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?It has been demonstrated that gonad doses canbe reduced very decidedly with

{improved techniques by a factor of $0 to 100 percent?

Report ofthe United Nations,

General Assembly, New York, 1958,
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cedures are the most sgniiant of exposures rom man made cao

wer ereyih reent port iat, using eighty thee Xray unity 217.799 examina

pouures for ebtoreas ine Southern Region of Puerto Rican 1968, Tae ea seer
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thor exper ncaa 0m a population of $89.50, the number nf iene
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ne ofthe interesting renuts ofthe present report points tothe fact that although the

ren aecxaminations per 100 patients i higher in the Southers Repion than the



cum ole [aur for the Western Region 1967-68 (40.6 vs. 34.1) the per capita gonadal

Sor dibern eegin in 1968 ts oer than the corresponding figure in the Western

doen 968 6 vn 56-4), This pomnts fo technically sounder redolegiest practices

Begin on sion da Trost in art to the generally higher Industri and technical

level ofthe! feographie reat

Tia certainty hoped that inthe future close collaboration between the Department of

1 eine petaa Rico Nuclear Center wil be of erat benefit tothe future population

Heth a since the Departmen of Health recognizes the important role of radiation

Oe forthe wellbeing ofthe population ofthe lend present and future generations

rotection fo Ov id project wes approved to survey Puerto Rico's dental units Tas

Include etjone in cooperation oth the Schoo! of Dentistry andthe Univer of

Tor a otis hoped that it results will complete the survey of the isand?s diagnostic

Reray unit
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Per capita annual gonad doses, 28 wel se genetically significant doses associated with a

?selected group of abdominal and thoraciealX-eay dignentic in the Southern Region of

Puerto Rico during 1968, hive heen determined nnd are reported herewith, Sitar indih

tors referring tothe Westeen Region of Puerto Rico have heen updated in order to make

comparisons more meaningful. Some of the most important resus of the survey ate aE

marized below and compared with avilable 1967 dats

 

REGION AND YEAR OF REFERENCE

SR965 W.R.-1968 W.R.1967

Pop. 498,500 | Pop. 420.200 | Pop. 438.400

 

 

?Mon gonadal dow per

abdominal Xray 443.6 mnd 424.8 mad 422.8 mrad

diagnostic examination



 

?Mean gonadal dowe por

thoracieal Keay 1.08 mest Litmnd .

iagnostic examination
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* Values that were not evaluated in the 1967 survey,

?These results indicate that, generally speaking. the genetic hazard due to thoraccal ex

aminations is negligible as compared tothe hazard caused by abdominal Xray diagnostics

: ?The results point to the imperative need for accurate colimation and shielding to foduce

{the gonadal dase tothe minimum compatible with reliable diagnove
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Further relevant data and results ae enumerated below

 

 

 

 

 

 

 

 

 

 

 



 

 

[REGION AND YEAR OF REFERENCE

Pop. 498,500 | Pop. 420,200

?Number of lagnostc Xray unite

excluding dental Xray units) bad ®

48,586 55.68

?Total number of thonical ay

diagnostic examinations 108.576 97,258

(umber of Kay diagnostic exam

Into inp ettions rosso 181188

Total umber of ry denne ras meas?

Population por ray wit 387

Number of Xray examinations

per 100 patients ua aan

Per capita annul gonadal dose (ead) 436 964

 

 

 



 

 

While in tne previous report the dote evaluation was based on phantom measurements

only, dose determination n the Souther Region, 1968, included both measurements using

phantom, and measurements in vivo. This fimibes a more realistic evaluation than one

thsed on phantom measurements only

GSD evaluations ere~to the author's knowledge?the first ones made in Puerto Rico.

?The expected number of future offspring er parent by age and sex groups has been evalu

sted specially for this purpose, using data provided by the Division of Vital Statistics of

the Department of Health, P

?The status of Xray technicians (operators) in Puerto Rico and its relevance to the a

mount of radiation unintentionally receved by the patints i discussed i the appendix.
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score,

 

?The scope ofthe present por: has heen extended

partial report



?The genetically significant dove ixan-mportant ation since

titative parameter indicative of iradistion hazards The es in wh

?urement i further significant improvement

 

 

   

  

To obtain more meaningful value nf Ue gently signif ast dose

doses associated with thoracic examinations have bev n-ne

 

?To implement the scope of work deceribd abewe a was never

1). Collect the relevant statistical data, intuings the number nd csi mf Xe

tits and thtrrharacteristic parametrs the numer of tories na leat

?Xray examinations performed by each unit during provid tine miewol by type

?of examination, age and xex of patient. geographic Ioestion rt.

2) Measure the unintentional iradiatan dave nesrited with rh tsp apt



?Xray examination consideed. taking ine accruntelereners yn Uh she ue tthe

{eof different Xray unit. diferent collimation andior filtration ay well x differ

fences in the technique of positioning

'3)Bateblish correlation of dove data mea-ured in si ur. tha one hand and na Rana

?Phantom on the other, Several popla- sdels nf Xray tuts wore uo this

?Cedure in onder to uses the efevance of hazards cso. et ps

4, Bvaluate from the measure data

?2 the average annual per capita gonadal done,

>. the genetically significant dose using demographic d

Government of Puerto Ries

 

 

 

 

 

 



 

lobo ts the

 

In order to execute each of the above mentionod apeeatons. appropriate: pone stires

were developed and followed.
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COLLECTION AND ANALYSIS OF STATISTICAL DATA

Southern Reyion, Puerto Rico-1968

Statistica data was collected and analyzed in the Southern Region of Puerto Rico in a

similar manner as in the Western Region, following the Panning Board Syeters

sng 1S shows the municipalities of the Southern Region and their respective popula:

tions.

Pears td addresses ofall medica facilities were taken from the Medical Directory

of Puerto Rico i968.

[yrs required data were collected by sending a detailed questionnaire and cover letter to

Reh retical facility and private medical office inthe Southern Region that opsaved nrc



?or more diagnostic Xray unite

Jee en mbroved spe questionnaires are part of this report. The new ques:

Honnaies facilitate automatic data processing, as planned for future saree.

pine Presence of the Health Department among the sponsoring agencies, andthe active

apport of the Project by the Deputy Secretary of Health, improved the response of tee

rwvate medical offices significantly. Longedlistance telephone cals nd parser sags ere

?nevertheless necessary to complete the required date,

Same of the difficulties encountered in data collection stemmed from the fact that the

Fouthem Region of Puerto Rico is larger in area, and more mountainous thar the ase

Fee A COPY ofthe sample questionnaire along with a copy ofthe cover letter sented

?by the Subsecretary of Health i included in this soporn,

Unlike the procedure followed in the previous report, diagnostic chest X-rays were in

luded inthe present survey in order to make the average gonadal done, as wel we tre

?enetically significant dose values, more meaningful,

Those ete of Undersecretary of Health Sr. Carlos Nater, and a sample questionnaire,

?are shown an the following pages.
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DEPARTAMENTO DE SALUD

SAN JUAN. PUERTO RICO, 00908

   

2h de junto de 1970

 

? 1 Médicos de Hospitales PSblicos y Privados,

Médicos on Préctica Privada y Radiblogos

de Cartos 2, Mater, HD. EX

Subsecretario de Sélid

Asunto + ?Encuesta sobre sadiacién y evaluscisn de 1a seeadiacsén

de 10s génados durante los exinencs de rutina de Rayos K

fen los honbres y las cujeres de Puerto Rico,

EL Departanento de Salud, conjuntanente con el Centro Nuclear de

Ia Universidad de Puerto Rico, perteneesente a is ContaiGn de Energta Atéaica

de los Estados Unidos, est realizando un estudio pinseioso de codas Las

facilidades de Fayor Ken Puerto Aico wedlante una encvasta y una evaluactén



de los posibles peligros no inteneionados que pudieran tener los diferentes

fequipos' de Rayos X existentes en ta Isla,

 

 

Esca encuesta est roalistadose por el Sr. Michael Gileadt, M.S,

CtenttFico Asoctado del Centro tluclear de Puerto Aico, y sus aysdantes,

quiencs le visitards précinanente para explicarles eéno se conduciré dicha

Tavestigacton.

