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Utllil quite reccl~lly Illere has been a tendency lo perTorul delailed inves~i- 
girlius oil all palienls will1 1ryl)erlensiutl. Llespitc a 20°/0 yrcvalel~ce of tllis 
col~ditiotl, rising to 50Yo i l l  the elderly [ I ] ,  only a quarter of I~yi~ertct~sive 
st~l)jccls :1l.e UII  Ireallnel~l (21. As public awareness ol' tllc dangers of Ily1)er- 
lclisiol~ grows and scrcclliog progl.allls are iliiliilled, Ille 11u111bers allellding 
fur asscssll~e~~l will illcrease. 'l'lle itlcidclice of secondary I~ypcrtension in 
sucl~ a scrcc~led populaliol~ is slllall, :lbuul 2'Yo (31 coo~i~ared will1 5-1U0/v of 
iI rel'crrcd pol)ulaliun 141, and as l~losl oT llle newly diagtlosed yalicr~ts will 
I ~ i ~ v e  l~~i l r l  I~yperlel~siua, l l~e  illcidel~ce oTc11d-organ datnage will also be less. 
I:acctl will1 a poor yield Troll1 ll~esc invcsligalioas and a rising yopulalion of 
~)cui)lc idclililied as Irypertet~sive, dcti~ilcd 1:lburnlor.y evalualioll is lllercfore 
I I U  lot~gcr rcasiblc nor il~dccd int1ic:rlccl. Wc are now tllore dcl)c~idcnl on 
clil~icnl evalualion as a lllcalls or idct~tifyirig ~~alietlls who have sccunrlary 
I~yi)crlcl~sioll arid end-organ dal~~age. Otlly wllere cli~lical asscssl~ier~l sng- 
gcsls a11 u~~derlyil~g cause, or lllc patient is young wit11 scvwe or ~~rugrcssivc 
I~yl~crtcnsion, sl~ould lllc palie111 bc rcl'errcd Tor dehilcd i1lvcsligaIioas. 
Otl~crwisc, routilie urinalysis, scrut~l clcclrulylcs and an eleclrocardiogratu 
are adctlualc. 

I~lypcrteasiot~ can o~lly bc diaglloscrl by a spl1ygl11oa1al1o111cter. 'I'llc tech- 
11icjue gives an indirect assesstllc~~l of Il~e ialra-arterial pressure and the 
~.csulls lllusl bc il~lerpr,eted iri l l~e  ligl~l of lllc Illany factors wl~icl~ nfliecl Illis 
~lletllod. Furll~er, t l~e  lecllt~ique records blood pressure at one parlicular 
p o i ~ ~ l  in tillre. UIood pressure varies greatly and so nlletnpts are being 111adc 
to assess blootl pressure bcl~aviour by various tnelllods, including 11ot11c 
~xxordit~g by the palie111 (51 and ao~bulalory tt~casuretnet~l using autollialic 
blood pressure recorders [GI. Wl~ilc rllesc leclll~iqucs make us less dependent 
011 single I~leasurenletlls, in general the diagllosis and ~ l ~ a ~ ~ n g e n ~ e n l  or hyper- 
tet~sivll is based oti a Tew incasurer~lel~ts will1 llle cotivel~tivr~al syl~ygnloma- 
11o111elcr. We i~lust crlsure, ll~crerore, l l~al  our lecllt~ique is accurate alld that 
we  void the tllatly pilfi~lls wl~icl~ call all'ecl llle rcsulls of it~rlirccl blood 
I)ressure t~leasurclllctlt. Will1 il~rrcasi~lg accuracy fewer ~)eol,le will be n~is- 
I;~bcllcd as I~yperte~lsivc R I I ~  tl~ose will1 lllild I I ~ ~ C ~ ~ C I I S ~ O I I  will be oRcrcd 
the bcllelits sl~owll lo result fro111 lrealtllcot [7]. 



In this chapter we sllall discuss the clinical evaluation of the hypertensive 
yaticnt with ernpllasis on identifying possible secondary hypertension and ' 
cud-organ cffects of high blood pressure. We sllall also describe in some 
detail tlie pitfalls in indirect blood pressure measurement atld how they may 
bc avoided. 

