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I I N T R O D u r n O N  

The ra te  of change tha t  hospitals have undergone i n  l e ss  thnn a 

generation does not show signs of d imin i sh ing .  Most changes ref lect  

technological and scient if ic  advances as  well as new cultural  and 

derno@;raphic trends. 

The rapid increase i n  medical science and technology makes no 

longer Wssible f o r  any physician e i ther  to master a11 new techniques 

o r  to  cover all f ie lds  of cl inical  medicine,. The increasing complexity 

of medicine has led t o  a rapid developnent i n  medical specialization and 

the concentration of many ac t iv i t ies  at/or near the hospital. 

mere is also a growing awareness among the public that adequate 

health care cionstitutes a basic human right (7) and not a privilege, 

whch has enoouraged an increase In  the demand fo r  such services. At 

the same time there have been important demographic changes. There is  



a s l v f t  l n  the age d i s t n b u t ~ o n  of the population due t o  two main factors: 

the steady decline of the b l r th  rate ,  which has been dramatic i n  developed 

countries and the trend of mortahty dumng the last  one hundred years 

which has shown a marked reduction of mortality I n  early l i f e ,  considerable 

i n  middle l i f e  and only moderate i n  l a t e  l i f e .  This means that relative- 

l y  more people survive into middle or  l a t e  l i f e ,  ages where there is 

normally a h g h e r  prevalence of carYuovascular diseases. 

New cul tural  trends, l i ke  the use of modern transportation which 

leads to sedentariness, prolonged excessive mental s t r a in  of modern l i f e  

i n  overcrowded c i t i e s ,  fa t - r ich  diets ,  etc., are  a l l  factors which play 

a part  m the lvgh r a t e s  of morbxdity and mortality f r o m  cardiovascular 

diseases. These factors can and should be controlled with adequate 

preventive programmes. These f ac t s  make the organization of cardiovas- 

cular  serviccs an urgent need i n  main general hospitals. 

It is necessary t o  p o u t  out t ha t  the degree to which the c l in ica l  

work of the hospital  i s  departmentalized is determined almost ent i rely 

by the extent of specialization of the medical s t a f f .  A s  a minim, 

however, a general hospital  should comprise four basic departments tha t  

can cover practically a l l  the specialities, tha t  IS, general medicine, 

general surgery, gynaecology and obstetr ics  and paediatmcs. I n  the 

small hospltal  t h i s  w l l l  probably be the mil extent of division ln to  

c l in ica l  departments, but as the hospital  increases m s l z e  and the medzcdl 

s ta f f  becomes more specialized other departments w i l l  be added. 

The span of cardiovascular servlces i n  general hospitals ranges from 

the one extreme where a doctor interested i n  cardiovascular diseases puts 



WORLD HEALTH ORGANIZATION 

REGIONAL OFFICE 

FOR THE EASTERN ~TEDITERRI~NEAN 

ORGANISATION MONDIALE DE LA SANrE 

BUREAU REGIONAL 

POUR LA MEDITERRANEh ORIENTALE 

SENDJAR ON THE PFGVENTION OF MAJOR WPRV.MT .CARD.VSC.DIS/~ 
CARDIOVASCULAR DISEASES 

Teheran, 10 - 17 December 1972 BNCiI;CSH AND FRENCH 

ORGANIZATION OF CARDIOVASC'ULAR SERVICES 

IN GENERAL HOSPITALS 

Dr. D. Verdugo Binimelis 
Regional Advlser on Organization of Medical Care, WHO-EXFi 

I INTROWCmON 

m e  ra te  of change tha t  hospitals have undergone i n  l e s s  than a 

generation does not show signs of diminishmg. Most changes ref lect  

technological and s c i e n t ~ f i c  advances a s  well as new cultural  and 

demographic trends. 

The rapid Increase i n  medical science and technology makes no 

longer possible fo r  any physician e i ther  to  master all. new techniques 

o r  to cover all f ie lds  of c l in ica l  medicme.. The increasing compl&ty 

of medicine has led  to a rapid developnent i n  medxcal specialization and 

the concentration of many ac t iv i t ies  at/or near the hospital. 

There i s  also a growing awareness among the public that adequate 

health care constitutes a basic human right (7) and not; a privilege, 

which has encouraged an Increase i n  the demand for such services. A t  

the same time there have been important demographic changes. There 1s 
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a s b f t  i n  the age distmbution of the population due t o  two main factors: 

the steady decline of the b i r th  rate ,  which has been dramatic i n  developed 

countries and the trend of mortality dumng the last one hundred years 

which has shown a marked reduction of mortality i n  early l i f e ,  considerable 

i n  rmddle l i f e  and only moderate i n  l a t e  l i f e .  This means that relative- 

l y  more people survive Into middle or  l a t e  l i f e ,  ages where there is 

normally a higher prevalence of cardiovascular diseases. 

New cul tural  trends, l i ke  the use of modern transportation which 

leads t o  sedentamness, prolonged excessive mental s t r a i n  of modern l i f e  

i n  overcrowded c i t l e s ,  fat-r ich diets ,  etc., are  a l l  factors which play 

a part ul the h g h  rates  of morbidity and mortality from cardiovascular 

diseases. These factors can and should be controlled with adequate 

preventive programmes. These f ac t s  make the organization of cardiovas- 

cular  services an urgent need m main general hospitals. 

It is necessary t o  p o u t  out that the degree t o  which the c l in ica l  

work of the hospltal  i s  departmentalized is determined almost ent i rely 

by the extent of specialization of the medical s ta f f .  A s  a m i n i m u m ,  

however, a general hospltal  should comprise four basic departments that 

can cover practically all the special i t ies ,  that is, general medicine, 

general surgery, gynaecology and obstetr ics  and paediatrics. In the  

s m a l l  hospital  t h l s  w i l l  probably be the f u l l  extent of divislon ln to  

c l in ica l  departments, but as the hospital  increases In  s i ze  and the medical 

s t a f f  becomes more specialrzed other departments w i l l  be added. 

The span of cardiovascular servlces i n  general hospitals ranges from 

the one extreme where a doctor interested i n  cardiovascular diseases puts 



aside some beds f o r  canhovascular pat lents  having a t  his disposal EGG 

equlpment, t o  the other where a complex, sophisticated department i s  

developed w l t h  equipment f o r  monito-ng patients,  c m a c  catheterization, 

special  coronary care uni t s ,  etc. 