 

En las Regiones Oeste y Sur de Puerto Rico se hizo un estudio

stetlar que fue de gran provecko para todas las institveiones ¥ a?dicos

privados, ya que se pudo identiticar y corregir a tiempo pequetos defectos

fen los equipos que ofrectan algén peligro de radiacién no intenctonada-

A misno tienpo se pudo decersiner con gran ackerto qué medidas tomar para

evitar radiacién innecesaria a los génados de asbos sexon,

 

Esperancs que se le ofrezca al sefor Gileadi la mayor cooperacién

y toda 1a informacisn sacesaria para que esta investigactén clent{fiea &



Anstructiva tenga el sejor de ios éritos.
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XcRAY_RADIATON SURVEY ~ 1968 _? QUESTIONNAIRE ? No.1
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XRAY RADIATION SURVEY~1968 - QUESTIONNARE- 2
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X-RAY RADATION SURVEY
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XRAY RADIATION SURVEY 1968 QUESTIONNAIRE 4

Fuvonoscorc

 

 

ootctr

 

 

 

 

QO

 



 

 

 

 

 

 

 

 

 

 

Tanocoren wees PLO CO ELT To

?SARUM ENEMA, ITT LO uy

 



 

 

 

 

 

 

 

 

 

 

 

 

 

�



---Page Break---

�

---Page Break---

SOUTHERN REGION,

PUERTO RICO?I968

?The Southern Region includes the southern coast of the Island, with sixteen municipal

ties and population of 493,500 (1968).

Ponce, the most important city ofthe Region, preceded only by San Juan, isa dynamic

city with a promising economic, cultural and political future. Heavy industry is being d-

veloped in his area, There isa private university, three schools of nursing and the Soutbera

?Tabslating and Technology College which offers an X-ray Technicians Course.

 

 

Ponce has « medical center with a district hospital, two private hospitals, two clinics and

thtee ant-tbercaloss facilities (Hospital Anti-Tubercafoss, Pubic Health Unit and the

T. B. Center), There are five munieipal hospitals in the area, en Health Centers and two

private hospitals,
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Figure 4?s

VARIATION OF POPULATION AND NUNBER OF X-RAY DIAGNOSTIC

UNITS IN PUBLIC AND PRIVATE MEDICAL INSTITUTIONS,

SOUTHERN REGION PUERTO RICO~ 1940
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FIGURE 6-8

PERCENT DISTRIBUTION OF RADIOGRAPHIC EXAMINATIONS

?BY BODY AREA IN PUBLIC AND PRIVATE MEDICAL INSTITUTIONS

SOUTHERN REGION PLERTO RICO ? 1968,

    

     

      

   

   

THORACIC

48.5%

(105, 576)

Lower ABOMINAL,

21.7%

2s 22) (47,440)



(22,148)

Tee percent datbation ofthe 217.73 radiographic examinations by body are in

?he Southern Reon i shown in Figure 68

About half ofall Xray examinations performed inthis rgion were elated to te thor,

?Abiominal Xay examinations represented about 22% of the toll Xray examines

{EEO Toe wa iy hpher rrr of lower domi! exnnacns (25,292)
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ricuRE 7-5

PERCENT DISTRIBUTION OF DIAGNOSTIC XRAY EXAMINATIONS

TS MEDICAL [NSITFUTIONS BY TYPE OF FACILITY.

SOUTHERN REGION OF PUERTO RICO-1968,

     



wosprTacs

33.19%

| mae68)
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21.48%

(46,606)

 

   

 

 

 

HEALTH CENTERS

PUBLIC HEALTH UNTS

FONDO DEL SEGURO

33.58%

(73,129)



 

       

   

Figure 78 shows that tert of Xray examination per 100 population ithe hier

ln Ponce. mich bs he mont sophtiated Ney machinery (an te highest economic nd

socal sade tthe ae

?Tae data showed tata i the este Raion, those who ve nthe tes have more

smeical Xray examinations per LOO population per Yar than thee who live cue the

?These dfeencs ste related to economic and scatonal factory, which nience medi

caleare. Peroni ame of hr edartond ahd inure racket ake wager erent

?a of Xray ts than those of the lower educational an nce lee
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DOSE MEASUREMENTS

"Medical radiation equipment is the most importent electron product

ith regard to population exposure? ;

 

adition imparted to the gonads?For any eason?onstitue a potential health hazard

not only tothe individual, ht also toi (or her) future offapring va the radiated genetic

?material, that may gable the genetic code tranemitted from parent to otfopring and snay

?cause changes mutations?iha ae seldom bee?

ln order to express the health hazard sociated with each individual Agnostic proce:

dure na quantitative fashion, threw types of characterise Indicators are general eed

(4) The mean gonadal dose per examination ofa certain type,

() The per capita per annum gona! dove os refered to 2 suitably defined population,

(6) The genetically sgiticant dow.

Reliable and accurate dosimetric measurements are indispensable forthe evaluation of

?these indicators, For ths reason no effort wak spared to make the dove mensarements st



accurate and reproducible as posibe. The mejority of the dosimetric measurements mere

?xrried out in the District Hospital of Ponce using a Picker 200 MA X-ray anit with «|

PX:1DA tubs as irradiation source This unit ha atta fitation egulvlent to Sm. af

aluminum and a half value layer of 4mm. aluminum, coresponding to an effective energy

(of 87 KEV at 16 KVP, «tube voltage typicily wed in abdominal Xray hagnostien The

?nits equipped wit a varable collimator. Figures 1 DS and 2 D'S contain the data and

demonstrate the method used to determine the half value lnyer of two different soutces

 

?The instrumentation used for dose measurements included the following:

(@) Victoreen Model 227, bakelive walled ionization chamber, 1000 mR range

(©) Vietorven Model 228, hakelite walled ionization chamber, 6000 mR range

All Victoreen fon chambers were calibrated by the Victoreen Company using intercom:

prion with instruments whose carations are traceable tothe US National Bureau of

?Standards and their accuracy is within +3" A copy of the ealfoation certifeate contain

ing the approximate conection factors s enclosed with this report (eee pp. 6844 and

ccves correction factor vs. KVP ae potted in Figure 3. D'S)

 

(6) Thermotuminescent dosimeters (FLD) manufactured by Conrad, model No. P27,

containing 43 mg. of powdered LiF- encapsulated in polyethylene capsule, having dio

?meter of 5 mm. and a length of 17 mim. These dosimeter were preatbrated by che

?company and equipped with low energy filters. Intercalation curves lating LiP-TLD
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readings with Victoreen readings are part of this report (see Tables 1 D'S,2.DS and Figures

{DS ind 5 DS).

