF X~RAY EXAMS.
LOCATION FACILITY OF PAT_I__FES X-RAY EXAMS. i PER 100 PATIENTS
Arecibo District Hospital 50,124 33,800 67.4
Health Center (Municipal Hosp.) 26,820 14,163 52.8
i Public Health Unit & TB Mob. Unit* 23,611 15,979 67.6
El Buen Paator Clinic 2,138 3,484 162.9
Dr. Susoni Hospital 28,617 3,795 13.2
i..:_n&q_‘[%_ 131,310 71,221 54,2
Barceloneta -H&:icipal Hogpital 60,337 - i
Camuy Health Center 28,228 = 4f= =
Cialepn Haalth Center 26,080 - T
Lares Castafier General Hospital 25,026 4,847 19.3
Public Kealth Unit 12,766 6,073 47.5
Lares To 37.7&_ 10,920 28.8
Manat{ Public Health Unit## 18,892 20,734 109.0
San Agustfn Hospital 8,036 5,389 67.0
Boctors Center Hospital 9,843 7,800 19.2
Municipal Hospital 49,462 - =

i 11 Hospital m

Ytuado Health Center 4T.B. Center &+ 100,265 11,893 11.8
Dr. E. Cintrén Clinic 7,865 3.011 8.2
San Miguel Climic ——— 3,379 2,080 61.5
Utuado Total . 111,509 16,984 15.2
Vega Baja |[Health Center 27,376 - -
{Sanchez Castafic Climic 6,194 RES 14.0 :
.!._‘.é! Baja Total 33,570 868 2.5
ERAND TOTAL 556 469 133,916 24,0

* Including 14,86% photofluorographias. ’
**  Including 18,562 photofluorographies.
**% Including 8,060 photoflusrographies.

105




TABLE 4-A

DISTRIBUTION OF DIAGNOSTIC ¥-RAY UNITS IN OPERATIVE CONDITION, BY MEDICAT FACILITY AND KY KANUFACTURER
ARECIBO AREA, PUERTO R1CD-1968

W f 5’ > T
ol 2 R -{9 > =) bl = 4]
S5 s a0 &l el 21 L EL L g T
& o LY () T s ] & o i & & £
&5 & F Il | | F|F 1F il 1y & Ll
¥ i L | mld® iy ] M M m S m|SE HA*'HA‘-:?HAL
Arecibo | Diatrict 1| 60 1|125
Hospital Mob . 1 | 320
1 |700
1 | 30
1 100
Mob.
Health
Center 2 1300
(Muni.Hosp.)
Pub. Health
Unitc & TB 1 |200
Mob, Unit
El Buen Pas-
tor Clinpic 1 {200
Dr. Susoni
HGIP!.!&]. 1 {500
Private
Offices 1 §20011 300 |2 |300 1| 60 1} 60! 1100 J1f15]1] 3%
Arecibo Total 3 2 3 ol ] n 0 1 1 1 1
Barcelo- |Private 1 ({100
neta Offices 1tz00
——
Barceloneta Total 2 0 0 0 0 0 0 4 0 0 [+]
Camuy Health
Centar
Private i &
Qffices -
G —
Camuy Total 0 0 0 0 [ 0 0 1 o 0 a
o
Harille Health
Center
Private
Offices 1 | 200
= o2E = = = e
Ratillo Total 1 0 0 0 0 0 0 ¢ 0 0 0
Lares Cantafler
Hospital 1{ 300
PubIic
Health Unit 1| 300
Lares Total 0 1 0 0 1 0 0 0 4] 0 0

Cont. on following page
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TABLE 4-A (Cont.)

&
-~ 5 ol T
g A, e S & It}
~ A -4
F&F | 75 7 (N A O N S N T
v 5 |\ FF ¥ g8 E IF I | Fel S A
. &
f-@ Y ™ ;@rec?’m-}" & wm | S Al Sva | L
Manatf Municipal
Hospital
Publie
Health Unit 11500
San tfo |
Houpm 1] 30 ]1 100
Doctor's
Hospitcal 1 {100
Private
E-fficea 100 1{300
1 1 1 1 0 0 1
Morovia Private
Officas 1/100)1 | 200 _
Quebra- Health
dillas Lenter
Private
Officen 1 60
uebradillas Total 0 0 i 0 0 0 0 0
==
Utuado Health -
Centar 1200
br. Cintréa
Clinie 111100 1|300
San usl
"“ﬂ 1] 200
Private
Offices 1l ]100 i]100
i JIL 0 2 0 0 0 1
Vega Baja | Sanchea
Castaflo
Climie 1 {200
Private ¥
Offices 2 [100 *7
Vgl Baia Total 2 1 0 0 2] 1] 0 0
ARECIBO AREA TOTAL l12 i 5 3 10 0 0 4
* ¥inograph
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CENSUS OF DIAGNOSTIC X-RAY UNITS

TABLE 3-A

ARFC1BO AREA, PUERTO RICO-1968

YEAR O TOTAL
MANU- FIL-
MANUFACTURER, FACTURE | TUBES, TRA-
GEOGRAPHIC | RAME OF AND oR MODEL & TION
LOCATION FACILITY M PURCRASE ) HANUFACTURER COLLIMATION am. Al.| COMMENTS
E=——ae Sisns s = 4‘====l====== =
Aracibo District Siamens 700, kvp 125 | 1964 2 Dynamax 40/50 | Var 3.5
Howpital
Sismens 300, k¥p 125 | 1966 1 Dynamsx 40 ¥ b 3.5
Siemans 320, kVp 125 | 1966 1 Dymamax 40 L " 3.5
Siemens 100, kVp 125 | 1966 Siemens .8 f ”» " 1.9 Mobile
Siemens 100, kVp 125 | 1968 Siemans .B f " " 3.5 Mobile
Westinghouse 60, .
kVp 100 1950 - 1.5 Out of order.
The first z-rsv wnit
in this hospital vas
instelled in 1938.
Municipal
Hospital Siemens W0, kVp 125 1957 2 Dynamax Var. Collima. 1.5
(Health Siemens N0 kVp 125 | 1967 1 Dynamax " " 3.5
Center) Standard N 1940 - - .5 Mobile, out of order
Public -
Heslth Siemans 320, kVp 125 [ 1966 Dynsmax 40 Var. Collima. 3.3 This unit is in good
Unit condition but not in
use, due to frequent
overflow of Arecibe
Rio Grande River,
when water covers
the wmit (2 meters
high) .
T.B, Min-x-ray 25 1960 Cone 2.71 | Portable x-rav.
¥obile Odelca 70 fhotofluorography
Unit and cheat pictures.
(same Picker 200 Minograph | 1968 Eurska Cone 3.5
location The mobile unit has
as Health been loaned from the
Center) Tuberculosis Assoc.
Photof luorography.
Transported in car.
Picker A new Picker /00 MA
El Buen Picker 208, kVp 100 Hig.1946 Px-BE Collimator 3.5 unit was installed
Pastor in 1969.
Clinic
Picker
Dr. Suseni [G.F. 500, kvp 130 1950 H.R.T. Var. Collima. 3.0 0ld unit.
Hospital
Private Picker 200 1946 - - -
0ffices Continental 60, Cone 2.5
kVp 100 1952 Cona 2.5
tniversal 100 1964 UX-20H8 Cone 2.5 Used for Fondo del
Seguro only.
Westinghouse 300,
kvp 125 1964 2 Dynamax 40/50 | Var. Collima.| 3.5 Ducflex model.
Westinghouse 300,
kvp 125 1968 2 Dynamax 40/50| var. Collima. 3.5
Mattern 15 1940 No collima. .5 Fluoroscopy only.
Fisher 30 1540 " " .5 o 2
Siemens 60 kVp 85 1968 - Cone - Head self-rectifier

(Cont. on following page)

108




TABLE 5-A Cont.