Success of any specialized service depends more on the effectiveness, 

skill and experience of i t s  doctors, nurses and auxi l iary personnel and 

thei; work, than on ~ t s  equlpment. 

2. ACMINISTRATIVE ORGANIZATION OF A CARDIOVASCULAR SBVICE 

2.1 %anization of Hospitals 

m e  organization of hospi ta ls  and t h e i r  administrative patterns 

vary i n  d i f fe ren t  countmes but there a r e  some basic principles that 

apply t o  most of them. 

A hospi ta l  cannot be thought of a s  a single ln s t i t u t lon  but as a 

network of hospi ta ls  I n  glven areas. A s  a resul t ,  a regional approach 

t o  hospi ta l  services has developed (10). Subject t o  this prlnclple 

RegionalwBoards o r  Regional Directors a re  responsible f o r  planung, co- 

o m n a t i n g  and s u p e m s i n g  regional group of hospitals. A t  the  l eve l  

of the lndlvidual hospi ta l  the administrative s t ructure  1s determined 

mainly by its size. The function of the Director of t h e  hospxtal is t o  

direct ,  supemnse and c o - o a n a t e  the work of the various departments, 

and t o  a c t , a s  a channel of lnfomatlon between the hospi ta l  s t a f f  and 

the regzonal. authority. 

2.2 Organization of Departments 

Under the Director of the hospi ta l  comes the heterogeneous group of 

Heads of Departments who are  responsible t o  the Director f o r  the wo& i n  



t h e i r  respective field. Each medlcal department has a cer tain degree of 

autonomy and it i s  organized according t o  i t s  part icular  function. 

2.3 Organization of specialized servlces 

A s  the s ize of the medical s t a f f  increases and the doctors become 

more speclalized other uni ts ,  w9Wn the department, should be developed. 

A Head of Service reporting direct ly t o  the Head of Department, fmm 

whom he receives delegated authority, should be i n  charge of each unit, 

This subdivision permits exercise of authority and control with more 

speclalized competence. The number of  doctors, nurses and auXiuary 

personnel vnthin each of these specialized semrSces w i l l  depend on the 

s ize and f'unctions of the unit .  

Based on these consideratxons ~t is easy t o  vuiualize the organiza- 

t ional  structure of the hospital  as a pyramid where authority i s  delegated 

from top t o  bottom becoming smdller a t  each successive level. 

A cardiovascular s e m c e  constitutes one of these specialized wnits, 

within the Department of Internal meacine. Its orgaulzatlonal structure 

w i l l  depend on i t s  s ize and the services provided. 

3 TECHNTCAL ORGANIZATION OFA CARDIOVASCULAR SERVICE 

The technical organization of a cardiovascular service should always 

start w t t h  an objective study of the actual need and i ts  justification 

i n  terns of avai labi l i ty  o f  professxonal skx l l s  and supportive elements 

suff icient  t o  warrant the investment and support the decislon to  establish 

the new fac i l i ty .  

In  the technical organization of  a cardiovascular service an analysis 

w i l l  be made of the following: 



3.1 Nursing unit;  

3.2 Ca&ac cathetemzation and angiocardiography; 

3.3 Cornnary care uni t ,  

3.4 Mobile coronary care uni t ;  

3.5 Paediatric cardzovascular semnce; 

3.6 Cardiovascular surgical un i t  ; 

3.7 Exercise t e s t s  unlt;  

3.8 Rehabilitation services f o r  C.V. patients; 

3.9 Out-patient department; 

3.10 Home care progranlrnes; and 

3.11 Co-ordination and cardiovascular services. 

3.1 Nursing U n i t  

The ward o r  nursing uni t  f o r  cardiovascular patients does not d i f f e r  

from any general ward. In  sp i te  of the variation i n  design of wards, 

there are st111 many hosp1taL.s i n  countries of this Region whose wards 

are the traditional large room accomodating twenty t o  for ty patients, 

u s u d l y  along each side w i t h  a space between the beds down the centre, 

being known as the t '~ightingale" type of nursing unit. This system 

facilitates observation and nursing attention, but has the draw-bsck, 

among others, of lack of privacy. W s  has lead t o  the oanstruotion of 

swaller wards 4, 8 and 10 beds, that provide more privacy and more 

f l d b i l i t y  I n  t h e i r  use. 

A n y  of these types of nursing uni t s  may perfom the m c t i o n s  for  

a cardiovascular service, if basic f a c i l i t i e s  are available (props, 

sockets f o r  e l ec t r i ca l  equipment, etc .) . 



Nevertheless the nursing units  are not the most important consideration 

i n  the set t ing up of a cardiovascular s e r n c e  since they do not b f f e r  from 

other wards. The most important elements t o  be considered are those related 

t o  special procedures m the speciality which are analyzed below. 

3.2 Cardiac Gatheterization and Angiocardiograpkur 

(a) Basis f o r  this uni t  

Cardiac catheterization and angiocardiography are inseparably 

wedded i n  the modern diagnostic laboratory (2) since they are 

increasingly mutually complementary. 

Cardiac roentgenology has become a t rue sub-speciality such as 

roentgenology using special techniques l lke  cinefluorography with 

m e - a m p l i f i e r  screen, venous angiocardiography, selective -0- 

cardlog-, etc. A cardiovascular service needs its own equipment 

for  these procedures. 

(b) Design 

While space fo r  radiology i n  general has tended t o  increase 

during the past two decades, space requirements f o r  any of the 

specialized studies are  cons~derably above the average. An area of a t  

l eas t  56 m2 (7@ m) i s  suggested since the number of persons involved 
7 * - - A  

i n  the procedures can become considerable. There is  also the problem 

of the pat ient 's  bed (rather than a stretcher),  as well a s  the number 

of pieces o f  equipment on wheels: s t e r i l e  trays, carts, etc. 

Whenever possible the uni t  should be instal led m a room not f a r  

from the CCU i n  n e w  of the possible need fo r  resuscitator equipment 

during investigations, and the possibili ty of using the equpment fo r  



the rnsertion of pacemaking electrodes where there is no portable 

X-ray machine w i t h  an image in tens i f ier  fo r  the CCU. 

Adjacent t o  the cardiac catheterization space, a working area 

of a t  l eas t  12 m2 f o r  haemodynamic laboratory 1s a must. A storage 

or  instrument room i n  communication w l t h  the principal room i s  desirable 

as well a s  cleaning fac l l a t i e s  f o r  the maintenance of equipment. 