(2) Conrad Thermoluminescence Dosimetry System Mode! 100 B Reedout Instrument

{or reading the itadated LiF-TLD dosimeters.

{Radiation sensitive fim package, Model Du Pont $x-249126 (high sensitivity.

(f) Sensitometer, ode! Mackbeth Anseo (property of the Health Physica Division,

Brookhaven National Laboratory). In(erealibration curves of film and Vietoreen readings

sre part of thir report (we Table 3 DS, Fgures © DSund 7 D8, pp. 67-68

fd datasheets pp. 111-114)

(@) Rando-Phantom, Model Ran-100, manufactured by Macklett Laboratory, Ine. was

wed in liew ofthe patient, with a radio sbxorplsty equivalent to human tissues, simulating

?rom sectional ies and contents typical ofthe hurman body.



 

?The soft tissues ofthe phantom were molded of «thermosetting isocyanate rubber, a

juste both physially and chemically tothe died values of Zand specific gravity

In order tobe able to measure the oval doses, the anatomic location ofthe ovaries was

etecmined by a radiologst und a slot accommodating the thickness ofa Victoreen 228 ion

?chamber was eat into the appropiate section (section No. 90 of the phantom), Table 4 DS

?ontans data concerning exporures atthe locaton ofthe ovaries atx depth of 12.5

with the Rando. Phantom

 

?The interaibration procedure was carried out by positioning the Rando-Phantom in such

?a nanner that it should lowly simulate the positioning ofthe patient in an actual diagnostic

Shuaton. With this positioning the gonadal exposure was measured es sing a Vicloreen

?Shamber and next under identical conditions « LiF-TLD capeule

 

Remus of theve mensurements ae reported in Table 5 D'S and Figure 8 DS. Figure 8

DS indicates thatthe relationship between Victoreen and corresponding TLD-LiP reading

Islinear within the range of slight experimental ears

In vivo measurements were performed on mule patients inthe Ponce District Hospital,



vuaing TLD-LIF dosimeters to determine testicular in vivo exposures associated with exch

?of the considered abdominal X-ray diagnostic examinations. The resus ofthese in vivo

?neamurcments re reported in Table @ D8 and ae also compared to exposures on the

Rando Phantom obtained under identical radiological conditions (KVP, MAS, TFD ete.)

tmesured fine witha TLD-LIF dosimeter, then with a Victoreen chamber. Table 6 D'S

Shows very satisfactory agreement of in vivo and in phantoms reedings, thus reestablishing

{he reliability of the Rando-Phantom as research tool and alto estabising confidence In

the validity of those in phantom tradition data (ovaries exposure) that ar rather

?Complicated to measure in vivo. Figute 9 D'S demonstrates this corelation between in vivo

fh in phantom readings

Units recommended by the Interstionsl Commision on Radiological Units and Measure:

ment (publthed in N.BS. Handbook No. 85, 1964), are used throughout this repor.

Rad ~ for sbrorbed dose

Roentgen ? for exponure dose

Absorbed dove ls dependent upon the mass absorption coefficient ofthe absorbing medi-

ur, whic in tum i nergy dependent

Using the customary spectral composition ofthe diagnostic Xray beam in the 50-100 KEV.

region. one Roentgen exposure dose tn alt corresponds to 877 rads of abrorbed dose in ait.

ey
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(One Roenigen exposure dose in sft tse, under the stn stipulations, corresponds to.92

?ads of sbeorbed dove in sft tue

?able 7 contains the mean gonadal doses by type of examination, Each value was meas

red several times inorder to minimize experimental error. A Rando-Poantom was wed in

lie ofthe patient. Victoreen chamber wat used to determise the exposures and Ue rsulls

were converted into milirads by multiplying the eorected readings by the stable abrorp-

tion factor ($2). Table 8 D-S serves asa worksheet to compute the per capita per emram

doses by sex as referred to the total population ofthe Southern Reglon, 1968 reported in

?Table 9 DS,

?The method of calculation i given herewith

In order to determine the corresponding gonadal doses (abeorbed) one must multiply the

exposure doses (mR) by the factor -82 (the proper conversion factor for soft tsses, a8

explained previously)

?Te first column of Table 8 D'S presents the Mean Gonadal Exposure Doses by Sex and

by Type of Examination.

?The second column of these Tables containing the Mean Absorption Doses te obtained

?oy multipiying the first column (Exposure Doses) by the conversion factor 92, a ven in

NBS. No. 85, 1964



?The third column ofthe Tables contain the Total Number of Examinations by Type of

xamiaation and by Sex.

Each entry inthe fourth column is computed by multiplying the corresponding entey of

<olumns two and thre, resulting inthe Global Gonadal Absorption Dose by Sex and by

?Type of Examination.

?The Tots! and Grand Total coutmn contain the comesponding totals of Examinations and

Global Gonadal Absorption Doses. The second figure in his slum gives the Mean Gonadal

?Absorption Dose by Sex and the Average; computed by dividing the corresponding entnes

?of coluten Tour by those of column three. the Average Gonadal Dove weighted by the

?corresponding number af cates.

?The first figure ofthe Total column is obtained by dividing the corresponding second

column entriaby 92.

Using the Global Irradiation Dose in Table & D-S with the proper population figures, the

per capita annual average radiation dose due to all the genevally hteandovs abdominal aed

?horacical diagnostic Xray examinations in the Southern Region, Puerto Rico-1968 i com:

[uted thus: 22.7 mads per person per year for males 86.4 meade per person per Year for

females and 43.6 mrads per person per eat for both wxes.

?able 10 D'S contains the calculation of the mean gonadal doses by sex and by type of

*thoracical examination and the mican gonadal dose due to all thoracical examinations

computed with the method described above



1s interesting to observe that although the number of x-tay examinations per 100 pa

Lents is higher inthe Southern Region than the corresponding laure ia the Western Region

1967/8 1406 vs. 84.1), the per capita gonadal doe in the SR in 1968 ft lower than the

corresponding figure inthe W-R. in 1068 (43.6 vs 56.4). "Thi may very well be due to tech

Dicey sounder practices in the S.., associated presumably with th general? higher,

?dustrial and technical level ofthat geographic rgion. As an ildstration of what meant

by ?technically sounder practices" it worthwhile to point out that ity (60.2") of the

?thy three diagnostic Nay units in use in the Southern Region-1968 had variable cll

{tors while only seventeen (27.77) ofthe seventy eight dagmoctie X-ray unit inthe
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Wester Regio 1068 had variable collimators. The importance of good collimation in re

Intion tothe unintentional gonadal dows dernonatated in Figure 10 D'S which compares



the anatomical regions ofthe body exposed to dec radiation during thoracical Nay

Aiagnestics performed with

(@) a varable collimator,

() acone,

{6} no colimation

?The thoracial examination formed a large pact (40-50%) of al diagnostic radiology in

?the Southern Region in 1968, though the gonad dose was only 1-2 mliads in the average

?chest dlggnortic Kray examination

Certain radiological practices designed to save time for the radiologist may have adverse

cffect on the gonadal dove. It was observed thet certain institutions practice the following

ouuie in the "otto intestinal series" After the patient swallows the barium, 5:6 expo-

Sues of the 1" by 17" an are made sn prescribed intervals bythe Xray technicians, The

fim sre then interpreted by a radiologist. In thin procedure th sts are almost always in

the primary beam, rvlting ins testicular dove of approximately 1500 meads per examina:

Lone whereas the testicular dose associated with the "gastrointestinal eres? routine pr

formed by spot fin techniqhe is only about 176.6 med (see Table 7 SD),

?This example shouldbe indicative of how sigaficant sound radiological practices are in

keeping the trintentional gonadal doses as low a posi

 



It may be concluded then, that since the unintentional gonadal doses dependent upon

a sere of radioloieal parameter such as beam quality, colimation, direct testicular sil

{ng, titration, pouionig ee. thowe parameters require careful evaluation in each case by

1 dologit order to Keep the unintentional gonsdal dose as smal s possible without

Interfering with the quality ofthe agnostic nformation required.