YZAR OF TOTAL
MANU- FIL-
MANUFACTURER, FACTURE TUBES, TRA~
GEOGRAPHIC | NAME OF AND oR MODEL & Ti0N
LOCATION PACILITY MODEL (HAL PURCHASE | MANUFACTURER COLLIMATION o Al. | COMMENTS
— —— —
Barcelo~ Privata Picker 100 1965 Px-10 var. Collima. 3.5
neta Offices Picker 200 1961 Px-25 L " 3.5
Cood condition-1968.
Camuy Health Standard 40 1965 1 tuba - .5 Never used
Center Fluworoscopy
Private Variable
Offices =t°°“ti"‘,l‘££1 (-1 1952 Collimator 3.5
Hatillo Health G.E. 15 Mtg.1940 E-1.7 No Collims. ] Qut of order.
Center Pur 'd1950
Private Anatomatica
Offices Picker 200 1956 Px-10 Cone .3
Public
Lares Health Siemens 300, kVp 125 [ 1966 Eureka Var. Collima. 1.5 Mimograph added for
Unit photofluorographies.
Castador 2 tubes i i
General G.E. 100 Aristocrat 1960 H.R.T.-Rad. | Var. Collima.| 3 5 11’:1;;::31:.: ::n:?:
Hospital tniversal 15 H.R.T.-Fl. tion.
Private
office Continental 100 1959 Eureks Cone i.5 G.P.
Manat{ Public
Health Unit] Siemens 500, kvp 125 | 1967 Eureka Var. Collima. 3.5 Minograph added for
with 70 mm. camera photofluoroscopy.
Municipal For fluoroscopv
Hogpital Keleker 30 1940 - & .5 Out of order 1L yrs.
Manat{ San Westinghouse 300,
{Cont.) Agustin kvp 150 1964 2 Dynamax 40/50 | Var. Collima. 3.5
Rospital |G.E. 30 Mfg. 1950) G.E. DX Cone 23 Fortable
Doctors
Cantar Continenta}l 100, 1959 Eureka Var. Collima. 2.5
Hoopital kVp 100 Fureka
Private
‘0ffices Picker 100 1960 Px-BE Cone 1.5
Keleker 200 1956 G.E. tubs B.K,T.| Cone 2.5
tniversal 75, kvp 100 | 1968 UX~2001 Mo collima. -3
Morovis Private PFicker 100 1954 Px-8E Cona X 1.0
Offices G.F. 200 1964 G.E.-L.W.R.T. | Yar. Collima.} 2.5 .
Wy, Good condition but
Quebra=- Health Picker 35 1940 Px-1B No collima. -5 rot in uae
dillas Center Fluorascopy only.
Private Westinghouse 60,
Officea kvp 100 1954 Fureka Var. Collima. | 2.5
Univereal 60 1960 UR-20H Cone =S 4
Hess chest exams.
Uruado Health Picker 200 & Picker 1957 Dynamax 50 Cone 3.5 Pictronic and Them
Cmter Hinograph capara for photefl .|
San Miguel Var, Colluma,
Ellnic 1 Keleket 200 ! 1957 Furaka Dx-20 | Videx 3.3 s
Utuado or. E. Picker 100 Mfg.1956 | Picker Dx-8E Cone 2.5
(Cont.) Cintrén
Clinie
(Private)
Private
N fices G.E. 100 Mfg.1945 DXC Cone .5
Continencal 100 1950 Eureka - 3
Vega Baja |Sanchex rG.E. 200 1958 2 L.W.R.T, Cone 2.5
Castafio
Clinic
Private
Offices Picker 100 1960 Picker Px-8E Cone 2.5
Picker 100 1965 i b Var. Collima. 3.5

Note: Out of the 54 diagnestic x-ray units in the Arscibo Area-1968, 8 were not in operative condition.
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NUMBER OF ABDOMINAL X-RAY DIAGNOSTIC EXAMINATIONS BY MFDTCAL FACELITY,

TABLE 6-A

RY TYPF OF EXAMINATION AND BY SEX
ARECIBD AREA, PUFRTO RICO-1968

1 Gastro-
Thola- intese-
Geographic | Medical Abdo- ([cvsto- {Lumbar Jinal Rarium Hip Pelvi-
Location Facility | Sex [men graphy |Spine |Series |Pnema [1.V.P. |Pelvie | Joint [metry TOTAL
Aracibo District | Male 416 104 260 | 1,040 - 624 - - z 2,444
Hospital
Fen, 364 156 260 | 1,560 = 780 = L - 3,120
Totel 780 260 520 2,600 - 1,404 - - = 5,564
PubTT: : = 3
Health
Unit & E - - - - = = F - -
T.B. Mob-~
ile Unit
Health | Male 200|163 160 162 53 181 39 199 - 1,157
Center 5
' Fem. 2N9 299 89 293 38 277 83 210 47 1,550
Total 409 462 249 460 91 458 122 | 409 47 2,707 ]
F1 Buen |Male 626! - = s - - - = - 624
Pastor
Clinaic Fem, 7128 = - - - - - - - 728
Total] 1,352] - 2 - - . - = = ' 1,352 ’
Arecibo br. Male 741 60 200 365 921 290 5 78] - 1,160
cont . Susoni
Hospital | Fem. 130 250 210 610 100 230 68 n 12 1,680
Total ZO&I 110 420 375 192 519 73 144 12 2, R4
Private Male 260 52 5,104 468 156 468 416 156 - 7,280
Offices
Fem. = 432
am ISﬁE 156 1,872 312 156 516 _1£OE %gg 3,43 |
Totall 416|208 | 7,176 780 312 B84 624 12| - ‘ 1,712 |
Atrecibo Total Hale 1,574 179 5,524 2.035 301 1,561 460 429 - 12,665
Faw, 1 S5RY 861 2,441 2,780 294! 1,693 359 436 59 10,510
Totall 3,16)] 1,240 8,365 4,815 5651 3,256 815 865 59 23,175
Barceloneta | Private Male 104 - 260 208 - - - - - 572
nffices
Fem. - = 468 156 - = - - - 624
Total] 104 - 728 364 - - - - - 1,196
Camuy Private Male - - 104 2 - - 100G 52 - 260
Offices
Fem. = = 52 - - - 52 - - 104
Tor..! - - 158 = - - 156 52 - 364

Cont. on following page
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TABLE 6-A (Cont,)
Castro-
hole~- intear-
Geographic |Medical Abdo- cyste- JLumber ‘ipgl Bariuw Hip [Pelvi-
Location Facility { Sex men +quphy Spine lSeries |Fnema 17.v.7. iPolvie | Jjaint try TOTAL
Hatille Private Hale 780 - 520 - - - 31z - - 1,612
Offices
Fem. - 52 - - - - - - - 52
520 - - - 3i2 - - 1,664
Public Mals 15 3 13 ] 3 - 3 - - 63
Health
it & Pam, 51 9 15 12 - - 3 ] - 96
Municipal =
Hospital |Total 66 12 48 18 3 - & [ ~ 159
Castafier |Mala 113 196 82 160 40 126 26 35 = 772
General I
Hospitsl |vem, 90 96 25 165 45 63 23 19 16 542
Total 203 286 107 % Vi 85 189 49 54 16 1,314
Lares Tocal Male 128 193 115 166 43 126 29 15 = 835
Fom. 141 105 49 167 43 63# 26 25 [ 16 628
N ¢
Total 269 298 i55 333 B8 189 55 601 16 1,463
e,
Msnatf Docror's |[Male 300 50 450 200 an 200 B0 40, - 1,400
Center ﬁ'
Hospital |Fem, 240 40 370 225 65 180 80 L 1,200
| !
Total 540 90 1,070 425 11’45_!,_' 80 160 an ' 5 2,609
Manatf San Hale Bé 16 74 62 1z 60 20 17 - ]] 345
cont. Aguatin
Hospital | Pem. 14 16 47 51 14 1 44 18 - 340
 Total 158 42 121 113 26 126 64 35 - 685
Private [ Male 364 - 104 - - - = 52 - 520
Nfficen
Feo, 312 - 52 - - - - 52 - 416
————
Total 676 - 156 - - - — 104 - 936
Manat{ Total Male 748 66 628 262 92 260 100 109 - 2,265
Fem, 626 56 419 276 79 246 124 126 - 1,956
T ———
Total| 1,374 132 | 1,047 276 17 566 224 229 ~ 4,221
——
Nuebradil- | Private
law Cffices Male 52 - 208 = s oo 208 -
Fam, 156 - 52 - - 104 ine ' -
Totalj 208 | - 260 | - . 16)  m2 ) -
(tuado Health Mgle 216 - 134 214 b4 &0 108 72
Center H
& ;}g - 164 348 156 60N T2 36 17 1,167
Total| 528 - 100 564, mnn 120 180 1 108 17" 2,017
Cont. an following nage
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TABLE 6-A (Cont.)