(c )  Eguipment 

The basic equipment of the un i t  i s  the examination table a t  which 

the doctor works mth the patient, the X-ray generator and the X - r a ~ r  

tube. l lhe components to complement the equipment fo r  the advanced 

examination procedures, as i n  cardiovascular radiology, are: image 

intensifiers,  cameras for  cinefluorography and 70 mm fluomgraphy, 

films changers. More sophisticated instal lat ion m l l  also include 

t e l en s ion  chains and vldeo-tape recorders. Other necessary equipment 

aree high pressure injectors,  devices f o r  measuripg, recording and 

dispkwing physiological data including instruments fo r  blood gas 

analyses. The t o t a l  equipment of the uni t  should constitute a f U U y  

integrated f lexible system based on compatible components. The system 

can be extended by adding more components t o  prov3.de f ac i l i t i e s  f o r  

more complex exanunations l ike  bi-plane examination techniques etc. 

(d) Staff 

An adequately trained cardiologist should be i n  charge of  t h i s  

unit. A nurse, a X - r q  technician and a laboratory techmcian should 

ideally complement the s taf f  of this unit. 
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3.3 Coronary Care U n i t  (CCU) 

(a) Basis of this unit 

A study of the natural history of patients with acute myocardial 

infarction shows that  they are associated early In the caurse of i l lness  

with l i f e  threatening -as which, i f  detected, are treatable. 

Ebr these patients there is a very high mortality ra te  on the f i r s t  

day of hospitalization and a decreasing mortality ra te  on the subsequent 

days. If they can sumrive the first few days then the outlook i s  

reasonably good. 

With reference t o  the three principal complications which are 

treatable, the ranges of occurrence and mortality reported i n  various 

studies are (13): 

Occurrence $ Mortality % 

Amhrthn&as U t o  41 15 to 60 

Cardiogenlc shock 11 t o  21 40 t o  60 

Congestive heart failure 16 to 71 32 to 72 

It is i n  the area of arrhythmias that the greatest hope fo r  therapy 

l i e s  a t  the present time and it is on this concept that the coronary 

care uni t  has evolved. 

(b) Design 

F r o m  the point of view of workload a hospital d t h  200 or  more 

beds and with more than 100 acute myocardial infarction admissions 

per year mw be just if ied i n  establishing a separate CCU unit ,  subject 

to adequate personnel and services. 



Far some small hospitals it may be advisable a "~oronary-Intensive 

care unit" under one single urut. (14) 

m e  rectangular rooms conmon t o  most hospitals are quite suitable 

fo r  KU's unit, allomng fo r  reasonable renovation. 

( i )  m e  CCU should be located as  close as  posslble t o  the emergenoy 

admitting area and t o  a medical o r  cardiovascular ward to  

f a c i l i t a t e  rapid mobilization of appropriate personnel and 

equipment. It should also be close t o  the X-ray uni t  of the 

cardiovascular service. 

(il) Ihe area around the pat lent ' s  bed should provide easy 

accessibili ty and adequate space fo r  both routine and 

emergency patient care (around 12 t o  14 m2 fo r  each bed). 

( i i i )  Ihe central  nursmg statlon and work area should be located 

so as t o  pem3.t direct  visual observation of all patients. 

(40 to 55 m* fo r  this area). 

(PV) The surroundings shodd be cheerful and tranquil (sound- 

proofed ceilings and floor coverings). 

(v) Bnergency e lec t r ic  power sources must be provided. Satis- 

factory provision should be made for  adequate e lec t r ica l  

c i rcui ts  w l t h  the necessary voltage fo r  mounting and 

connecting equrpment (adequate grounding and no electr ic  

interference problems) . 



( v i )  Provision should be made f o r  the following addztional rooms 

adjacent to the CCU: physician's consultation and sleeping room, 

lounge f o r  nursing pereonnel, and a famlly waiting room. It i s  

highly desirable t o  have available a procedure room i n  which such 

techniques as pacemaker electrode inser t ion  and e l ec t r i c  shock 

therapy can be applied. 

( v i i )  A s  f a r  a s  possible beds should be separated by pa r t i t i ons  t o  

prevent pat ients  from being aware of the  problems of thexr 

nexghbours . 
( v i i i )  Adequate a i r  con&tloning f o r  the  sake of pa t ien ts  should be 

provided t o  control  temperature and humidity i n  t he  presence of 

constant equlpment operation. 

( ix)  Two-way intercoms are kughly desirable.  

(c)  Equipment 

The essence of the  CCU i s  continuous electrocardiography and 

t ra ined observation f o r  "aggressive management of cardiac arrhyth- 

mias" (5). The b a s ~ c  equipment t o  ensure sa t i s fac tory  f'unction is: 

( i )  Each bed must have a cardiac monitor w i t h  osciiLloscope t o  monitor 

the  ECG. A simplified lead system with adhesive chest  electrodes 

leaves the  limbs f r ee  t o  allow the  pat ient  t o  move more f ree ly  xn 

bed, dimirushing the hazard of thrombosis ( 3 ) .  A pulse r a t e  meter 

and alarm a re  essen t ia l  adjuncts to the monitor. ( m r  psycholo@;lcal 

reasons ~t i s  desirable t h a t  monitoring should be kept out of 

immediate vlsion of the  patients) . 
( i i )  Each bed should be provided w i t h  ~ t s  own oxygen out le t ,  suction 

equlpment, overhead l i gh t ,  and intravenous stand. 



( i i l )  Beds must be of a type which pennit the rapxd application of 

resuscitation techniques (8). 

( iv)  Each bed should be provided w i t h  a bedboard to give f i m  support 

of the thorax dumng cardiac compression. 

(v) Each CCU should have a t  l e a s t  two e lec t r ic  defibr i l la tors ,  which 

IS the most important therapeutic tool  i n  the u n i t  (5). 

(vi) The other two e lec t r i ca l  therapeutic tools  i n  l~ve-threatening 

arrhythmias a re  the " c a h o v e r t e r "  and the "electr ic  pacemakers" 

bt l e a s t  two "demand" type pacemakers w i t h  a good supply of 

catheter pacemakers). The equipment and part icular ly the 

s k i l l  to use them should be available. 