?Optimising all parameters with this performance index in mind isthe declared purpose

?of every profesional involved inthe complex fel of radiation protection
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Figure 1 Ds:

Figure 2S:

Figure 3 DS:

Figure 4 DS:

igure 8 DS:

Figure 6 DS:

Figure 7 Ds:
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Figure 9 Ds:

Figure 10 Ds:
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Determination of Half Value Layer inthe most common Xray unit,

Southern Region, Puerto Rico-1968,

Determination of Half Value Layer, by graphical method,

?ranemited radiation vs, absorber thickness

?Comction factor of Victoreen 227 and 228 chambers,

LIF-TLD powder and Vietoreen 228 ionchamberintercaliraton curves

(Ref, Table 15}

LIF-TLD powder and Victoreen 227 intercaibration curv

(ef. Table 205},

Indirect beam exposures as measured by Victoroen 227 chamber and

by relative optical density of DuPont SX249-135A film v.vllage

spplied 20cm. caudal from central beam incidence



Indirect beam exposures as measured by Victoreen 221 chamber and.

by relative optical density of Du Font SX249-135A fms vs. vollage

spplied 20cm. caudal from central beam incidence.

 

[LIP-TLD reading vs Vietoreen reading, radiation simultaneous and

Under dential conditions

(A) Corelation of in vivo ana in phantom testicular exposures

(@) Md per in vivo couat vs. LAF phantom eount,

Influence of colimation techniques on the body area exposed to

tirect radiation, and as «consequence on the gonadal dove received

by the patient during thoracical Xray diagnosis.
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raURE 108

DETERMNATION OF HML. MN THE MOST COMMON X-RAY UNTS.

SOUTHERN _ REGION
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S) MEASUREMENTS WERE MADE AT 71°F (22°C)?, THEREFORE

NO. TEMPERATURE. CORRECTION WAS MADE.

4) VIETOREEN CHAMBER-227 |DO0R WAS USED TO MEASURE EXPOSURE.
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FruRe 208

DETERUNATION OF HALF VALUE LAYER SY GRAPHICAL

METHOD TRANSMITTED RAOIATON _V.S. ABSORBER _THICHNES:
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FIGURE 4 05

LIF-TLD POWDER ANO VCTOREEN 228 JON CHAMEER wTER?

MATION CURVES (REF, TABLE 108) y
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FIGURE 80s

LIE-TLD REAONG VS. VCTOREEN READINGS, RADIATION
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(COMPUTATION OF THF MPAN PER CAPITA CONADAL DOSE DUE TO A SELE

TaRLE 9 0-5

 

(OF GENETICALLY HAZARDOUS ABDOMINAL DIAGSOSTIC X-RAY EXAMINATLONS

SOUTHERN REGTON, PUERTO RICD~1968
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GENETICALLY SIGNIFICANT

DOSE

"The unintentional radiation of the gonads affects not only the patient, It may damage



the patient's offspring, and future generations via the genetic material transmitted from

Jnradiated parent to ei

In onder to express the magnitude ofthis effect ina quantitative fashion, a representative

parameter called The Genetically Significant Dose (GSD) was designed

In their basic paper on the subject (se ref 8) Penfil and Brows explain how the GSD is

?computed and how its used asa index 19 measure genetically transmittal radiation

hazards: Their general formula

 

Ni

= Ni Ph

ations ofthe U.S. Public Health Service (sce ref. 8)

sp~

{suse the publ

 

In this formula

, =the average gonadal dove Lo persons age (i) who receive X-ray examinations,

[N= the number of persons of specific sex receiving the examination in the age class



considered

,= the expected future numberof children ofa person age (), and

5,

 

the numberof persons in the population of ag (i

 

 

The GSD as computed by the Penfi-rown formula gives the average gonsdal dose por

ottspring (referred toa given poptlation) du to nintentionsl gonadal radiation of the

parent generation

?The formula used i

?wate >), (Ponaie_

oso = ?fl 5) =

Al a)
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ns ones to perform the eaeulation, Table 2.GSD was frst compiled ts vomputine the

?numberof examinations performed i dhe Southern Region of Puerto Ric snag 1688

hy ups ind hy type of examination

Next work srt wat sup for each type of examination, a sample of which attached

to ths ror This contains the NI values and mon gonadal dave values whieh correspon

to the typeof examination a ex. The product of thelist md fith column ene

seas entoatinto the weventh lume (Nie, Dim. Pin andthe pdt te ae ft

nd sath sur (Ni Di, Pf) was enteed into the eg cour. The sm of te seventh

and eighth lure gies

 

 

2 (sim Dim Pim + Nir DEE,

Ths was divided by NP, which isthe overall sum of products formed frm population

{gure in ue comesponding age ex group by the althle amber ot expected ature

?hidren, ?The GSD i the quatient of thore two numbers. Table §. GSD oestaim ot GSD

?ales by sex and typeof examination ax wel ste total GSD vas by we foal Lopes

?of examinations considered inthe port



 

Among al types of diagnostic X-ray examinations considered, the highest values ate

ssocisted with Lumbar Spine, VP and Gastrointestinal Sere, Except for examinstion>

Involving the pesca region (which may have th testes nthe dict beam) female GSD

?ve higher than male GSD"

 

?The genetiealy significant dove in 1965 in Puerto Rico's Southern Region i lowe than

the values reported forthe USS. (1964), Sweden (1955) and Japan (1960), ?The usnber of

?agnostic Xray esutninations of al kinds per 100 population #11. second ony ts the

USC U9G8) whe had 83,
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?Table 2 GSD:

?Table 3 GSD:

?Table 4 GSD,



Table 6 GSD:

LIST OF TABLES:
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TABLE 2 (6.5.0.)

NUMBER OF ABDOMINAL, DIAGNOSTIC. X-RAY EXAMINATIONS

BY TYPE OF EXAMINATION, AGE_AND SEX

SOUTHERN REGION, PIERO RICD=1968
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TABLE 4 6.8.0,

(CPRETICALLY SUGSIFLCANT DOSES I MILLIRADS ay TYPE OF EXAYTMAT

SSOUTIERN REGION, PUERTO RICT=1968
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TABLE 5 (6.8.D.)

(COMPARISON OF REPORT ANNUAL GENETICALLY SIGNIFICANT DOSE.

"FROM DIAGHOSTIC RADIOLOGY (SELECTED COUSTRIES)

 

 

 

rr arreany ? ?