- Castro-
Chole- intesr-
Geographic [Medical Abdo- |cysto- |Lumbar [inal Barium Hip Pelvi-
Locstion Facility |Sex |men graphy | Spine lSeries |Fnems II.V.P. [Pelvis Joint | metey TOTAL
Utuado San Mzle 42 0 45 114 21 Bl 18 o = 351
cont. Miguel
Clinic Pem. 59 22 39 99 18 39 6 - ~ 332
Total 101 102 B4 213 1% 120 24 = = 683
Dr. Male 103 61 135 265 33 7l 23 27 - 1210
Cintren
Clinic Pem. 284 a7 76 1040 12 66 21 28 33 &77
Total 349 158 211 165 45 137 44 55 33 1,397
e
Uzuado Total Male 163 31 314 595 94 212 149 99 & 1,921
Fom, 615 169 281 547 186 165 99 f4 50 2!176
Total 981 263 615 1,933 297 161 328 267 50 4,097
Vega Paja | Sanchex Mala 80 = 50 20 - 70 = - - 170
Castafio
Clinie Fa . 60 - 10 = - = & " & 0
=S e
Totsel] 1an! - 60 20 - 0 5 = s 240
Private  Male 156 - - = = = - . - 156
0ffices
Fam, 104 - - - - = = = - 1n4
Total 260 - - - - 2 = - - 260
Vega Bajs Male 236 50 20 - - 0 - - - 126
Total
Fam. 164 10 & = = = = = = 174
Total] 400 60 20 - I - 0 = = - 500
Arscibo Male] 3,993 729 8,123 3,286 534f 2,181 1,362 724 # 20,932
Ares
Total Yewm. | 3,289f 1,2531 3,763 | 3,926 6041 2,271 764 645 125 {j 16,640
Total 7,282 1,982 | 11,8B6 7,212 1,138) 4,452 2,126 | 1,369 125 37,572
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TABLE 7-A

NUMBER OF DIAGNOSTI{ THORACICAL X-RAY EXAMINATIONS BY GEOGRAPHIC LOCATION,
BY MEDICAL FACILITY AND BY SEX
ARFCIRO ARFA. PUERTO RICO-1968

Number of Disgnostic Thoracical X-ray Fxaminationa by Tyne
Chest Chest
Gropraphic Medical Radiography Photofluorography* Tomographyt# Total Grand
Location Fcility fMaJe — [Fem. Toral [Male  [¥em. Total |[Male Fem. Total |} Hale | Pem. | Total
Arecibo Distriet
Hospital 312 46R 780 - = - ~ 312 468 TR0
Healreh
Center 1,300 | 1,713 3,013 = - - - - - 1,300] 1,713] 3,013
Publie
Health
tnit & TR
MobileUnit 400 710 1,110 | 6,086 | 8,813 (14,869 o “ 6,656{ 9523015 979
E1 Buen
Pastor
Clinic 1,248 934 2,184 - - - I, 24R 93160 2 184
Br. Susoni T
Hoapital 156 2NA 364 5 = = - 156 2n8 b4
Private [
InEfices 5,375 | 3,276 | 8,651 - = v 475] 3,276] 8,651
Arecibo Total 8,791 7,311 16,102 5, 056 R,813 {14,8R9 2 - 14.847116,124 330,971
Barceloneta |Privare
nff 116 416 132 - - - - - - 316 416 132
Camuy Private
Nf fices 108 108 116 = - . 1A 108 216
Hatillo Private
Iﬂffl(:ls 260 160 520 - - - - - 260 A0 520
B =
Lares Health Unit|l 785 795 | 1,580 H 2,000 | 1,120 3,120 = 2 2,785 1,915 4,100
Castarnier
Cenerat s$0 |1,209 | 1,799 E - “ s % s90 | 1,200 1,799
Hospital
Lares Total |q1.375 2,006 | 3.379 2,000 [ 1,120 3,120 = & - 3,375 1 3,124 b!ﬂ!.
Manacf Public
Bealth Unicll 686 {1,486 | 2,172 5,679 112 BBA [18,567 - = o) 6,365 114,374 §20,7%
Ty A A = g
Agustfin IR0 163 543 - = - - - - 380 163 543
Hospital
Doctors
Center 1,080 2,600 4,680 - - - - - = 2,080 2,600 4,680
Hospical
Private
Offices 228 172 400 - i 24 - = - 228 172 400
Manat{ Total 3,374 14,421 | 7,705 5,679 | 12,888 ]18,567 - - % 9,053 {17,309 | 26,362
”
Morovis Privacas
Offices 52 52 104 = - - - - - 52 52 104
:ﬁ:: —m . ————
Quabra- Private
dillas Offices 416 625 | 1,040 - - - - - - 416 624 B 1,040
Cont .

on following page

113




TABLF 7-A (Cont.)

Funber of Dis tic Thoracical X-ray Exsminations by Type
Chast Chast

Geographic | Madical Radiography Photofluorography Tomograph) Total Grand
Location Pacility [Male Fam. Total [Male Fem. Total |l Male Fem. Total J Male Fawm. Total
- eI RE P —— — —
Utuade Health

Center & 343 332 675 4,792 3,268 8,060 - - - 5,135 3,600 8,135

Anti-T.B.

Cantar

San Miguel

Clinic 156 104 260 o o - . - - 156 104 260

br. E.

Cintrén 165 1% ] 1,608 - - - - - & o 765 843 || 1,608

Climje

=

Utuado Total 1,264 | 1,279 2,543 | 4,792 ) 3,268 | 8,060 - - - 6,056 | &,547 10,603
R |
Vega Baia Sanchasz

Castaiio 300 238 538 - - - - - - 300 238 538

Clinic

Frivate

Otficas 364 260 624 - - - - = @ 364 260 624

" *
Vega Bajs Total 664 498 1,162 = _ ” - - - 664 498 ] 1,162
Arecibc Area Total 16,620 116,973 |33,593 | 18,527 | 26,089 |44, 616 2 o 2 35,147 | 43,062 | 78,209
* Photofivorography: A mathod whareby a photograph is taken of an image which appears oo a fluorescent screen.

*% Tomography: Tomograms {(Lamisograns,

Othar tissuas abowe or balow the selected lavel

the exposure is bailng made.

Body-section Films) are rediogrspies of a selected plane cr level in the body.
are blurrad out by intentionsl motion of the x-vay equipment while
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TOTAL NUMBER OF AL

TABLE 8-A

FACILITY

Arecibo Area, Puerto Rico - 196R

X-RAY FXAMINATIONS, TOTAL NUMBER OF ApDOMINAL EXAMINATIONS
AND} TOTA]L. NUMBER 'F THNRACICAL X-RAY FXAMINATIONS BY MEDICA!

Geographic Name of Total Number of Total Numher of Tntal’Number of
Location Facility X-ray Exams. Thoracical Fxams. Abdominal Fxams.
Arecibo District Hospitat 33,800 780 5,564

Health Center 14,163 3,03 2,107

Public Bealth Unit & T.B.

Mobile imit 15,979 15,979 -

Fl Buen Pastor (linic 3,484 2,184 1,352

Dr. Susoni Hospital 3,795 164 2,840

Private Offices* 22,308 8,651 10,712
Arecibo Total 93,529 30,971 23,175 _d
Barceloneta Private Offices 2,652 732 1,196
Camuy Private Offices 1,153 216 364
Hatillo Private Offices 2,795 520 1, k64

Public Wealth Unit
Lares (Municipal lospitaly 6,073 4,700 159

Castaner General Hospital 4,847 1,799 1,314
Lares Total 10,920 6,499 1,663
Manat{ Public Health Unat 20,739 20,79 =

San Agustin Hospital 5,389 541 £85

NDoctors Center Hospital 7,800 4,680 2,600

Private Offices 2,340 400 336
Manati Total 36,268 26,362 4,221
Morovia Private Offices % 130 104 &
Quebradillas Private Dffices 2,392 1,040 B84
Utuado Health Center 11,993 8,735 2,017

ODr. F. Cintrén Clinic 3,011 1,608 1,397

San Miguel Clinic 2,080 260 683
Utusdo Total 16,984 10,603 4,097

it

Vega Baja Sanchez Castafio Clinic 868 538 240

Private Offices 1,205 624 260
Vega Baja Total 2,165 1.162 500
ARECIBO AREA TOTAL 166,596 78,209 37,572

Totel number of x-ray examinations include beside thoracicsl and abdominal, all other x-ray examinations.