( v ~ i )  Equipment f o r  endotrached intubation and p o s ~ t i v e  pressure 

ventilation should also be standard aquipmenk I n  a CCU, 

( v i i l )  A portable electrocardiograph which should be the sole 

property of the u n l t  f o r  recording daily standard e l e c t m .  

cardiograms, 

(ix) A portable X-ray machine with an image in tens i f ie r  (for 

the insert ion of pacemaking electmdes) . 
(x) A resucitatlon cart, mobllc ca r t  stocked with accessible 

medlcine and equipment. 

(xi) Miscellaneous. Stethoscopes, tournlquests, blood pressure 

cuffs, etc. 
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(d) Additional equipment 

( i )  Central monitoring consoles o r  "slave" oscilloscopes mounted 

an a central panel a t  the nursing stat ion are very useful 

(they must not replace "eyeball monitoring" vihich i s  by f a r  the 

most important). If l e s s  than four patients are monitored 

these slave oscilloscopes are probably not necessary (5) .  

( i i )  A mechanical chest compressor fo r  cardiac massage (more 

effective than the arms of the physician o r  nurse and 

l e s s  t i r ing) .  

(e) Staff 

The s ta f f  of the coronary care uni t  should include: 

(I) Medical Mrector. A cardiologist should be appointed U n i t  

Mrector with the responsibility of fomulating all policy 

and carrying out 0veraJ.l procedure within the urut. He 

reports to  the Head of the Department through ;he cNef 

of C.V. Service. 

(zi) Staff physicians. Physicians' coverage should be based on a 

24-hours, 7-day week. They should be primamly responsible 

t o  the urut, and imnediately available a t  dL1 tunes. 

( i i i )  Staff nurses. A minirmun of one specially trained graduate nurse 

should be on duty a t  a l l  times (the zdeal nurse/patient r a te  

should be one nurse fo r  every 1-1,5 patients), remembering tha t  

the nurse i s  the key figure i n  the OCU. 



(iv) A m l i a r y  - nurses. Him motivated, specially trained auxihary 

nurses can be of great value i n  bedside patient care under the 

supemsion of graduated nurses. 

(v) Secretary. A non-mehcal person appointed as un i t  secretary 

w i l l  be responsible f o r  keeplng track of admissions, transfer,  

and discharges. She may be responsible f o r  fnventory of 

equipment, answering the  telephone and placing c a l l s  for  the 

doctors and nurses I n  the unit. 

(f) General recommendations 

( i )  Standardizatxon of equipment. A l l  electronic instnunents should 

be purchased from the same compw. This w i l l  f a c i l i t a t e  the 

substitution of one part f o r  another; the interchange of one 

instrument f o r  another; and the education of the nurses and other 

s t a f f  personnel. The company which provides equpment should also 

prov5.de fo r  servicing and repair. 

( i ~ )  glectronic techrucian. An electronic technician nth training 

i n  medical e l ec t rouc  instrument, who i s  readily available is 

highly desirable i n  a CCU. He mst look a f t e r  the equipment 

w i t h  a "preventive mantenance" approach. 

( i i i )  Policy. Admission and discharge c r i t e r i a  should be established 

as  w e l l  as the speeific responsibili ty and authority of a l l  

medlcal, nursing, a-iary and administrative personnel. It 

i s  lughly desirable.to promote the admission of patients at the 

ea r l i e s t  possible tlme (8). 
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( iv)  Trainiw. A l l  the CCU s t a f f  should have participaked i n  f o d  

training caurses w i t h  par t icular  attention to  electrocardiography 

and resuscitation techniques. For the continued efficiency of 

a CCU there should be regular meetxngs t o  discuss the various 

me&cal and admmstrat ive problems within the u n i t  as well as 

recent technological and sc ient i f ic  advances related t o  the 

subject. 

(v) Point to  s t ress ,  There is a danger of s t a f f  concentrating too much 

on t h e  machines. The problem l i e s  In  t h e  f a c t  that they can become 

"equipment-oriented" and it i s  necessary t o  remember tha t  there 

is a patient at the end of all that machinery. The equipment i s  

secondary: it is  very valuable and a l o t  can be accomplished with 

it, but it is  also posslble t o  do a l o t  without it. 

3.4 Mobile Coronary Care U n i t  (MCCU) 

(a) Basis f o r  this uni t  

The same principles as applied t o  CCU are applied t o  MCCU with more 

emphasis on the  need t o  avoid any delay m the application of intensive 

care since most of the deaths m the f i r s t  hours of acute myocardial 

infarction are due t o  ventricular f i b r i l l a t i o n  which could be prevented 

i f  promtly and properly treated. 

Experiences i n  many countmes have demonstrated the f eas ib i l i ty  

of integrating MCCU's services w i t h i n  the existing systems of medical 

care organizations, particularly hospitals. W l t h  MCCU, coronary 

pat lents  can be put under intensive care quicker than by any other 



means, Therefore, the principal objective of the MCCU is t o  deliver 

ski l led medical care to  the coronary patient a t  the place of the attack 

a t  the ear l ies t  possible moment. 

(b) Design 

Ambulances i n  general use are suitable for MCCU. !he only 

requisite is space so tha t  a doctor and a t  l eas t  a nurse can monitor 

the cardiac rhythm of the patient and i f  necessary adrmnister treatment 

including cardiac resuscitation. Consequently the amhilance must d s o  

p ~ ~ l d e  space fo r  equipment. 

(c) Equipment 

Generally speaking the basic equipment required i n  a MELT is 

the same as for  the CCU. Ple following items are regarded aa indispensa- 

ble for  a MCCU: Oscilloscope w i t h  ECG writer, portable M: dePibfillator, 

equipment fo r  a r t i f i c i a l  ventilation, lazyngoscope and endotrachial 

tubes, oxygen, suction apparatus, equipment fo r  intravenous infusion and 

sampling and a complete s e t  of drugs fo r  treating cardiovascular patients. 

(d) Additional equipment 

Portable battery-operated demand pacemaker w i t h  pacing electrodes and 

portable anaesthesia equipment. 

Staff (el 

The ideal  team should comprise a cardiologist w i t h  experience i n  

CCU, a nurse trained Ln the techniques of coronary care and a technician 

(or other trained auxiliary worker) specially trained t o  administer 

shock therapy, record ECGs, etc. The ambulance driver may also help 

i n  the carrying of equipment and, of the patient. 
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( f )  General recommendations 

A MCCU is  effective i n  the lileasure lt 1s co-ordlnated and 

integrated w i t h  an ef f ic ient  h o s p i t d  CCU. 