Significant Examinations



Bose. in Per 100

study sillsrede Population

United States (1954)4 55 3

Sweden (1955) * 2»

Japan (2960)+ » a

Southern Region of

Puerto Rico (1968) | 36.2 soa

 

 

 

 

aged on Population Dose From X-rays, U.S. 1964, U.S.

Dept. of Health, Ed. and Welfare,
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APPENDIX |

WESTERN REGION

1968

A) DOSE MEASUREMENT -1968

8) THE GENETICALLY SIGNIFICANT DOSE 1968

?The following appendix contains satsticl and dosimetsc material ref

co 1968, tabulated and up dated with rs

: the mal

   

   

 

   

 

  

ine diferent geographic

Certain tables containing recent data on thoraciel examina



GSD values, ete. were added.

?omputations of
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TABLE 4-41

MEAN GONADAL DOSE PER X-RAY EXAMINATION AY TYPE OF EXAMINATION AND BY SEX.

WESTERN REGION, PUERTO RICO-1968

  



 

Millirads per examination

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Type of Examination Yale Female.

Chest 1.81 92

Photoflvorogeaphy 2 ld

?Tomography - -

Abdonen 88, 226

Cholecystograph 9 168

Lumbar spine 69 1,336

Gastrointestinal Seris 146 632

Baris Enema 1,232 2,972

Lup. 386 21

Pelvis 904 49,

Hip Joine 102 251

Pelvinetry = Lona
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THRE

?COMPUTATION OF THE MEAN PER CAPITA GONADAL DOSE DUE TO A SELECTED ¢x0

?OF GENETICALLY HAZARDOUS ABDOMINAL DIAGNOSTIC. XRAY EXAMINA

ESTER REGION, PUERTO RICO-1968
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TABLE TW

CCENETLCALLY SIGNIFICANT DOSES 1% MELLIRADS AY TYPE OF EXAMINATION

WESTERN REGION, PUERTO RICD-1968
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APPENDIX 2

THE X-RAY TECHNICIAN

?This appendix considers the operating personne! of medical Xey nits in Puerto Rico.

?There are more than one thousand X-ray operators onthe island. Approximately six

hundred are licensed and the remainder lack formal traning; more often than aot, their

knowledge of the principles and practices involved inefficient radiation protection i in:

adequate

Inthe couree ofthe present survey, we found operators who have been working in this

Seld for more than twenty years, sil unlicensed,

In radiography, approximately ninety percent of the exponucs are made by the X-ray

technician upon the written request of the physician. The amount of radiation received

by the patient, the shielding of the testes and collimation used area direct result of the

knowledge, consientiousness and preparation ofthe technician. Lack of knowledge on the

part of the technician may result in the most tragic consequences

Recently, one acquaintance was severely injured ina trafic accident. Although X-ray

technicians are taught that a ong bone ofthe human ody should never he Photographed

without including the joint n this case the operator rediographed the broken femur onl.

[An operation was performed, Two days Iter, due to complaint ofthe patienta, further



"adiogmaphs were made to taclude the joint ofthe femur, which was found to be badly

?damaged. This necessitated a second operation which resulted in enormous suffering to the

Patient and was a probable causo of the development of bilateral pneumonia. We ete this,

?example, from among many others, to ilustate the responsiblity of the technician and

the necesity of proper taining

?The best Xray equipment is of no use if ts used by operators who are uninformed as

to the potential hazards of X-ray techniques necessary forthe reduction of unnecessary

?exposure. A nutseor a medical asistant-not licensed eh an Xray technician-cannot be

?expected to atain competency after brie instruction given by = doctor ora salman,

Xetay technology ia complex field, which equires specific training and experience, espe-

ally in Uhe more advanced techniques. To our knowledge only afew states require the

loensing of every Xray technician forthe sake of public safety,

 

?The ole of Kays in diagnostics and in therapy is of extreme medical significance,

However, since extreme health hazards may be the result of incorrect application, the
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?operation of medical Xray units in public and private institutions should be restricted by

Iw to technicians edveated and licensed under the close supervision of the Department of



Health.

?The Health Department of the Commonwealth of Puerto Rico is presently trying to

Improve the economic and professional level of island technicians, to establish uniform

(Commonwealth standards, snd regulations to protect patients and occupationally exposed

penonnel

Following ts brief history of the development of The X-ray Technicians Association in

?Puerto Rico, sed upon information given by the Association President, Mrs, Ana C. Lopez

de Cr,

 

?A small group of technicians organized for the fist time in 1948. The Association was

registered at the office of the Executive Secretary of Puerto Rico, Department of State,

?Apr 27, 1948.

?The group immediately became the standard-bearer of a profession that claimed to be

legally recognized and regulated under the laws of Puerto Rico. The preparatory school on

the islond at that time offered a substandard course, Only thot interested in the Held as 2

profession entered the Bayarnén District Hospital and San Juan City Hospital as students,

?After completing thei island studies, many continued to study and practice in the United

?States, increasing ther professional knowledge

In subsequent years, the Assocation strived to interest the Puerto Rican Legislature in

approving law which recognized and regulated the profession, In 1968, the Legislsture



?pproved s Bil, which became Law 7

?Two Xray technicians were added tothe Board of Examiners asthe result ofan amend-

rent to Law 78 approved bythe Legislature in 1967.

?Members ofthe Board of Examiners at:

1. Dr. dosé T. Medina, President

2 De dons Tome

4. De. done Correa

5

 

Row: pe ie rs, Xn Tchad Pent

ove nein

6, Het Pin, Physi

#, Sona Sve Radome

Several courses are conducted on the island to prepare X-ray technicians for licensing.

?The Association now hopes to mise profesional standard to the university level, since

?moe sophisticated curriculum is required by complex modern X-ray unit.

?The following list shows the X-ray techincians licensed since the Board of Examiners

began in 1964. Aa extmated 800 are working in Puerto Rico,



 

?There are approximately 400-500 technicians working with X-ray units in private offices

with only « pracutional background,
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LICENSED X-RAY TECHNICIANS IN PUERTO RICO

 

 

 

ame Iasve Date License No

Abreu Dovsl, Herberto 75/64 1

?Acevedo Nieves, Carmen Socorro" 2

Acevedo Rodriquez, Saris C. " 3

?Acosta, Carmen Della " 4

Alea Frasquers, Rafal * 5

Allende, Og, * 6

Alicea Cartagens, Juan Bautista ? 7



?lmodSeur Rondo, Miguel » &

?Alvarez Cabrera Lidia : 8

Andale de Claudio, Rosario . 10

?Andino de Aivare, Sar un

?Arrovo Sire, damita > ry

?Atocho Valentin, Rubén ° 3

Antoyo Velazquer, Etain » 1%

?Aula Jastniano, Maria Luisa 7y23j04 15

?ies Huerta, Carmen * 16

Benitez Figueroa, Carmen . 1

?Berefos Paro, Srafing 18

Berrios Rivers, Deli . 19

Borrero Martinez, sis Alfredo ? 20

Calderon Calderon, Hila D, a

CCaraallo Soto. Liss Marfa

Cordova, Carlos

(Carmo Evia, Maré Luisa

aria Infante, Ral

?Castro Encernacion, Marcelo

Castro, Mari Magdalena

?Castro Gonziler, Carmen Lydia

(Castro de Thomas, Alejndrna



(Casto de Varela, Mara Ramonita

CCentono, Ross Mi

?Chines Rivera, Jess

?Gintron, Alma Margie

Collazo Gonzalez, Pablo T

Collazo de Rivera, Ma

Colin Gémer, Ana Maria

CColén Rodrigues, Manuel

Cordero Rodriquez, Carlos Juan

Cortes Encamacion, Juana

Cortés, Carmen Iraida

(Conta Gomez, Rona Milagros

Crespo Romero, Idegarda
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?Cruz Carmona, Ana Luisa

Cruz de Esquerdo, Blena

(Cruz Garcia, Ana Bisa

(Gaus Torees Eménida

(Crue River, Fermin

De Arce Oni, Florencio

Disila Gales, Ramon M.