Elevated blood pressure does not cause sylilptolns per se unless extremely 
higll or conlplications are prescnt. There have been descriptions of a cliar- 
nclcristic hcadaclie, occipital in position, worse in the morning and relieved 
by rising. However, the incidence of headache is the same in norniotensive 
and hypertensive pcople [8]. Further, headaches are more common in pa- 
tients who know they have Iligh blood pressure than in those who are not 
aware of it [Y]. Despite this, thc incidence of sustained l~ypertension among 
patictits with Iieadachc in one study was 40°/o higher than in a normal pop- 
ulation [8].,Jaised intracranial pressure with stretching of pain sensitive 
structures is the most likely cause of the headache of malignant hyperten- 
sion, which is gellerally worse in the tilorlling and may be associated with 
vomiting. An association has been described between hypertension and 
migraine. Migraine sufferers have diastolic blood pressures which are, on 
average, 10 nlm Iig higher than in the normal population [lo]. Other symp- 
toms whicll occur more con~mo~lly in hypertcnsive subjects are breathless- 
ness atid tinnitus. Epistaxis is frequently considered a symptom of hyper- 
tension, and although in one sludy there was a higher incidence of hyper- 
tension when no local cause was found for the epistaxis than when a nasal 
lesion was detected [I I], it is more probable that epistaxis is a chance occur- 
ence which brings the high blood pressure to the attention of the doctor. 
The frequent finding of epistaxis and hypertension in the same patient is 
due to the fact that both conditions are common. Many symptonis of hyper- 
tension result froni end-organ damage. Angina, dyspnoea, intermittent clau- 
dication and cerebrovascular symptoms all indicate the presence of end- 
organ disease. Urinary symptoms are rare and, in patients with little other 
evidence of end-organ involvement, suggest primary renal or urinary tract 
disease. 

2.2. Causative Sactors 

A positive family history of raised blood pressure occurs more cornnlonly in 
essential than secondary hypertension, though in some secondary causes, 



suclr as ~rrultil)lc cndocritrc adctro~lla synd~.umcs atrd polycystic renal dis- 
case. i t  call tlcarly always be clicitcd. A pusitivc fanlily history cniplrasiscs 
llic impo~'ta~rcc of the disease to llic ~)alic~lt and may encourage Ilim to 
~)crsuaclc falllily nrc~nbc~.s to altctrd lor sc~.ccni~lg. 

*l'llougli tlierc is still sornc tloubt ~.rga~.cliiig lllc cfScctivc~rcss of salt rcstric- 
lio~r i l l  Iiy~)c~.lcnsioti. rccctrt cvidctrcc suggcsls llial sodiunl rcslriclio~l co~ri- 
l)i~ictl will1 inc~.casctl ~~otassiu~ll  illlakc reduces blood j)rcssurc in ~liild 
Iiyl)crtc1isivcs[12]. I'atic~lts will1 :i lrigll salt inlakc sllould tl~crcforc be 
i~dviscd lu l i ~ r l i t  its CISC. A rougli csti~rratc 01' salt inlakc may bc ~rlatlc by 
gl.il~li~ig tlrc 1);ltic111 i~ccordi~lg tu ~IrctIier lie atlds salt to Iris rood, adds i t  
utily alicr Iiistilig tlic I'oorl or adds i t  ruuti~lcly to all lbod. A Iiislory of 
~)rcsc~.ibrcl and ~iu~r-l)rcscribcJ ~ilctlicn(iolrs that clcvatcd blood I>rcssurc, 
such its slcroitls. sy~ill)atliu~ni~iictics, carbu~ioxalonc or otlrcr liquu~.icc dcri- 
vittivcs, a~ id  a~ialgcsics. wlriclr may da~iiagc tlrc kidncy, sllould bc dctcr- 
~lri~red. O1.;11 co~lt~.ncc~)tivcS arc probably tllc most conltnotl causc of sccon- 
tlary Ilppcrtctrsion [ I  31. Tllc blood pressure riscs i n  tlrust worncti taking ocs- 
t~ogctr ~)rcl)ara~io~ls. i t r  4% of cases tu Irypcrtetrsivc levels [14]. Otl~cr risk 
Silctors, sucll as s~lluki~rg, alcollol itrtakc and a Iiistory of diabetes should bc 
trulctl. I'alicnls sllould be clucstio~~cd regarcling sy~nptonls wlliclr lriay give 
clues to utllcr scconclary causes of Ilypc~.lc~lsiv~l. l~rtcnriittcnt sytlll)to~lis of 
sweating, j)alpitation and ncrvous~rcss suggcst a pllacclrt~onlocylot~~a, (Iruugll 
a~~x ious  1)atictrts and tlrosc will1 the 1lyl)crkinctic Ilcart sytrdroaic tliny liavc 
Ilavc sitnilar co~lrplai~lts [15]. Wcak~lcss may ~'csult Srom Irypoknlactuia scc- 
otrdary to Conn's sytrdrotne. 