The McCU'S team should be a lways  irmnediately available f o r  an 

emergency ca l l .  To m l y  u t i l i z e  this sk i l led  staff when there is under 

u t i l i za t ion  of the coronary component the MCCU could also be used fo r  

other types of emergency. The developnent of MCCU should be adapted 

t o  loca l  conditions: needs and resources (manpower, skill, organization 

and avai labi l i ty  of equipment). 

It seems u s e m  t o  point out that there are  some basic requisi tes  

f o r  the establishment of a MCCU. These are: adequate tdephone 

network and roads, and a population relat ively concentrated. A t  the 

same tlme it is  necessary t o  avoid delays i n  contacting the mobile 

coronary care services by proper education of pat lents  and potential  

patients. It 1s generally agreed that patients nth known coronary 

ar tery disease should be encouraged t o  obtain the  appropriate a d  

immediately they develop symptoms suggestive of myocanhal ltlfarction (11). 

3.5 Pae&atmc Cardiovascular Service 

(a) Basis for  this uni t  

Great advances i n  the f i e l d  of paediatric cardiology have been 

made during the past three decades. Until  re lat ively few years ago 

the exact dugnosis  of a congenital heart  disease was a b f f i c u l t  

theoretical exercise of academlc in te res t  only. However, the advent 

of cardiac surgery and the possibi l i ty  of surgically correcting these 

congzmtal anomalies have ccanpletely changed the s i tuat ion in to  a 

matter of great pract ical  importance. 



Antibiotics, h g h l y  technical laboratory diagnostic procedures, 

new surgrcal techniques, cardiac prostheses, and modern anaesthetic 

methods have a l l  played a significant role i n  the successful manage- 

ment and treatment of heart diseases i n  the paediatric age group as 

well as  In adults. 

Paediatrxc cardiology has become a separate special i ty  by i t s e l f  

and ~ . t  i s  particularly i n  this f l e ld  that teamwork has proved t o  be 

of hrghest value. Working together closely as  a team, the cardiologist 

and surgeon have accomplished many cures f o r  cardiac &seases previous- 

l y  considered hopeless (4). 

(b) Desi@;n 

The paediatric cardiovascular service may be a specialized urnt 

within the general cardiovascular service of a hospi tal  o r  a specialized 

separate service i n  a cluldren's hospital  o r  i n  a paediatric service. 

The p a e h a t r i c  cardiovascular servlce should be thought of neither as 

medical cardiovascular s e r n c e  nor as a surgical cardiovascular service, 

but a s  both. 

A paediatric cardiovascular service needs t o  have thoseunits already 

specified f o r  adults w i t h  the exception of those fo r  coronary care. 

Besides, ~t has t o  be attached t o  a surgical service w i t h  its operation 

su i t e  which w i l l  be analyzed m the sectlcxl below, recovery mom and/or 

a specla1 type of  intensive care unit, known a s  "cardiac surgery unit". 

m l e  paediatric services, I n  spite of the need f o r  single rooms f o r  

isolation, could establish multiple-bed wards w i t h  many advantages, a 
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paediatrio cardiovascular service c a l l s  f o r  more single-bed rooms i n  

whch t o  care f o r  c h l d r e n  i n  the diagnostic and pre-operative phase 

of hospitalization, as  well a s  i n  the post-operative phase a f t e r  

discharge from the cardiac surgery uni t .  !The moms should be ample, 

cheerful a d  have a home-like atmosphere, but a t  the same trme should 

have all the elements t o  assure a quick and eff icrent  management of 

the patient i n  routine and emergency situations.  Each bed should be 

provided with i t s  own oxygen outlet ,  suction equipnent, bedboard, 

sockets fo r  e l ec t r i ca l  equipnent, etc. 

According t o  the hospi ta l ' s  resources and policy, the s u r ~ c a l .  

sector  of the paediatmc cardlovascular service may have a recovery room 

and/or a cardiac surgery unxt fo r  the care of the chlldren dumng the 

c r i t i c a l  period of the post-operative phase. Because of the potential  

msk of cardiorespiratory emergencies during this pemod, children 

must never be l e f t  unattended and the drugs and equipment s tated below 

should be readily available, as  well as specralized s t a f f  coverage of 

doctors and nurses based on a 24-hours, ?-day week. The best chorce 

f o r  post-operative control of children (as well a s  adul ts)  is the 

cardlac surgery unit, a r d t i - b e d  specialized ward similar t o  an intensive 

care un i t  i n  ~ t s  set-up and f a c i l i t i e s .  The number of beds i n  these 

wits w i l l  depend on the s ize  of the services, the workload and the 

policy regs- the average nwnber of days children are kept i n  the 

uni t .  



(c)  Equlment 

The d i f fe ren t  special lzeduni ts  compmsing the paediatric cardio- 

vascular service (ca*ac cathetemzation and angiocardiography, 

exerclse tests uni t ,  etc,), require the equlpment previously discussed. 

The cartbac surgery urnt  f o r  the post-operative management of 

c a d a c  surgical pat ients  requlres t he  following equlpment (6): 

( i )  EQupment f o r  the administration of oxygen (gauge, mask, t en t  

o r  croupette) ; 

( i i )  Ploracic suction apparatus w l t h  extra  bot t les  (500 cc s i ze  f o r  

children) ; 

(111) Intravenous stands and t ray;  

(iv) Extra bo t t l e s  of 5 $ dextrose and water intravenous solutions, 

and, i f  available, a p a e b a t r l c  infusion s e t  that dlows f o r  

more accurate administration and cal ibrat ion of intravenous 

f lu ids  ; 

(v) Sphygmomanometer and stethoscope; 

(n) Nasogastric suction apparatus with whistle-t ip catheters and 

a Y connector f o r  endotracheal suction and appropriate s ize  

Levine tubes. 

( v i i )  Graduated container f o r  measuring urinary drainage; 

(nil) Urlnometer and litms paper; 



(ix) Automatic positive pressure machine with appropriate masks 

apd vanous-sized endotracheal tubes and laryngoscope; 

(x) A cardiac ca r t  or  separate items tha t  include: 

a. A ca-ac a r res t  t ray  w i t h  a l l  equipment necessary 

f o r  intrathoracic cardiac massage 

b. Tracheostomy t ray  

c . Thoracentesis s e t  

d. Ehergency and other drugs such as  lanatoside C, digoxin, 

digitoxin, calcium gluconate, epinephmne, phenylephrine, 

hydrochloride, levarterenol menadione sodium bisu l f i te ,  

procaine w i d e  hydrochlomde, amlnophylline, isoproterenol, 

sodium bicarbonate, calcium chloride, molar sodium lactate ,  

and heparin sodium. I n  addition, sedatives such as 

phenobarbital, morphine sulphate, and mepemane 

hydrochloride should be readily available; 

e. Syringes and needles of varrying s lzes  inc luhng in t ra-  

cardiac needles; 

f .  Defibril lator and pacemaker and equipment f o r  placing intra- 

cardiac electrodes; 

g. Padded tongue depressors. 