De dest Gonaer, Secundine

De desis Lapes, Herminia

De deat Osorio, Isabel

De ls Cruz Fonrodona, Juan

Delgado Crespo. William

Det Valle de Martinez, Carmen



Dessus Medina, Vitor

Diaz Abraham, Manuela

?Disa Gabriel, Yanina

Dias Medina, Evangelina

Dian de Palacios. Ana Trinidad

Domenech Mestre, Adels|

Fehevari, Teresa

Echevarrs de Torres, Dominga

Falcon Rivers, Susana

Feliciano, Rosa Ins

Felix Ronse, Ange! Lae

Fernindes Rivers, Angel S

Figveroa Bruno, sta

Figueroa Reyes, Resalina

Bruno Loseda, Josefina

Castillo Ramos, Nivin

Figueroa Reyes, Sonia

Figueros Rodrigues, Marta

Figueroo Romin, Lydia

Flores ane, Juanita,

Flores Santon, Catlor Ernesto

Font Liacer, José

Fuentes, Le M,

ia Rivera, Sonia

rio, Cuillermina



Gauittens, Ruby ?.

Gonzater, Alm Ins

Gonailes de Bes, Ana
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Name ue Date License No

Gonailes Lopes. rms 1129/68 86

Gonailer Hemindes, Rogerio * a

Gonziler Pérer, Mariano, 8

Gotay Romero, Ceo 9

Heeninder, \deaids 0

eeninder, Maria del Paar or

Heendnder Montalvo, Gabriel 82

Heendnder, Peis * 93

Inzarry de Vélez, Agipina : 9%

Jsino de Arroyo, Petra A. " 96

Labrador. Angela, Helen " 96

Laboy Paggie, Noe! ? %



eb, Las 98

{ein Orozco, Pablo Juan * 99

Lopes de Herndes, Antonis . 100

apes Acosta, Maria Dolores ? 101

Lopes Mendez, Abrahim ? 102

Léper, Ol E ? 103

Lopes de Kom, Evangelina ? 104

Lipea Site Lydia ? 108,

pes Vellon, Delia ? 108

Iiuciano, Jon Anel 107

LLupuier Sentlago, Fernando Lute 108

Maldonado Blonde, Judith 109

Maldonado Ferree, Domingo 10

Maldonado de Hernindet, Celia ~ mt

Marin Cuevas sara Lu : uz

Martero Ortiz iba ek a ns

Mavtero Rodrigues, Dolores * ne

Martines, Ans Ine . ns

Martinez Forts, Mara V. * ne

Martines, Leis Lat - nt

Master de Morales, Eulalia ? ns

Martinez Ojeda, Rafael ? 19

Martins Ori. César B, ? 120

Matos Nieves, Ramén 121

Matos Ori, ima. 123

Maysonet de Butist, Hilda . 123



Medina Rivers. Migueling 124

oj de Dia, fae Maria . 135

Moléndea. Stara . 126

Molindes Sanchez, Elba . at

Moreado de Cordevo, Mat 128
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Mercado, Maria Herminia

Merced de Flores, Bath

Mili, Luz Maria

Miranda, Areos G.

Miranda Mos, Josefina

?Moreno Garni, Eusebio

Monserrate Micanda, Maria M.

Montero Cruz, Masia Dolores

Morales Andino, Héctor

Morales de Cardona, Leticia

?Mores de Dine, Marta

?Morales de Machargo, Enriqueta

?Morales, Emma Encarnacion



?Moree Ori, Jone 8

Morales de Ramos, Maria M.

Morales Rosa, Aida Esther

?Muior de Coldn, Monserate

Mutioz Orza, Felipe

Nite, Esther Maria

[Navarro Archilla, Roberto

Negron, dosé i.

Nieto de Alvarez, Marie A

Nieves, Ricardo,

[Nieves Biez, Marfa Socoro

[Nieves de Pintado, Ana Irene

Nieves Santiago, Awilda

Nites Rivera, Nelly

casio Bermides, Avrora

casio Vazquez, Pedro Juan

Olivero, Praca B,

Ortoga de Reyer, Carmen E,

Ortn de Car

Ortiz Espinosa, duanita

Ortie de Paleon, Marta

?José Ernesto

Lis Felipe

Oris Quiles, Resaldo

Pabey Rodrigue, Antonia



Pada Gonadles, Miriam

Pagan Vale, Asuncién

de Vive, Fea

niagua Rondon, Guadalupe

Parla de Denies, Emina

Parrila de Verdejo, Feicta
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a9

131

133
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Péter Serrano, Wiliam

Phipps, Esther Noor

Pintado, Emilio

Pintado Reyes. Graciiano

Pinto de Velgoques, Julia E.

Planae Sosa, Raquel

?Quintans Ramos,

Preto de Divila Edel

?Quintero de Delgado, Carmen,

Raldin, Juan A,

Ramery Bard, Lats B

Ramirez Aimoddvar, Fernando Ly

Ramirez, Maris Teresa

Ramee de Rivors, Miguelina

Ramos Ayala, dunn

?Ramos Cabin, Milagros

?Ramos Calderon, Rose



?Ramos, Crmen iaida

amor Colan, Eva

Ramos Figueroa, Erasmo

Reyes, Camen [

Rijs de Melecio, Carmen Luz

Reyes Reyes, Lis Donato

Rivera Boog, Hermes Olive

?Rivers Carto, Nile

Rivera Colbn, Angel Luis

 

 

  

 

 

Rivera Guadalupe, mael



Rivers. sabe

Rivera Matis Isabel

Rivera Lopes, Maria G.

Rivera Martine, Héctor Las

Rivera Meténdea, Ol

Rivers Carmona, Modesta

Rivera, Pedro L

Rivera de Rosario, Carmen Le

Rivera Sanjrjo, Gloria Dolores

Rivera Suire, Milagros

Robles Rosado, Hibernia

 

 

Tanue Date

 

815/64
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Rodriquer Carmons, Carlos M, 8/6/64

Rodriquez Cintrin, Adriana -

Rodriguez, Bdna Raquel

Rodriguer de Encarnacion, Normal



Rodrigues. Luz Leida

odriguee Herninde2, Ido Zoraida

Rodrigues Jiménee, Griselda

Rodriguer de Rivers, Laura

Rodeiguez, Matilde

Rodriguer Rodriguez, Margarita ?

Rodeiguer de Toledo, Edith

Rodriguer de Torres, Francisca

Rodriguee Torte. Lidia B.

Rotrinaez Varga, Maria

Rodriguez. Victor M

Roman Archeval. Els

oman de Rodriquez, Minerva



Romero Rosado, Haque!