% Including three radiologists’ private offices.
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TABLE 9-A

MEAN GONADAL DOSE PER PATIENT DUE TO THORACICAL X-RAY EXAMINATIONS, BY TYPE
ARECTBO AREA, PUERTO RICD-1968

Chest® Fhotofluorography Tomography 1 Total Grand

Male | Penm, Total [| Male | Fem, | Total | Male | Fem, Totlll Male 1 Fem. Total
Mean Exposure
per Exsmination 2 1 1.51 0.25 0.15 0.19 - - - 1.09 0.48 0.76
Milliroentgens
Mean
Dosa per
Examination 1.88 0.92 1.39 0.23] 0.1l4 0.17 - - - 1.01 0,44 0.70
Nillirads
Total Number
of Exsninations 16,620]16,973 | 33,593 H18,527]| 26,089} 44,616 - - - 35,147043,.062 % 76,209
Global Irradiation
Dose to all
Exanined Patients 31,245|15,615 | 46,860 | 4,261] 3,652] 7,913 - - - 35,506|19,267 § 54,773
Millirads

* The data for the chest x-ray exsminations was obtained by taking a few of the same exposures and by dividing the
sum of wR by the number of expomures.
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TABLE 10-A

MEAN CONADAL DOSE PER X-RAY EXAMINATION BY TYPE OF FXAMINATION AND BY SEX
ARECIBO AREA, PUERTO RICO0-1968

Millirads per Examination
Type oﬁ_géggination Male Female
Chest 1.88 .92
Photofluorographic .23 .14
Tomographic 37.2 6.0
Abdomen 340.4 533.6
Cholecystography 46.0 202.4
Lumbar Spine 161.0 1,104.0
Gastrointestinal Series 450.0 8§28.0
Barium Enema . 1,288.0 971.5
1.V.P. 1,158.0 763.6
Pelvis 754.0 64 .0
Hip Joint 791 285.2
Pelvimetry - 920.0
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TABLE 11-A

COMPUTATION OF THE MEAN PER CAPITA GONADAL DOSE DUE TO A SELECTED GROUP
OD GENETICALLY HAZARDOUS ABDOMINAL DIAGNOSTIC X-RAY EXAMINATIONS
ARECIBO AREA, PUERTO RICO-1968

Mean Mean Global

Exposure Absorption Irradiation
Per Dose Dogse to all

Examination | Per Total Examined

Type of Milli- Examination | Number of Patients

Examination Sex | roentgens Millirads Examinations { Millirads
Abdomen M. 370 340 3,993 1,357,620
F. 580 534 3,289 1,756,326
Cholecysto- M. 50 46 729 33,534
graphy F. 220 202 1,253 253,106
Lumbar M, 175 161 8,123 1,307,803
Spine F, 1,200 1,104 3,763 4,154,352
Gastrointest. M, 490 450 3,286 1,478,700
Series F. 300 828 3,926 3,250,728
Barium M. 1,400 1,288 534 687,792
Enema F. 1,050 972 604 587,088
I.V.P. M. 1,260 1,158 2,181 2,525,598
F. 830 764 2,271 1,735,044
Pelvis M, 820 754 1,362 1,026,948
E. 70 64 764 48,896
Hip Joint M. 860 791 724 572,684
F. 310 285 645 183,825
Pelvimetr 000 920 125 102,500
20,932 8,990, 294
16,640 10,320,128
GRAND TOTAL 37,572 19,310,422
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TABLE 12-A

PER CAPITA,PER ANNUM MEAN GONADAL DOSE DUE TO ALL
GENETICALLY HAZARDOUS ABDOMINAL AND THORACICAL
X-RAY EXAMINATIONS

ARECIBO AREA,PUERTO RICO-1968

GLOBAL ANNUAL
IRRADIATION DOSE
TO ALL PATIENTS

PORPULATION

ARECIBO AREA
PUERTO RICO-1968

-F
PER CAPITA

PER ANNUM MEAN
GONADAL. DOSE

MRADS MRADS
MALE 9,025, 800 167,972 53.7
FEMALE | 10,3395, 3925 i74,828 59. |
TOTAL 19,365,195 342,800 56. 4
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FIGURE I1-A

DISTRIBUTION OF MEDICAL FACILITIES EQUIPPED WITH X~RAY UNIT
BY GEOGRAPHIC LOCATION

ARECIBO AREA PUERTO RICO-1968
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FIGURE -2 A

DISTRIBUTION OF X-RAY DIAGNOSTIC UNITS, BY GEOGRAPHIC
LOCATION AND BY TYPE OF FACILITY,

ARECBO AREA, PUERTO RICO-1968.
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FIGURE- 3 A

VARIATION OF POPULATION AND NUMBER OF

DIAGNOSTIC X-RAY UNITS IN PUBLIC AND
PRIVATE MEDICAL INSTITUTIONS.

ARECIBO AREA PUERTO RICO — 1968 .
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PRESENTATION OF STATISTICAL DATA

BAYAMON AREA
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The Bayamon Area, comprising eleven municipalities with a total population of 346,600, is
part of the Northern Region.

The city of Bayamén, population 117,000, is highly industrialized and growing rapidly.

The lack of adequate general hospital and other medical facilities in the Bayamén area!
forces a flow of patients to San Juan for medical services and is a contributing factor in
the heavy traffic on the Bayamon-San Juan highway, which impedes the dispatch of
emergency patients who need immediate medical attention.
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Table 5-B:
Table 6-B:
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Number of Diagnostic Thoracical X-ray Examinations by Geographic Location,
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Mean Gonadal Dose per Patient due to Thoracical X-ray Examinations,
by Type. Bayamon Area, Puerto Rico-1963.

Mean Gonadal Dose per X-ray Examination by Type of Examination
and Sex. Bayamon Area, Puerio Rico-1963.

Computation of the Mean Per Capita Gonadal Dose due to a Selected

Group of Genetically Hazardous Abdominal Diagnostic X-ray Examinations.
Bayamon Area, Puerto Rico-1968.
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TABLE 1-B

MUNICIPALITIES OF THE BAYAMON AREA AND THEIR POPULATION
PUERTO RICO-1968%

Municipalities Population
Barranquitas 19,000
Bayamon 117,000
Catario 23,900
Comerio 21,100
Corozal 28,100
Dorado 18,600
Naranjito 19,600
Orocovis 21,200
Toa Alta 18,700
Toa Baja 30,500
Vega Alta 22,900
BAYAMON ARFA TOTAL 340,600

* The ahove data are quoted from the Annual Vital Statistics Report,
Commonwealth of Puerto Rico Department of Health, 1968,

126




DISTRIBUTION OF DIAGNOSTIC X—RAY UNITS IN OPERATIVE CONDITION
BY MEDICAL FACILITY, BY GEOGRAPHIC LOCATION AND POPULATION PER X-RAY UNIT
BAYAMON AREA, PUFRTO RIC0-1968

TABLE 2-B

CEOGRAPHIC MEDICAL NIMBER OF POPULATION PER
LOCATION FACILITY X-RAY UNITS FOPULATION X-RAY UNIT
Barranquitas Health Center 1
Private Offices 3
Barranquitas Total 4 19,000 4,750
Bayamon Health Center 2
Melendez Rros. Womp. 4
Ruix Soler Hospital 3
Private Officen 17
Rayamon Total 26 117,000 4,500
Catafo _ Realth Center - 713,900 Vo x-ray uwnit.
—_— No opé;;?r;e x-ray
Comerio Health Center - 21,1040 unit &
Corozal Haalth Center - 28,100 Yo x-ray unit.
Health Center - 18,600 No x-ray unit.
Haranijito Private (ffices 3 19,600 6,533
) o operative x-ray
Orocovis Ranlth Center - 21,200 unit.
No operative x-rav
Toa Alta Health Center - 18,700 unit. E
%o operative x-rav
Toa Ba!a Haalth Canter - 3n, 5na unit.
T N, erati -
Vepa Alta Health Canter - ugig? Eive X-ray
Private Office 1
Vega Alta Total 1 22,900 22,900
ga 1. i
BAYAMON AREA TOTAL 34 340, 600 10,017

* '"No operstive x-rzy unit" means the x-ray unit at the facility is out of order since more than one year.

Note: fmly x-ray units in operative condition were included in this table.
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TABLE 3-B

TOTAL NUMBER OF X-RAY EXAMINATION IN PUBLIC INSTITUTIONS, TOTAL NUMBER ('F PATIENTS
AND NUMBER OF X-RAY EXAMINATIONS PFR 100 PATIENTS

BATAMON AREA, PUERTO RICO-1968%

TOTAL NUMBER

NUMBER OF X-RAY

GEOGRAPHIC MEDICAL TOTAL NUMBER OF X-RAY EXAMINATIONS
LOCATION FACILITY OF PATIENTS EXAMINATIONS PER 100 PATIENTS
Barranquitas Health Center 41,950 2,600 6.1
Rayason Health Center 254 104 23,400 9.2
Anos. Melende: Hosp. 6,114 9,360 151.6
Ruiz Soler Hosp. 1,321 9,045 684.7
Beyamen Total o 261,599 41,805 15.9
Cataiio Health Center 32,246 = =
Comerio Health Center 45,532 - -
Corozal Health Center 11,832 - -~
Do rado Health Center 27,678 - ~
Naranjito Health Center 71,880 - -
Orocovis Health Center 37,252 - =
Toa Alta Health Center 26,091 - =
Toa Baja Health Cencer 18,929 - *
| Vepa Alta Health Canter 4,451 - =
BAYAMON AREA ToTaL 1 * 547,981 44,405 R,1

1 Not including private offices.

%  The number of x-ray examinations per 100 patients waa calculated for the total number of patients in the
Bayamon Area in public institutions -- including medical facilities having no x-ray unit.
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Yega Alta Private 0ffican
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TABLE 5-B