(xl) Four large Ma~ro clamps fo r  chest tubes; 

(xi i)  Equipment (Themonte mattress, icebags, etc.) f o r  temperature 

reducmg measures, 

( x u i )  Bladder-drainage equipment 



(xiv) Extra linen. 

(d) Staff 

Among the specialized s ta f f  of the various uni t s  comprising the 

paediatric cardiovascular service the most important personnel are  

the paediatmc cardiolomsts, cardiovascular surgeons and specialized 

nurses (the nursing care of infants and children who have cardiac 

operations has become a special area of nursing practice (6)). 

m e i r  number varies according t o  workload and size of the service. 

3.6 Cardiovascular %rp;ical U n i t  

(a) Basis for  this un i t  

The same principles as those which apply 'co the  paediatric 

cardiovascular service are applied t o  the cardiovascular surgical 

u n i t  showing that it i s  not only i n  the f i e ld  of congenital heart 

diseases that cardiovascular surgery has progressed. Great advances 

have also come about i n  the surgery of adquire valve lesions, diseases 

of the vessels, surgical treatment of coronary patients, etc. 

(b) Design 

!be cardiovascular surgical un i t  may be a specialized u n i t  

vnthin the department of surgery or  a separate un i t  attached t o  

a cardiovascular service. 

The ward should preferably comprise single o r  double-bed rooms 

w i t h  the f ac i l i t i e ;  already specified. 

For the post-operative care of patients, there IS a need f o r  a 

cardiac surgery un i t  which does not d i f f e r  from the unit  already 
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Described f o r  the surgical un i t  of the paediatric cardiovascular 

service. 

The operation room fo r  tbls u n i t  deserves special comment. 

The problem of its size Is an unanswered question since t h s  i s  

related t o  the future progress of cardiovascular surgery and the 

s tr iking and rapid changes taking place i n  procedures and equip- 

ment. While f o r  most purposes the standard s ize  of operating 

rooms should be approximately 25 square metres (five by f ive)  t o  

36 square metres (s ix by s ix)  the operating mom fo r  cardiac 

surgery should be a t  l e a s t  49 square metres (seven by seven). 

(c) Equipment 

Among the specialized instruments for  cardiovascular suqery  

one very important item is the heart-lung machine used i n  open 

heart  surgery f o r  circulating blood extracorporeally through 

f i l t e r s  and oxygenator. This machine wlth a l l  the persons in- 

volved In  i t s  fhnctron and the surgical team, are the factors 

which necessitate increased s ize of the operating room f o r  cardio- 

vascular surgery. 

(d) Staff - 
The number of cardiovascular surgeons, doctors, nurses, 

specialized and auxiliary personnel, and ancillary s t a f f ,  w i l l  

depend on the s ize  of the uni t  and the workload. 



3.7 Exercise Tests U n i t  

(a) Basis f o r  this u n i t  

The cardiovascular system, with the lungs and blood, constitute 

the oxygen transportation system (1) which under normal condxtions 

can meet the demand f o r  oxygen of the muscles under any circumstances. 

A t  rest ,  the consumption of  oxygen of the muscles i s  low, increasing 

under maximum act iv i ty  t o  100 times the resting value. In  cases 

of carchovascular diseases this demand cannot be completely met. 

Exercise t e s t s  are  used f o r  the purpose of assessing the 

functional efficiency of the cardiovascular system both i n  health 

and disease ; i n  health t o  t e s t  f i tness  f o r  special types of work 

or  sports; i n  disease t o  help i n  the diagnosis and prognosis of 

cer tain cardiovascular diseases and f o r  evaluating the effect  of 

preventive, therapeutic and rehabili tation programmes. 

In an Exercise Tests Unit of a cardiovascular service the only 

type of t e s t s  used a re  the so-called "subrnaxlrmun" tests. The more 

S ~ W ~ U O U S  "maximum" t e s t s  used on exercise physiology are not 

generally used i n  these units.  Among the "submaxirmun" t e s t s  there are  

two types: the "recovery tes ts"  i n  which measurements are  taken during 

the rccovery period following exercise, and the "efforts  t e s t sn  i n  

which measurement are taken during exercise (1). 

(b) Design 

The mom f o r  the Exercise Tests Unit must be of a s ize  t o  permit 

the accommodation of the equipment and the s t a f f  necessary f o r  the 



EM/PRV.N .CARD.VSC.DIS/~ 
page 24 

exercise tests with ample space between the different  types of 

ergometers t o  f a c i l i t a t e  measurements and control of the patients. 

! b e  un i t  should be ideal ly located not dxstant from the 

coronary care un i t  since the occurrence of ventricular f i b r i l l a t i o n  

or  other emergencies could happen during the t e s t s  exercises. It 

should also be located adjacent to  t h e  Evaluation unit  of the 

Rshabilitation Semrfces wlth which it shares some f a c i l i t i e s  and 

s ta f f .  

(c)  Equipment 

Methods f o r  exercise tes t ing  vary from the simple procedures of 

knee-bending, climbing s t a i r s  etc., t o  sophisticated techniques f o r  which 

apparatuses are used. The most wldely used types of ergometers f o r  

exerclse t e s t s  are: bicycle ergometer, steps, treadmill and arm crank. 

An ECG and a sphygnomanometer,are essent ial  since ECG recording and 

blood pressure measurements are  usually an rntegral part  of the 

exercise tes t s .  If the un i t  1s located a t  distance from the CCU 

it is  necessary t o  reckon with a def ibr i l la tor  and a s e t  of cardio- 

vascular emergency drugs, a s  well as  w i t h  a respirator. The un i t  

mst be equipped with a couch where pat ients  may l i e  and rest. 