Ross, David

Rosato de Borges, Bulaha

RoaaioIatesias, Zoi

Rosario Mortnes, Harry

Rousrio Santon, label

Rosano Vier, Vietoria

Rowilo Febus, Ramona

Rowo Ferrivoi, Calon

Rote Cacti, Aa Le

Sanchez Gonzales. José A

?inches Rosario, José Lats

Santiago Cra. Lyin Esther



Santiago Pormta, Luis

Santiago Rivers Jose Ania

Santiago Rodriguez. Concepelén

Santiago Rodriguez, tris M.

?Santigo Rodriguez, Sara

Santiago Rolon, Aurelio.

Santor Rivera, Carmen Asmidia

Serrano Siet, Juanita

Siaca Nevares, Juanita

Sera, Jacinto

Alvares Laneza Salgado, Carmen 7/22/64

ate.

Feticiano, Milton A. .

 



 

  

   

 

 

no

License No.

a7

a

za

243

28

243

246

248

249



250

251

252

253

254

288

286

287
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Name Issue Date License No,

 

 

 

 



 

 

 

 

 

?Aler Rie, Sila 33/68 259

Slve de Corts, Luz Maria * 260

Soria Salaberry. Oseat ? 261

Sostee Oyoln, Josefina ? 262

Soto Diaz, Ana Marfa ? 263

Soto Montes Elisa * 268

Soto Gladys, Eneida . 265

Soto Velizquez, Olga ? 266

Talavera Crespo, Eaique ? 267

?Tapia Cuz, Morin de P. ? 268

Tesidor Bonilla, Ali * 269

Skco, Antonio ? 210

?Toledo Alayén, Milton ? ar

?Tors de Blanco, Ursula Maria 22

?Torres Flores, Elta ? 23

?Torres, José Miguel 28



?Torres Montalvo, Juan Francisco ? 26

?Torres, Maria Mercodes 76

?Torres Navi, Elisa » a

?Torres Rosado, Francisco ? 28

Torres Soto, Jorge ? 29

?Torres Villafae, Juan Amador . 280

Valentin, Nectar V. ? 281

Valdés Fersindes, Josefa 282

Vargas Corin, Juan ? 283

Vizquer diméne, Carmen 284

Vazquee Rodriguez, Carmen * 285

aquee Expinoss, Gloria M, 286

Virquee Ramos, Félix ? 287

Valentin Miranda, Ramon I, » 281

alent, Nécta V. ? 282

Valdés Fernder, Josete ? 283

Vargas Cortés, dan 288

Viaques diméner, Carmen I : 285

Viaquez Rodrigues, Carmen : 236

Viizquez Espinosa, Gloria 287

Viagjuer Ramos, Fax 288

Veechin, Alicia * 289

Velazquer Crispin, Maria Socotra ? 290

Vega Copis, Wiliam ? 291

Volizquez Rojas, Dolores ? 292

Velazquez Zayas, Mercedes > 299



?Vélez Pagin, Paulina » 204

?Vigo Vigo, Antonia 295

a
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Name Issue Date License No,

Zeno Figueroa, Reinaldo . 296

Barhoss Acevedo, Sonserrate ? 297

Andino Davila dost 81964 298



Colorado Gonziles dia * 299

Fruliner Adolfo, Edson * 300

Figueroa Romero, Carmen Maria " sot

Gonzdies, Iu * 302

Gurmin Rosell Laie 03

Inzarey Herndndes. Carmen 308

?Landin de Romén, Eda Carmen ? 305

apes Sincher, Ana Hilda . 206

307

: os

309

310

au

Rodrigues Torees, Clara . az

?Torres Collazo. Palit ? 313

Amaro Martinez, Rubén A. 9/2/68 aus

(Cruz, Luz Blenie ? ais

Monge Gomez, Ana Laz ? a6

Sinches Lebron, Esteban > air

Brito Caballero. Heda ? a8

?Ayala dioénez. Ana Maria * ais

(Cruz Rivera, Vitoria * 320

tence, Rose A, r0/21/64 sat

Benitez, Miguel C. * 322

Beriter de Puig, Angela - 323

Colin de Pagin, Adelsida * aoe



Medina Rivers, Mata Lis 325

Maldonado, Luis Antonio 226

(Otmo de Falero, Candido ? 327

Osorio Diaz, Marts 328

Ont, Glons Mar 329

Quitones de Oramas, Lilian ? 30

Rivera Reyes, Julio César aa

Rodriguez Cedeés, Milton A. ? 332

Sila Frenindes, Carmen A. 333

Viera Arizmendi, Zola 3 ? 304

abi Lapes, Fanny 10/28/64 335

Valle Marrero, Gerardo * 336

Peres de Lespier. Mi ? aa

Pusreo, Yolanda » 338

Roman Morals, Elsie . 339

Tous Gonsalea, Jorge . 340

uz
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Name Issue Date License No,

Bosques Vargas, Nemesio uses san

intron Or fa. Fredeswinds ? 342

Concepcin de Rivera, Olge » 33

Félix Vinguer, Josefina ? 344

Guzmin Rivera, Roberto ? 345

Hemindes Quifones, Vivian 346

Lozano Rodeiguez, Wired 37

Maldonado, dose ? 348

Ramos Cre dest A 349

gare Pell, Rarnén Alberto » 80

Rodriguez. Agustin 361

Valentin Thiet Jenny 382

Valle de Salabarias, Gladys ? 353

Vega Lebrés. Natividad



Wiedemann, Elie T

Barrero Arve, Ana Bena

ust Cano, Jone Rn

GGarefa Loper, Lue Maria

Siusino Lopez, Evangelista

Lipes de Cat, Ana

Morales Moraes, La V.

Rodriguez Curiona, Haydeé

Pellot Rodriguez, Zorada

Rodriguer Robledo, Sonct

Antoyo Rodrigues. Leonor

Suirez Wiss Brace

Gareia Delgado, Carmen Vietria

Sntago Hernindes, Piel

Antonmatis, Suh

CConcepeiin Santiago, Maria M.

Dian, Carmen Lydia

Leon Cuodrado, Aurea

pez, Dennis George

Morals, Williaa 1



Orteg, Gloria Exthor

Pabon Reyes, Eménta

agin Sier, Pablo

Ramos Lamboy, Ana Esther

iver, Ms La

Rosario Vili, Anget

Roariguer Cases, Vieente

?Tomes, Lydia Maria

Avizmendi de Guamin, Ana L

Rodriguea, Miguel Angel

Quifones, Carmen Gladys

 

 

12/23/68

 

0/65,



snajes

 

 

13165

9796s

na
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. Monserrate

?Torres Alemin, Roberto

Aries Rodriguez, Eddie

 



Colin Ayala, Apotonia

Colin Suites, Antonia

?Cuevas Ont, Lionel

Diaz Matos, Lats

Fal Semidey, Carmen J

Flores Adorno. Milagros

Iglesins Vide, Mercedes

Matos Rivera, Juanita

Moyiea Nieves, Olga

Monest Cundrado, Moca A,

Oyola Abarez, Blanca L.

Pag Pérez, Marta lene

Parnila Gerena, Clara

Prila Ross, Ramonita

Pérez Pabi. Jose Manel

Ramo: Gatefa, Rosa Marfa

Resto Nevites, Genoveva

Reyes Boris Santigo

Rivera Delfi, Barf

Rodrigues, Carmen lia

Rows Suter, Ait

Sinchen Von Peso J.