CENSUS OF DIAGHOSTIC X-RAY UNYTS
BAYAMDH AREZA, PUERYO RICO-1968

YEAR OF TOTAL
MARUFACTURER MANUFACTURE | TUBES, FILTRA-
GEOGRAPHIC [MEDICAL ANRD OR MOUEL & TION
LOCATIOR FACILITY MODEL (MA) PIRCRASE MANUTACTURER |COLLIMATION me Al L COMMENTS
Barranquitas [Aealth Cemtar |G.E. 17 1940 E.1.7 = - Not operative.
(Muni.Hoap.) G.E. 200 1945 BRT-R URT-F [ar, Collima. 1.9 Radic. & fluoro. tubes
Private 0ffices|Universal 60 1962 1%~ 208 Cone 0.5
Universsl 100 1946 UX-208 Cone 1.5
Picker 100 1950 Pr-108 Cone 1.5
Bayawon * Heslth Cenrar {Picker 200 1956 P%-10 yar. Collima.| 3.5
Picker 300 1968 PX-~10 VYar. Coilima.} 3.5 Galaxy model.
G.E. 30 Fluoros. 1950 DX - 0.5 Mot oparative.
—
Hermenos Kalekat 300 ver. Collima.| 3.3 Routine.
Melendaz Picker 100 1958 P7%-8 Yo collima. .5 HMnbile unit.
Hompital Picker 200 1956 FX-10 Cone 0.5 tUrology.
G.E. 300 1965 HRT Var. ecollima.| 3.3 Routine.
Ruiz Soler G.E, 25 1955 DX Coolidge [Ver. Cellima.f 0.5 T.B. Hospital.
Rospital Picker 300 1965 PX~104 Var. coilima.| 3.5 Pictronic model.
Picker 300 1964 17-8 VYar. collima.] 3.5
Private Offices|Picker 200 1568 FX-10 var. collima.} 3.5
G.E. 30 1964 HRT-F ,HRT~R jVat. collime.] 3.5
Profex-ray W0 1955 Dynama= 40 Var. collims.] 3.3
Falakst 100 949 Fureka Cone 1.5
Profex-tay 100 1355 Dynsmax Var. coliipa.! 3.3
Continsatal 300 1963 UX-40H Var. collima.j 3.9
Wostinghouss 10 1945 o ecollimatoy 3 FluoKoSCopY .-
Picker 500 1964 PR-178 Ezr. collima. | 3.5
Eeloker &0 1940 - i -
Plcker 65 1953 - Vo eollimatar 5 Fluoroscopy.
Picker 200 1955 PY-10 Cone 2.3
Picker 300 1964 FE-10_ Var. Collima, | 3.3
Fisher 200 1960 Tucles Corp. [ver. coilima. | 3.3
Wastinghouse 100 1554 Dynasax Cone 2.0
Pickar 100 1962 PX-A% Cone 1.3
G.E. 300 1935 HKT C.E. Fiald coll 3.5
Coma ria Health Cemter | Picker 200 1956 PX-10 Var, collima. Not operative.
Naranjito Private Offices Kelskar 100 1249 Cone 1.5
Pickar 100 1946 FX-8% Cone i.5
G.E. 13 1340 DX No collimater ~ Not cparative.
lOrocovis Health Cemter | Picker 100 1956 |- - - Not operative.
= s =
Toa Alta Health Center | Mactern 200 1955 - = - Mot in ume in 1968,
Tos Baja Health Camter | Picker 30 1540 P¥-1B No collimator | 0.3 ¥ot oparative.
Vega Alta Health Cepter | Standard 40 _lsas - Cone a.5 Not operative.
Frivate Office | Ficker 100 WEg. 1946 | PY-88 Cone 1.5

Note: Outr of the 40 dlagnostic x-ray wnits In tha Bayamon Arna-1568, & unirs wrre nat in operarive conditiom.

* In 1970, a2 naw privats hospital, the Macilds Brenes Hospital, was opened in Baysmon with two x-ray units.




TABLY 6-3

NRMBER OF ADDOMINAL X-RAY DIAGNOSTIC EXAMINATIONS 8Y MEDICAL FACILITY,
BY TYPE OF EXAMINATION AND BY SEX
BAYAMON AREA, PUERTO RICO-1968

Type of Abdominzl Examination
Chole- Gas:iro
Geographic | Medical Abdo~| eysto-| Lumbar! intect.! Barium Hip | Pelwi-
Location Fecility Sex nen graphy | Spine | Seriss | Fnems | I.V.7.{ Pelvia| Joint | metry TOTAL
Barranqui- | Heslth Mala 45 17 87 7% 9 23 - - - 257
tas Center Fem. 76 30 [ 5% 10 35 - ~ - 270
Totel 121 47 15). 131 19 58 - ~ = 527
Private Mala 104 - 156 52 - - - - - 312
Offices?® Fao, - - 7NA = i = = 2 = 308
Totel 194 - 364 52 - - - - - 520
Barrsnquitas Total HMale 149 17 243 128 3 23 = = = 568
Fam. 76 A0 172 55 m 33 - - - 478
Total 225 47 515 183 19 58 = - - 1,047
Bayamon Health Male 52 104 156 104 104 52 52 52 - 676
Center
Fa . 156 260 260 na 156 208 52 52 - 1,352
Totel 209 04 416 312 260 260 104 104 - 2,028
i
Malendaz | Male 480 ! 370 355 400 400 800 120 100 - 3,425
Brothars
Fospital Fem. 00 312 200 500 500 600 429 400 580 3,815
Total 780 630 555 500 300 1,400 745 700 5SRO0 7,240
Ruiz Solax Male 27 L5 50 71 17 22 5 12 - 21%
Hospital
Fem. 24 24 25 69 14 21 -] 8 14 207 )
Togal 51 kk) 75 140 k) 43 13 20 14 _ 426
Priwate | Male 1300 57 Fnez A76 156 416 112 208 - 4,212
Officas
Fem. 1092 2601 1092 988 156 676 260 156 | - 4,630
Total} 2392 2 2184 1664 312 1092 572 164 - 8,892
Bayamon Total Male 1859 541 1653 1251 677 1290 689 572 - 8,532
Fem. 1572 254 1577 1765 826 1505 745 616 534 [|10,054
Total 34351 1395 3230 3016 1503 2795 1434 936 594 i|1l8,586
Naranjito Private Male - o 104 - - 52 e - = 158
Offices
Fem. - ~ 104 - - 104 - . - IR
Total = ~ 208 - - 156 - = - V64
Vega Alta Private Male 52 - - - - - - = - 52
Offican
Fom. 82 - = - - 2 % - - 52 |
Total 1064 - - - - - - - - 104
Bayamon Male | 2 060 558 | 2,000 1,379 6861 1385 689 572 - 9,30%
Ares
Total Fem. 1,700 384 1,953 1,820 836 1,644 T45 616 594 | 10,792
fotal] 3,760 | 1,442 | 3,953 3,199 1,522 3,009 1,434) 1,188, 594 |20,101

® "Private Officos” includs a) radiclogiots offices snd b) all other private modical offices equipped with x-ray
units with the exception of dontal offices.




TABLE 7-B

WOMRER OF DIACNOSTIC TRORACICAL X-RAY EXAMINATIONS BY GEOGRAPHIC LOCATION,
BY MEDICAL FACILITY AND BY SEX
BAYAMON AREA, PUERTC RICO-1968

Wumber _of Disgnostic Thoracical X-ray Exainations by Type ¥
| CREST CHEST
Geographic |Medical RADTOGRAPHY PHOTOFLUORO TOMOGRAPRY _ Total |
Locatiou 1‘}:&1:) Male Fem. Total f Male Ton . | Total [{Male Fos. Totall Male ! Yem. TOTAL
Barran- Health 425 416 501 - - - - - - 425 LY ] 01
quitas Centar
Private
Nffices 1,040 lLﬂ% 2,0 - - - - - =
Barranquitas 1,465 1,516 | 2,981 - - - - - - 1,4651 1,516 2,981
Total
Bayamon Health 248 323 n 3,350 | 13,189 | 16,749 - - - 3,598113,722 17,320
Center
Me
Bros . 200 214 414 - - - - - - 200 214 414
2 at
Hoepital 3,5&6 4,108 7,674 - - - 150 140 29008 3,716] 4,248 7,964
Frivate
Officas | 7,326 | 6,968 |14 294 § ~ - - - - - £.326 6,968 § 14,294
Ba Total 11,340 |11,61% 122,953 §3,350 13,399 ] 16,749 150 140 290%14 840[25,152 || 39,992
Naranjito Private 104 104 208 - - - - - A 104 104 nn
Gffices
| st i
Yega Alta Private 208 104 112 - - - - - - 208 104 312
Nffices
BAYAMON AREA TOTAL 13,117 |13.337 26,454 § 3,330 13,399 [ 16,749 150 140 290816,617126,876 43,493
L prepondatance of the female photolluorography casss I» due to tha Tact that the Bayamon Wezlth Canter scraens

the working populatiom, an approximata of BOX of which sre primarily women.