(d) Staff 

The ideal  team should comprise a physician, a nurse and a physio- 

therapist o r  technician, with basic understanding of exercise physiology 

and ECG and able t o  recognize any abnormality o r  impending d l f B c u l t i e s  

and imedla te ly  interrupt  the t e s t  and i n i t i a t e  emergency therapy. 



3.8 Rehabilitation Servlces f o r  C.V. Patients 

(a)  Basis f o r  this uni t  

Until recent years a majomty of the medical profession 

looked upon rehabilitation as  an extra-curricular ac t iv i ty  of 

medicine. Today the situation i s  different  and medicine has 

fu l ly  recognized tha t  medical care cannot be considered complete 

u n t i l  the patient with a physical d isabi l i ty  has been trained 

"to l ive  and work w i t h  what he has l e f t "  (12). Ple basic 

philosophy of rehabili tation i s  tha t  the  physician's responsibility 

does not end when the i l lness  is ended; it ends only when the 

individual is  retrained t o  l i v e  and work wlth the facul t ies  he still 

possesses through a comprehensive programme of physical, psychological, 

social  and vocational rehabili tation. It i s  necessary to  stress tha t  

any programme of rehabili tation 1s only as  sound a s  the basic medical 

service of which it Is a part, and t h a t  physical rehabili tation 

should start as soon as the pa t ien t ' s  c l in i ca l  condition allows, t o  

avoid complications resulting from prolonged bed rest .  

@) k s i g n  

It is  generally agreed that most of cardiovascular patients can 

be rehabilitated by adequately s taffed and equipped cardiovascular 

service. Only exceptional cases should be referred t o  special 

rehabilitation centres. Tht. rehabi l i ta t ion uni t  should be located 

adJacent t o t h e  EXercise Tests U n i t  since both units are mutually 

supporting. The Exerclse Tests Unit is the place where the fbctiomd. 

e f fec t  of a rehabili tation programme is evaluated. 
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The rehabili tation unit comprises two sub-units: the evaluation 

unlt  and the  treatment area. 

( i )  Evaluation unit: Here the general assessment of the patient i s  

completed. This is not only tes t ing  of the functional efficiency 

of the cardiovascular system analyzed i n  the Exercise Tests U n i t ,  

but goes ntr ther  i n  analyz~ng the soc ia l  s i tuat ion of the patient,  

assessing his a b i l i t y  and appraising his psychological s t a t e  in 

the immediate circumstances resulting from his cardiac condition, 

as  compared w i t h  his previous a t t i tudes  and behaviour. The u n i t  

i s  only an exarrlning area with cublcles separated by f loor  t o  

cel l ing solzd part l t lons f o r  confidental interviewing. The 

number of cubicles w i l l  depend on the s t a f f .  

Since the Rehabilitation Services are a fimctional continuation 

of the Exercise Tests Unit, part  of the  f a c i l i t i e s  should have a 

comon use. These f a c i l i t i e s  are: a reception area w i t h  

comfortable waiting space, an off ice  f o r  the  performance of 

administrative and c le r i ca l  duties, dressing rooms f o r  the s ta f f  

equipped wlth lockers, shower, and a lounge i f  possible, and 

t o i l e t s  f o r  p a t ~ e n t s .  

(11) Trea-bmt Area: The establishment of this area as  a separate uni t  

1s jus t i f ied  only i n  very exceptional cases. For example, when the 

cardiovascular services have a very important programme of rehabllx- 

ta t lon  of cardiovascular patlents covering a big area and with 

huge attendance. Usually the same treatment area of the general 



rehabili tation services of the hospital  should be used fo r  

cardiovascdar patients under the supervision of cardiovas- 

cular  services' personnel. When the Exercise Tests U n i t  

has a physiotherapist among i t s  s t a f f ,  it i s  possible to 

perform there some physical rehabili tation act ivi t ies .  

(c ) Equipment 

This i s  usually the same as f o r  a general unit ,  that is: 

equipment f o r  themtherapy,  electrotherapy, mechanotherapy, 

therapeutic exercises, e tc  . 
(d) Staff 

The cardiologist i n  charge of the Exercise Tests U n i t  a l so  

be responsible f o r  the Rehabilitation Servxces fo r  cardiovascular 

patients. The same apphes t o  the nurse. For the evaluation 

uni t ,  the services of a social  worker, a psychologist, and a 

vocational counsellor are  necessary. For the treatment area if 

separated from the general rehablli tatlon services of the hospital, 

the services of physiotherapists and occupational therapists  are  

required, t h e i r  number accordmg t o  the workload. 

3.9 Out-patlent Department of the Cardiovascular Service 

(a) Basis f o r  this uni t  

The OPD constitutes an important uni t  i n  a cardiovascular service. 

It should be physically integrated vnth the general OF'D of the hospital, 

providing - on ambulatory basls - the following services: 

(i) It serves patlents who do not require hospitalization by providing 

them diagnostic, curative and rehabilitative s e m c e s .  
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( i i )  It provides diagnostic services f o r  patients requiring f u m e r  

hospitalization f o r  some special procedures. 

( h i )  It provides follow-up treatment and control af'ter patients '  

ascharge  from hosp~t 'd  wards. 

( iv)  It promotes health education and preventive programmes f o r  

caxYhovascular diseases. 

The last point deserves some special comments. All the activities 

of the OPD are oriented towards keeping a closer contact w i t h  t h e  community 

served by the hospital. !l?ms point particularly s t resses  the need fo r  

an actlve in i t i a t ive  i n  a preventive approach t o  the community. 

The preventive aspects of health care cannot be divorced from the 

curatlve ones and the OPD should be the focal point f o r  tlus integration. 

Specialized teams could perform epidemiological investigation t o  describe 

the b s t l r b u t i o n  of carnovascular b s e a s e s  and formulate etiological 

hypotheses aiming at developing programmes f o r  the prevention and control 

of caxbovascular hseases  with special emphasls on health education. 

Ws task should be an important ac t iv i ty  of the OPD. 

An eff ic ient  OPD may substantially reduce the demand fo r  beds i n  the 

c m o v a s c u l a r  services. 

(b) 

It corresponds t o  the deslgn and equlpnent of the OPD of the 

hospi tal  concerned. 