Santana Santiago. Oba N.

?Tortes Alvarado, Migdla



Vilogas Faneo, Rose

Vizvartonda, Carmen

Vendeell, Maris Victoria

Cajgas Javier. ema

Levest Delgado, Amelia

Otivencia Oni, Reinaldo

Contreras, Angel

Lago Quitones, Geren

 

     

Roman, Jao

Hernindes de Ford. Maria

spinon de Casio,

   

Radriguee. Blanes Glo

 

91965



9/15/65

 

 

ans66

sia

2715/65

 

9/24/66

67286

m4

 

392

393

296

307

398



399

401

02

10

a

413

aut

415

a6

a7

418

419

420

aa

a2

423

424

425

425

an

428

29
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Name Iusue Date License No.

Keller, Alida 8 227/88 430



Benitez, Gilberto 431

Barrero Béez, Luz Selenia, a2

Delgado, Maria Teresa ? 433

Martinez Cruz, Cacitio ? 434

Medina Mayet, Antonio ? 435

Méndes, Neida 436

Montaiez Rivera, Carmen Mt 437

[Negron Rivera, Olga t. . 438

Ort Otero, Mari E " 439

Rivera Mercado, Aleit * 0

Rivera de Torres, Leonor Clorinda ? aan

Ruiz Osuna, Lue © az

Santiago Marines, Julio a3

?Vega Rodrigues, Wilfredo ae

Rivera Estrada, Santiago ? 45

Tirado Vega, José A, yioj6? 46

Mirquee de Castillo, Guilermina * a7

Fuentes, Hika Mara 48

Rosario, Cynthi ? 449

Calero ells, Judith 3/25/67 450

Maldonsdo Miran, Olga . 451

Pree Hidaigo, Segundo ? 452

Rodiguer Medina, Mita Iie 483

Rus Crespo, Bva Nydia ? 44

Sosa Villa, Carmen Ana ? 455

Soto Goneles, Samuel > 456



Vargas Rodrigues, Victor M. ? 457

Santiago, Vicente on13j67 458

Arocho Bubrin, Carmen 9727/67 459

Avis Cruz, Matis Antonia " 460

Baez Lopez, Gladys Nida ae

Berrios de Esteilin, Edna 462

CCol6n Santiago, Samuel 463

(Cruz Rosado, Esther " 464

Flores Ramos, Mercedes " 465

Gonzilez Loperana, Ana Celis 466

Gonziles Molina, Angel Custodio. 487

Hernandez Garcia, Arminda 468

Hernindex Vizquee, Manolo 469

Latorre Efrain 470

Maldonado Torre, Alejandro ? an

? ay

 

us
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Issue Date

 

 

Mins, Magi 92367

Oi Jusno, Fidel »

(0G Vita Careko Domingo

irae Totes ae

Prlonwu Matinee. En "

ores Cre dime

 

vers Corso, bla

italriguer Eehevant. Madmés ~

Ratiguer Rosia, Carmen J.

Roane Ol, René "

 



?ones Vee, Lats

eure Pore, Zora

Hershbeqger, Mervin te

Pronin de Lago, Francisco

 

 

Montatier Ruri, Carmen nese

?cay Gur, Joan Man 7

Carmel, dvencio 5/26/68

ites, tors

Roadrguer, Wide ?

vers tending Hoey

Pryor Santiago. Rosa Mt ?

hve none)

Mercado rr, Ane

Moines, Silda Iris

 



 

au, Wk

er Touts Ana Wt "

Ficweran Toate, Kania

Cons, fe M

Cortera Minds. Resid

Conte Reatgure, Gladys

Msi Collen, Danek ?

Rosy Santiago, Aveda

vain, bale Ones *

 

  

 

   

 

  

    

  



Rue Aponte, Josefina

Justiniano, Mariano .

Sonitge, Ros Melanie .

 

Serene Monebe, Rubén .

6

License No

413

ry

a5

406

an

a6

9

480

a1

482

85

4a

485



486

487

488

489

490

491

492

493

494

395

510

sit

512

bia
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Name

Colon Robes, Baldomero

Varna, José A,



Mendez Clara Adela

Alvares, Julio

Paurrila Maldonado, Rubén

Diaz, Carmen Deifina

Paras! Rui, Irma

Rivera Gonziler, Olga tis

Anglers, Alma de Lourdes

?Casaigne, José Laie

CCalderén Peres, Juan

Cochran, Catto.

De Jesin, Gloria Esther

Franceshini Pérez, Marie!

Mariner Rodriguez, Gilda

Martner Miin, José B.

Marquez, Ramon

Monserrate Olmo, Pedro

Ortega, Ana Ins

Rosado Barreto, Gloria

Romin, Elsa Ine

Varquer Velizquer, Santa I

Vairquer, Loida Elst

gueroa Santigo. Margarita



Di Blasi, Libico

Ramos Pérez, Mario

Arana, Jot A,

Ayala Gonzile, Maria

Batista Cris, Merceder

Delt, Julia Bather

?Caro Caro, Nétide

?Chamarro Rivers, Flor

CColén alvates, Amalia

(Cott Rodrigues, Mika

(Cruz Maldonado, Angela

De la Cruz de Castro, Francés

Ducts Nieves, Joué Rafael

Erato Rivera, Silva

Figueroa Rosario, Tomés

Flores Rodriguez, Libis

Flores Burgos, Nélida G.

Garefa Leduc, Lites M

Gaston Cabrera, Miriam

(Ojeda Cabrera, Miriam

Pacheco Moret, Julio

 



ut

 

 

 

 

 

su

515

516

517

518

519

520

521

52

520

524

525

526



527

528

529

530

531

52

534

535

596

537

538

539

540

sat

542

54a

Bt

545

546

547

548

550

551

52



553

54

555

556

887

558
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Name Iasve Date License No.

Pinto Crap, Brunia 1/9/69) 889

Ramos, Crmen Nyda ° 560

Rivera Marques, Pero ? 561

Santana Vera. Eunice 862

Santiago Seda, Wilfredo 563

Santiago Marquet, Maria . 564

Serrano Léper, Vitor M. : 565

Torres Medina, Nida 566

Viera de Rodriguez, Netait ? 867

Marichal Coldn, Nettalt . 568

Negrin Luciano, Octavio 569

Carraquito, Phys 510

Colin Gonailes, Awilds sa

Rasnos Rios, Juanita ? s12

lnchaustegat Rojo, Nico . 873

Valentin Vega, Matilde 715/69 814

Sotiago, Rath E 818

Sincher, Juan José 86

Caevae Mart, Oscar 87

Gonailez Morales, Luz Delia 578

Meléndes, Carmen 519



Albino Vazquez, Sonia ? 580

Bolla Vargas 581

?Camacho Romén, Myriam, * 582

Cabwro Romero, Angel M 583

?Diaz Mores, Anal ? 58

Gel, Teresa 585

Inchaustepus, Roberto ? 586

Ketron Lind, Sa 887

Dalsecio Rodrigues, Noel 588

Rodriguee Cejs, Par L. ? 589

Rosrio Cruz, Bddie L. » 500

Sunllo Vein, Angelia * 591

?Torres, Ros " 592

Vizeutronda Narvier, Amelia . 593

etancourt Santos, Olio ? 504

Si de Pail, Carmen 595

Morales, rancseo anaro 596

Viale Silva, duo " 507
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12,
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