TABLE 8-B

TOTAL NUMBER OF ALL X-RAY EXAMINATIONS, TOTAL NUMBER OF ABDOMINAL EXAMINATIONS
AND TOTAL NUMBER OF TRORACICAL X-RAY EXAMINATIONS BY MEDICAL FACILITY
BAYAMON AREA, PUERTO RICO-1968

Geographic Wodlcal Total Mumber of Total Thoracleal | Total Abdominal
Location Pacilit — X~-ray Exams. X-ray Exans. X-ray Exams.
Sarranquitas Health Canter 2,600 901 321
Privata Officea 2,925 — 2,080 520
Blmauitlu ‘l'otll_ 5,525 2.3% _;._067
Bayamon Bealth Cester 23,400 17,320 2,028
Malendez Brothars Hospital 9,360 414 7,240
Ruis Soler Hospitsl 9,045 7 ,964% 426
Privats Offices** 28,277 14,294 8,892
Baysmon Total 70,082
Mim Prg‘gc Of fices - 975 208 _ 364
Vaga Alta Private Offices 520 312 104
Bayamon Ares Total 17,102 43,493 20,101

* Including 290 tomographies.

*% Including two private radiclogists offices.
Total number of x-ray sxaminations include beside thoracical and sbdeminal, all other x-ray examinations.
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TABLE 9-B

MEAN GONADAL DOSE PFE PATIERT DiFE TO THORACICAL X-RAT EXAMINATICNS, BY TYPE
RAYAMON ARFA, PURRTO RICO-1968

Cheat® Photofluorography 1 Tonography®# il Total Grand

¥ale Fam. Total Mole Fem, Totlli Yale Fem, Total Male Fem, Total
Mesn Exposure
Per Fxamination 2.0 1.n 1.5 .25 215 .16 j137.2 5.4 21,7 1.98 59 f 1.13
Milliroemtgens
Mean Absorbed
Dose Per
Examinaticn 1.88 92 1.4 23 1 W18 1342 4.0 {2n.0 1.83 .55 § 1.04
Millirads
Total Number
of Examinations 13,117 13.337 | 26,454 3,350113,399 §6,.7AD 150 140 290 816,617 | 26,8764 413,493
Clobal Irradiation
Doss to all
Exsmined Patiente 24,639 [12,270 | %,929 7703 1,875 [ 2,6458 5,130 &RE{ 5 p16 §30,409 14, B8] 45,257
Millirads | i

* The data for tha chest =-raT sxsminatinps wea obeaioed by takipg & faw of tha same exposures and diwiding tha

oun of R by the numbar of exposuxanm,

* The axpomure to the testes par film wag A. 2 mpand to the oweries .9 @R in toscersphiam., The averaps towmography
eonsints of six exposurasn.

TABLE 10-B

MEAN GONADAL DOSE PER Y-RAY EIAMINATION BY TYPE OF EXAMINATICN AND BY SEX
BAYAMON ARFA, PURRTO RICO

lxradiatad in the Baysmon flaglih Centar with = Picker 200, Tube PX-10,
Vsrizhle Collimmtar, Total Filwration 2.5 mm. Al.

o Yillirade per Exarmination
Type of Exsnination ” Hala ; _Fapale
Chest 1.83 .92
Photofluarographic .23 .14
Towographic 4.2 b8
Abdomen ERERY . 433.0
Cholecyatopraphy i%.0 | 150.1
Lumbar Spine 170.5 950.6
Gastrointestipnal Series 180.2 685.5
Barium Enema 1,210.0 750.4
1.V.P, 1,000.0 720.4
Pelvis 746,32 6l.6
Hip Joint 709.0 283.35
Pelvimetry 1,100.4

Picker X-rey wvnits wers the most comwon (15 cut of tha teral of 34 x-ray
unitm wara Picker-made in the Rayamon Avea, 1968).
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TABLE 11-B

COMPUTATION OF THE MEAN PER CAPITA GONADAL DOSF DUF T A SELECTED GROUP
OF GENETICALLY HAZARDOUS ABDOMINAL DIAGNOSTIC X-RAY EXAMINATIONS
BAYAMON ARFA, PUERTO RICO-1968

Mean Mean Global
Fxposure Absorption Irradiation
Per Dose Dose to all
Fxamination | Per Total Examined
Type of Milli- Examinations }Number of Patients
Examination Sex | roentgens Millirads Fxaminations | Millirads
Abdemen M. 364 335 2,060 690,100
F. 471 433 1,700 736,100
Cholecysto- M, 11 10 558 5,580
graphy F. 196 180 884 i 159,120
: 4
Lumbar M. | 184 170 2,000 340,000
Spine F. 1,033 i 951 i 1,953 1,857,303
¥
!
Gastrointest. M, 195 , 180 f 1,379 248,220
Series F, 746 656 : 1,820 | 1,248,520
¥
Barium M. 1,315 1,210 ; 686 830,060
Enema F. 815 750 836 ; 627,000
1
1.V.P. M, 1,086 1,000 1,365 1,365,000
F. 783 720 1,644 1,183,680
Palvie M. R10 7456 689 513,294
F. 67 62 745 46,190
Hip Joint M. 761 | 700 572 400,400
F. 308 i 284 616 174,944
Pelvimetry F. 1,195 1,100 594 653,400
Total M. 512.9 471.9 9,309 4,392,917
F, 673.3 619.5 10,792 6,685,644
GRAND TOTAL 599,0 ; 551.1 20,101 11,078,561
| |
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TABLE 12—8

PER CAPITA, PER ANNUM MEAN GONADAL DOSE
DUE TO ALLL GENETICALLY HAZARDOUS ABDOMINAL

AND THORACICAL X—RAY EXAMINATIONS .

BAYAMON AREA,PUERTO RICO-1968.

GLOBAL ANNUAL POPULATION | PER CAPITA
BAYAMON AREA | PER ANNUM
!
Srastar o PUERTO RICO-1968 | MEAN GONADAL
PATIENTS DOSE
MRADS MRADS
MALE 4,423,326 166,894 26 .5
FEMALE | 6,700 502 173,706 38.5
|TOTAL |11, 124,998 340,600 22.8
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FIGURE [—B
DISTRIBUTION OF MEDICAL FACILITIES EQUIPPED WITH X-RAY UNITS
BY GEOGRAPHIC LOCATION,.
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FIGURE-28B

DISTRIBUTION OF X-RAY DIAGNOSTIC UNITS, BY GEOGRAPHIC LOCATION
AND BY TYPE OF FACILITY.
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FIGURE - 3 g

VARIATION OF POPULATION AND NUMBER oF DIAGNOSTIC
X-RAY UNITS IN PuBLIC AND PRIVATE MEDICAL INSTITUTIONS,
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APPENDIX 1

RADIOTHERAPY IN PUERTO RICO
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TABLE - iR

DISTRIBUTION OF THERAPEUTIC X-RAY UNITS USED FOR SUPERFIQIAL
TREATMENT BY LOCATION, MANUFACTURER AND NUMBER OF PATIENTS

PUERTO RICO-!370

‘ ACTURER | Joeen o JoR o LT
LOCATION | MEDICAL FACILITY AND TREATED WEEKLY| CHECK-OUT
MODEL KVP L aPPROX) ]
PRESBYTERIAN HOSPITAL | GEN.ELECTRIC [100 2 FEB. ‘70
SAN JUAN | pp NUCLEAR CENTER | PICKER t2o 15 (MONTHLY }
GONZALEZ — MARTINE Z
ONCOLOGIC HOSPITAL | GEN.ELECTRIC |100 50
PROFEX -RAY
PRIVATE OFFICES (TWo WEADS) |00
UNIVERSAL
(TWO HEADS) 95
UNIVERSAL
(TWO HEADS) 95
UNIVERSAL 95
GEN.ELECTRIC {100
GEN ELECTRIC | 100
PICKER ZEPHYR| 120
PICKER ZEPHYR | 120
PONCE ONCOLOGIC CLINIC STANDARD 100 25 SEPT.70
MAYAGUEZ | MEDICAL CENTER G E MAXIMAR | 100 :NOT IN USE YET —

* One head for Cranz Ray rated at 15MA, 20 kVp. second head for superficial radiation rated at SMA, 95 kVp,

1Y This averape will change according to filter, size of Ffield. * € N. an? tumor -dose tn he delivered.