(c)  S_taff 

The s t a f f  working i n  the curative aspects of the OPD should 

Ideally be the same as tha t  working i n  the wards which f a c i l i t a t e s  co- 

ordinatLon between wards and OPD f o r  the hoepitalization and follow- 

up of patients. The s t a f f  f o r  the preventive aspects of the OPD should 

compnse an epidermologlst, a health educator and appropriate person- 

nel, f o r  the  epidemiological surveys and p ~ e f l t i v e  o a m p a i ~ e  

3.10 Home Care Pro~rammes 

A very important facet  of ambulatory care of carztLovascular patients 

1s home care. A home care programme makes lt possible t o  extend needed 

services t o  the patient a f t e r  he has been discharged from the hospital  and 

returned t o  his home. 

Patients are admitted t o  a home care programme only a f t e r  a stay i n  t h e  

hospital  and remain under supervision of the cardiovascular service as long, 

as  they are on the home care service. Impllcit  is the idea tha t  home care 

programme is  mainly dealing with the home care of pat ients  who otherwise woU3-d 

be t reated i n  hospital  (9). 

Declslon t o  adrmt a patient t o  home care service comes through the 

judgement of the cardiologist i n  close collaboration w i t h  nurses and social 

workers. 

When medlcal and housing requisites a re  met, home care has many advanta- 

ges, among which are the lower cost and the positive emotional influence on 

the patient of remaiung i n  his own environment. Diff icul t ies  l i e  on the 



shortage of manpower (many people a re  lnvolved i n  a home care programme) 

and the reluctance of doctors t o  accept the  uncertain conditions they a re  

l i k e l y  t o  encounter during home visits. However, the  main l i n k  between 

the  hospitalandhome is the  v i s i t i n g  nurse and/or soc ia l  worker who can 

supervise the  patient,  renew h s  progress and advise, when necessary, 

lns readmission to hospital. 

I n  a home care programme, all services f o r  t he  pat ient  a r e  arranged 

f o r  and co-ordinated through the  hospital .  The programme sheuM be managed 

by a physician (d i rec tor  o r  co-ordinator of the home care programme) f o r  

whom an of f ice  and sec re t a r i a t  f a c i l i t i e s  a re  needed. There i s  a l so  a 

need f o r  part-time use of a conference room where the di rec tor  of t he  

programme can meet and h s c u s s  w i t h  physicians, nurses, soc ia l  workers 

and other  spec ia l i s t s ,  a c t i n t i e s  and problems r e l a t i ng  t o  t he  programme. 

3-11 Co-ordination and Cardiovascular Services 

The Oxford dictionary defines "co-ordinatett as t o  bring par t s  i n t o  

proper -1atLon. merefore,  co-orhnat ion deals w i t h k e  task of blending 

e f f o r t s  i n  order t o  ensure successful attainment of an objective. It 

should be pointed out that co-omnat ion  makes possible a t o t a l  accomplishnent 

i n  excess of t he  i n d i n d u a l  par t s  making up t h a t  t o t a l .  Co-ordination is 

so importa,nt i n  a cardiovascular service that it deserves some specla1 

comments. It w i l l  be analyzed under two main headings: 

(a) In te rna l  Co-orcfinatlon 

(1) Teamwork 

(x i )  Co-ohnat ion  between d i f fe ren t  services of the  hospi ta l  

(b) External co-ordination 



(a) In te rna l  co-ordination 

(i) Teamwork. This refers  to the co-ordination among staff members 

of the cardlovascular service l n  which the e f fo r t  of each 

specialized doctor, nurse, teohniclan, etc. should be 

blended, timed and carernlly directed so that the  team's 

actions become synchronized as  a u n i t  thus maximizing the 

resul ts .  Teamwork does not Jus t  come i n t o  existence a s  

a consequence of people working together. Specific 

measures should be taken by the  Head of service t o  ensure 

this teamwork at t i tude.  

Co-ordination among d i f fe ren t  services of the hospital. 

T N s  re fers  t o  the co-ordination of the cardiovascular 

service with other medical department and semtlces of the 

hospital. !Ihe first thing t o  s t r e s s  here is the need f o r  

a quick t ransfer  from hospi ta l  reception t o  coronary care 

unit f o r  suspected infarct ion patients.  The administrative 

formalit ies of admissxon could be completed a f t e r  his 

hospi ta l izat ion I n  the uni t .  I n  respect of co-ordination 

othar  medlcal dqxrtmenCs, this is a must not only f o r  the 

e f f i c i en t  running of the cardiovascular s e m c e  but f o r  the 

whole hospi ta l  and is the best  way t o  ensure good medical 

care servlces f o r  a l l  those attending the hospital. Here 

again it is  necessary t o  s t r e s s  the need f o r  ensuring 

quick t ransfer  from other hospi ta l  w a r d s  t o  coronary care 

w t s  i f  a pat lent  gets  an infarct ion while hospitalized. 



(b) External c o - o m t i o n  

This re fe rs  t o  the  c o - o d n a t i o n  between the hospi ta l  cardiovas- 

cu la r  service w i t h  cardlovascular services and/or other  medical 

servtces outslde the hospital .  

The co-ordination w ~ t h  cardiovascular s e m c e s  outside the  

hospi ta l  could be developed as  a type of " r e ~ o n a l i z a t i o n "  i n  which 

the  hospi ta l  cardiovascular semrice ac t s  a s  a centre t o  which t o  

r e f e r  par t icu la r ly  cb f f i cu l t  o r  special ly  characterized pat ients  who 

required more sophisticated diagnostic procedures and/or hospitalization,  

a t  the  same time the  hospi ta l  cardiovasoular service s t a f f  can regularly 

viat the  out-lying medical s e r n c e s  and conduct t rafning meetings, 

consultations, conferences and t he  l i k e .  On the other  hand the 

personnel of these services can vlsit the  hospi ta l  cardiovascular 

s e m c e  f o r  specialized training. This i s  useful not only f o r  

physicians, but f o r  nurses, laboratory technicians and other  spec~a l r zed  

personnel. This  r e su l t s  i n  a two-way co-ordination flow. 

Special emphasis should be given t o  co-ordination between the  

cardxovascular service and the  school hea l th  services. Here l i e  

a l l  the  complex educational problems posed by c h l d r e n  w i t h  cardiac 

disease. Probably, the  main problem concerns the  vocational or ientat ion 

of these children. Here it i s  necessary t o  s t r e s s  once more the need 

f o r  teamwork, since the school physician must co-operate closely w i t h  

t he  cardiologist ,  t he  t rea t rng  physician and the  occupational therapist, 

t o  make the child and h i s  family understand and accept the  c h l d '  s 

present and future  l ~ n u t a t i o n s  a s  well as  his vocational possibilxties.  
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