TABLF 2-R

DISTRIBUTION OF INTERMEDIATE (NRTHOVOLTAGE) THFRAPEUTIC X-RAY UNITS
BY LOCATION, MANURACTURER AND NUMBFR OF PATIENTS
PUERTD RICDO-1970

Manufacturer Yumber of Patients

Medical and Treated Weekly
Location | Facility Model kVp {Approximatel
Ponce Mneological Clinic Gen. Flectric 250 25 Sept. T
Namas Hospital Gen, Electric 250 3 per vesr -
Pr., Pila Clinic Gen. Electric 250 Kot in use. . -
Mavaguez | Medical Center CGen, Electric 300 Not in use yet. -
San Juan Congalez Hartinesx
fmcological Rospital Gen. Flectric 250 50
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TABLE 3-R

DISTRIBUTION OF RADIONUCLIDE APPLICATOR UNITS USED FOR DEEP THERAPY
BY LOCATION, TYPE OF SOURCE AND SOURCE ACTIVITY
PIERTO RICO-1970

Number of
Approxmate Scurce Treat-
Type Activity, in Curies Source mente
of Determired ar Checked Veakly
Location | Medical Pacility Manufacturer [ Socurce Date Given Annualiy (Aggtol.! |
San Juan [ Gonzalez-Martinez 147
Oncologic Hospital Picker Cesim' 7] 2500 at February, 1962 Not in use &
Picker o’ 1850 8% Novesher, 1969 i 200
A.E.C.1.. Coéo 2790 ar Hovembes, 1962 yos 100
60
A.E.C.L. Co 6985 at August, 1968 yos 250
Prechytarian Hospital Picker Cxo60 1400 ar February, 1970 yes 15
Veterans Hospital Picker €o®C 4137 at December, 1969 vas 30
Purrto Rico Weelear 60
Canter AE.C.L. Co 6080 Ci st Sept., 1970 yas 200
Auxilio Nospital | Picker co®? 3000 at 1964 yeu
Ponee | Oneologic Climic AE.C.L. co®0 1500 at November, 1970 you 100
Picker co®® 4000 at November, 1970 yes _150 |
Mavaguez | Madical Conter AE.C.L.
Picker Thera- | Cof0 2500 at Fabruary, 1969 | Not in uas
tron 830) yet, -

* This averapge time will be chanped according to the awe of the mource,
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APPENDIX II

NUCLEAR MEDICINE IN PUERTC RICO
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STATISTICAL DATA ON NUCLEAR MEDICINE IN PUERTO RICO-1970

The beginning of nuclear medicine goes back to 1934 when Nobel Laureate George De
Hevesy first used heavy water to determine the total body water concent of a patient,
In 1936,d. G. Hamilton and R. S. Stone of the University of California administered
Na-24 to patients for diagnostic purposes.

The era of nuclear medicine began in earnest in August 1946, with the first shipment
of artificially produced radionuclides from Oak Ridge National Laboratory, Oak Ridge,
Tennessee to a St. Louis, Missouri Hospital.

In Puerto Rico one of the first thy roid uptake determinations was delivered by the
Nuclear Chemical Instrument Corporation {(now Nuclear Chicago) in 1956, t¢ the Mimiya
Hospital in Santurce. Very soon nuclear methods became an Integral part of diagnostics,
providing otherwise unavailable information on an organ and its function, as well as
supplylng corroborative evidence 1o support a suggested diagnosis. Moreover nuclear
diagnosis is safe and accurate. Today more than fifty nuclear-medical units are operative
on the Island.

The Atomic Energy Commission’s List of Licenseee -- authorized to own and use
radioactive sources for nuclear medical purposes in Puerto Rico - enumerates the
following facilities:

AEC List of Licensees
Authorized to Own and Use Radiocactive Sources
for Nuclear Medieal Purposes

Puerto Rice 1970

NUMRER NFE
CENGRAPHIC LICENSED

MEDICAL FACILITY LOCATION PHYSICIANS
Puerto Rico MNuclear

Center - Clinical

Applications PDiv. San .Juan 2

1

Conzales Martinez

Oncological Hospital San Juan 1
| Municipal Hospital San Juan 2
Veterans' Hospital San Juan 1

Presbyterian Hospital and
Ashford Mluclear Center San Juan 1
Hospital Pavia and

Dr. A. L. Rodriguez
Rosado's Office San Juan 1

Hospital Mimiva and
Dr. Buso's Office San Juan 1

Regional Hospital and

Damas Hospital Ponce 1

Mayaguez Medical To Be

Center Mavaguez 1 {Ipened 1971
Total 11
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Having visited the above facilities it was learned that out of the 10 physicians using radio-
active nuclides in 1970, eight were practicing diagnostic and therapeutic nuclear medicine
while two weie practicing only diagnostic nuclear medicine.

Radioactive tracers are used to determine the in vivo distribution of the labeled material.
Relevant parameters entering in the choice of a certain radioactive tracer are among others,
the energy and the half life of the emitted radiation.

The emitted photons have to have sufficient energy to be detectable outside the hody.

Technetium 99m, which emits a 140 kev gamma ray, with no associated particulate
radiation and which decays with a half life of six hours is one of the tracers having the most
desirable physical characteristics for in vivo applications.

1-131 with a 0.637 mev gamma ray and a half life of 8.08 day was used in 9,311 thyroid
uptake studies in 1970, amounting to 81% of the total 11,513 function studies. [-131 was
used in more than 93% of all the function studies (thyroid and others).

Blood volume determination (442 cases) was genera y conducted by means of 1.131
labeled albumin.

Another rather widely used radionuclide in function studies was Co-57 primarily for
Vitamm B-12 absorption tests. It was used three times as frequently as the longer half
life Co-60.

Scanning procedures, based upon the differential concentration of a certain radionuclide
in a given body urgan were used in a total of 6,621 cases in Puerto Rico in 1970, as shown in
the Table NM-3

146




Table 1-NM:

Table 2-NM:

TFable 3-NM:
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Table 7-NM:

LIST OF TABLES

Distribution of Radioisotope Equipment for Nuclear Scanning by
Medical Facility, Manufacturer and Year of Installation.
Puerto Rico-1970.

Principal Nuclear Medical Function Procedures Performed During 1970.
Puertc Rico.

Principal Nuclear Medical Scanning Procedures Performed.
Puertc Rico-1970.

Brain Scanning Procedures by Type of Radionuclides Used.
Puerto Rico-1970.
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Principal Radiopharmaceutical Therapy Procedures Performed.
Puerto Rico-1970.

Number of Trainees in the Clinical Applications Division, PRNC by Type of
Trainee, Country of Origin and Year of Training.
Puerto Rico.
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TARLE 1 m

DISTRIBUTLON OF RADIOISOTDFE EQUIPMENT FOR NUCLEAR MEDICINE
BY MEDICAL WACILYTY, MARUPACTURER AND YEAR OF INSTALLATION

PUERTO R1CH 1970

Year of | No. of Patiants
Medical Manufacturer instal- Treated Weakly
Location] PFacility and Model Application lation (5 work days) Commants
Ponce Metriet Nuclear Chicago Kidrey Function System 1946 2
Hoepital Ranal tron
Nuclear Chicego Thyroid Uptake System 1964 10
Huclear Chicago Well Countear System 1-2" 1964 5
Picker Color-Scan 1969 7
Damas Nuclear Chicago Thyroid Uptake Systew 1964 10 daily i
Hospital
Nuclear Chicago Wall Counter System 1-2" 1964 1-2 waek
Picker Color-Scan 1969 ]
San Juan | “wnicipal Nuclear Chicago Radioisotope Scanner 1966 20
Hospictal Kidney Function System
Nuclear Chicago 2 unite (one not in use) 1962 3
Nuclear Chicage Thyroid Uptake System 1963 25
Nuclear Chicago Well Counter Syatem 1-3" 1962 25
Gonzales- Nuclear Chicage Well Counter System 1-3" 1068 3
Martinez
Oncologi- Buclear Chicage PRO/Gamnha Camera 1967 0
cal
Hospital Nuclear Chicago Mediac Nose Culibrators 1969
Buclear Chicago Mediac T) Counter 1969 1
Nuclear Chicage Volmetron (Blood volume) 1 par month
| _Nuclear Chicago Thyroid Uptske System 1967 25
For high rediation log
Texas Nuclesr seriea with slarm
Nuclear Picker Cnlor-Scan (Magnascannar) 1968 20
Center
Clinical Picker Uptaks Counting System 1969 40
Applica-
tion Picker Kidoey Punction Syatam 1969 6
Curtin Nuclear
Corporation Curtis Photo-Scanner 1863 3
Dynacamera for Functional
Picker Test and Scanning
1) Nuel., Chicamo | Well Counter Syatem 1967
20
2) Picker & " " 1968
3) Baird Atomic " " " 1969 -
Counter " " Y " omt
4) Ruel, Chicago - - 1957 = of order

Cont. on following page
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TABLE 1 MM (Cont.}

Year of No. of Patients
Medica) Manufacturer Instal- Treated Weekly
Location Facility and Model Applicatioen lation (5 work days) Commanta
San Juan | Pavia Picker Magno-Scanner (5" Cristal) 40
(eont.) Hoapital
and Nuclear Chicago Kidney Function Svetam 1962 10
Dr. A. L,
Radrigues Nuclear Chicagpo Thyroid lptake Svatem 30
Rosado's
Office Nuclear Chicago Well Counter System 1-3" 1963 50
Out of
Nuclear Chicago Radipisotope Scanner 1863 -- Order
Presbvter- Nuclear Chicago Pho—Gamma 111 Camera 1967 50
ian
Community Nuclear Chicago Hedisc Dose Calibrators 1968 —
Hompital
and Nuclear Chica Well Counter System 1-3" 1968 10
Ashford Kidney Functien Syatem
Nuclear Nuclear Chicago Renaltron IV 1966 3
Center
Ruclear Chicago Thyroid Uptake System 1966 25
Nuclear Chicage Well Counter System 1-3" 1966 25
Radicisotope Scanmner
Nuclear Chicago Mho=Dnt 1966 5
Veterans Nuclear Chicago Kidney Function Systew 1969 5
Adminis-
tration Nuclear Chicago Thyroid Uptake System 1964 5
Hospital
Nuclear Chicage Well Counter Symtem 1-2¢ 19613 4
Baird Atomic
Counter Thyroid Uptake System 1965 25
Nuclear Chicago PHO/Gamma Camera 1969 13
Nuclear Chicago Mediac Dose Calibrarion 1969 =
Nuclear Chicago Actigrqphs~chromatqgtaph 1969 s
Mimiya Nuclear Chicapo Kidney Function System 1962 - Not in use,
llospieal &
Foundation| Nuclear Chicaga Thyroid Uptake System 1956 19 veskly
Rot in use
Clinicat Nuclear Chicago Thyreid iptake System 1964 - for patients]
Research
Center Nuclear Chicago Liquid Scintillation Syster| 1963 = Only samples
Only samples
Nuclear Chicago Automatic Camma Counters 1963 3 for research
Baird Atomic Inc.] Well Counter Syatem (All
Procedures in virre only)
br. a, Nuclear Chicago Thyroid Uptaeke System 1361 20
Buso
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TABLE-2N M

PRINCIPAL NUCLEAR MEDICAL FUNCTION PROCEDURES PERFORMED DURING 1970
PUERTO RICO
PHYSICIANS | NUMBER OF
RADIONUCLIDE COMPOUND PROCEDURE LICENSED FOR| PATIENTS PERCENT
PROCEDURE
I-131 SODIUM ODIDE THYROID UPTAKE 9,31 80.87
1131 LABELED ALBUMIN BLOOD VOLUME DETERMINATION 322 2.79
1-134 SODNAM I0DOHIPPURATE | RENAL FUNCTION 905 7.89
Co- 57 UABELED VITAMIN B, | VITAMIN B,, ABSORPTION 344 2.98
cr- 51 SODIUM CHROMATE BLOOD VOLUME DETERMINATION 120 1.07
Co- 60 UABELED VITAMIN 8 , | VITAMIN B,z ABSORPTION 73 0.63
1-13) LABELED FATS FATS MALABSORPTION 48 0.41
Cr- i SODIUM CHROMATE RBC SURVIVAL 17 1.0l
Fe- 59 CHLORIDE OR CITRATE | IRON TURNOVER 130 2
I-134 LABELED ALBUMIN CARDIAC OUTPUT 34 0.29
I-13) ROSE BENGAL HEPATIC FUNCTION 109 094
TOTAL (o] 15,513 100
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TABLE I NM

PRINCIPAL NUCLEAR MEDICAL SCANNING PROCEDURES PERFORMED
Puerto Rico 1970

Phygician Number
Per forming of
Procedure Radionuclide Compound Procedures Patients Per Cent
Thyroid Scanning 1-131 Sodime lodide 2.536 38. 30
Brain Scanning Te~9%m Pertechnetate 1,208 18.24
Liver Scanning Au-198 Colloidal Gold 529 9.50
Brain Scaaning Hg-203 Labeled Mereyrials B 0.12
Lung Scanning 1-131 Labeled Albumin 480 7.26
Liver Scanning 1-131 Rose Bengel 147 2.22
Brain Scanning Hg-197 Labeled Mercurial 63 0.95
Kidney Scanning Hg-203 Labeled Mercurial 92 1.38
Kidney Scanning Hg-197 Labeled Mercurial 223 3.36
Bane Scanning Sr-85 Nitrate or Chloride 189 2.85
Technetium Sulfur

Liver Scanning Tc=99m Colloid 347 5.26
Placenta Scanning I-131 Labeled Albumin 16 0.24
Brain Scanning I-131 Labeled Albumin 256 3.86
Kidney Scanning _ I-131 Sodium iodohippurate 62 0.93
Spleen Scanning Cr-51 Heat Treated R.B.C. b] 0.07
Thyroid Scanning I-125 Sodium lodide 14 0.29
Heart Scanning 1-131 Labeled Albumin a 0.12
Bone Scanning Sr~87m _ Nitrate or Chioride 30 0.45
Spleen Scanning Hg-197 Mercurihvdroxypropane 278 4.17
Thyroid Scanning Tc-99m Pertechnetate 10 0.12
Lung Seanning Tc~99m Labelad Albymin 30 0.72

TOTAL 8 6,651 100.00
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Table NM 4 shows the brain scanning procedures by radionuclides.

TABLE NM 4

Brain Scanning Procedures by Type of Radionuclides Used
Puerto Rico 1970

Number of Percentage of

Procedures Procedures Radionuclides
Type of Procedure Per formed Performed Uged
Brain Scanning 1,208 78.7% Tc-99m
Brain Scanning 256 16.77% I-131
Brain Scanning 63 4,1% Heg-197
Brain Scanning 8 0% Heg-203

TOTAL 1,535 100.0%

Relative frequency of organ scanning is given in Table NM 5,

TABLE NM 5

Relative Frequency of Organ Scanning
Puerto Rico 1970

Organ Per Cent
Thyroid 38,74
Brain 23.17
Liver 16.96
Kidney 5.67
Lung 7.99
Other 7.47
Total 100,00
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Table NM 6 gives the breakdown of pharmaceutical therapy procedures performed
in Puerto Rico in 1970,

TABLE NM 6

Prineipal Radiopharmaceutijcal Therapy Procedures Performed
Puerto Rico 1970

Nuymber
Radio of Per
Treatment Nuclide Compound Patients Cent
Hyperthyroidism| 1-131 Sodium Iodide 180 91.83
Thyroid Cancer 1-131 Sodium Iodide 11 3.68
Soluble

Leukemia P-32 Phosphate 4 2.44
Malignant Colloidal
Ef fusions Au-198 | cold 1 0.05

TOTAL 196 100.00

Four various procedures in radiopharmaceutical therapy were used in Puerto Rico
in 1970. The number of administrations of 1-131 for therapeutic uses was 180, or 97%
of all therapeutic treatment. 92% of all therapeutic procedures was for hyperthyroidism.

The Clinical Radicisotope Applications Division offers a basic course in clinical
applications of radioisotopes twice annually for physicians and other medical personnel
and a nuclear medicine orientation course for medical technologists.
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TABLE 7-NM

NUMBER OF TRAINEES IN THE CLINICAL APPLICATIONS DIVISION -PRNC
BY TYPE OF TRAINEE, COUNTRY OF ORIGIN AND YEAR OF TRAINING

PUERTO RICO

Yearly Country Number Total
No. of of of No, of
Year Type of Trainees Trainees| Origin Trainees | Trainees
1968 | Physicians (M.D.} 5 Argentina 1
Bolivia 1
Dominican Rep. 3
Medical Technicians 2 Ecuador 1
Venezuela 1
Medical Technologists 43 Puerto Rico 43 50
1969 Physicians (M.D.) 7 Paraguay 1
Medical Technicians 4 Argentina 1
Uruguay 1
Spain 1l
Puerto Rico 7
Medical Technologists 51 Dominican Rep. 1
_ Puerto Rico 50 62
1970 | Physicians (M.D.) 8 Greece 1
Medical Technicians 4 Ecuador 4
Argentina 1
Bolivia 1
Venezuela 1
Dominican Rep. 1
Puerto Rico 3 12
1971 |Physicians (M.D.) 5 Peru 1
Medical Technicians 2 Columbia 1
Bolivia 1
Costa Rica 1
Honduras 1
Puerto Rico 2
Medical Technologists 49 Puerte Rico 49 54
GRAND TOTAL 178
L

154