3. C L I N I C A L  E X A M I N A I ' I O N  

-1'11~ getleral appearance of tlic Iryl)crte~rsive patietit may suggest a possible 
causc or aggravating factor. I'lrcrc tnay be Scalurcs itidicati~ig a poor life 
stylc sucll as obcsity and ~licotiiie stai~li~lg oS the fingcrs. Evidctlcc of dia- 
bctcs, suclr as glycosuria, futldal cllatigcs atrd periplreral vascular discase 
nray be prcsctrt. Xatrtllclesnra and xatrtl~ornata suggest Irypcrlipidacn~ia. 
Cuslling's syndrotnc, clrronic rctlal failure atid polycyt1raemia are usually 
sclf-cvidc~lt. Ski11 lesio~ls, sucll as neurolrlas and pigmetltcd patclres suggest 
tic\~rofibro~natosis wlriclr is occasio~ially associated with pliacochroniocylo- 
lira and Irypcrtcnsioo duc to rc~lal artery cotnyrcssion [4]. Iscllact~ric leg 
ulccrs due lo dcrnlal cnd-artcry occlusiotr are at1 utlcotll~riotl complicirtio~i 
of severe lrypertetisiotl wlriclr resolvcs with lrcatme~lt 1161. Sweating, tremor 
iwd ~rcrvousncss niay bc duc lo anxiety or lilay indicate an undcrlyitig 
p~lacoc~i&tiiocyto~i~a. 



Evidc~ice ol' vascular discasc suggested by bruits in large arIe~.ies, tortuous 
\rcsscls. absc~it or rcduccd ~)crii)lic~.al ~)ulscs and alieurys1ii of tlic abdotllirlal 
aorta slioi~ltl be suuglit. A cilrcful tlcurological cxatili~latioti niay detect - 
occult ~icurological sigiis due to a previous ~liinor cerebrovascular acci- 
dc~lt. 

Scco~idary ceuscs of Iiypcrtciisivn arc dctcctcd i l l  tlie majority of cases by 
ci11 clid ~)ligsical cxn~iii~inlio~i a~itl urinalysis [I 31. Coarctatiu~i of tlic aorta is 
suggcstctl I)y ill1 cjcclio~i ~iiu~-riiur at tlic lcli stcr~lal border radialirig under 
rlic Icl't clavicle, i n  assuciiition will1 a delayed and rcduccd fcrnoral pulsc. 
('01ili~1lii1t01.~ siglls include ;I ~)alpablc arterial 1)ulsatioll and bruit ovcr (lie 
11ictli;il sc;\l)ulii~ bortlcr. Abtlo~lliiial cxa~iiitlation ~iiay dctcct crllargctiictit oT 
o ~ l c  or botli kitlncys tluc to ~)olycystic discnsc, Ilypcrncl)liro~iia or hydroti- 
eplirosis. Dil)stick urinalysis is ill our view all iinportanl part oTtlie physical 
cxanii~liitio~i. Koulitic culture and ~liicroscopy is nut indicntcd unless tlic 
uri~~alysis is ab~ior~iiiil. 

3.2.2.1. 7'hc plrlsc~ 
Exanlitlation of tlic pulse in hypertetisivc patients is generally unhelpful. 
Earlier writers enlpllasised [lie i~lcrcased tetlsion of tlie pulsc in patieills 
with strokes prior to tliesc bcitig ally nietllod of blood pressure measure- 
~iiciil [I 71. 1'all)iition of tlic ratlial artcry as a tllcatis of detecli~ig arterial wall 
disease has olien bccn stressccl tliougli i t  bears no relalionsliip with patho- 
logical lirldings [I 81. Atrial librillation atid ectopic activity tilay be detected. 
-1'licit. occurctlcc probably rcflccts i~ndcrlyitig iscli;lcinic Iicart disease. 

3.2.2. 'Iuliirrg ilre l~lootf prx>ssur.e 
'I'liis fornis tlic ~iiost itnportatlt aspect of tlic cvaluatioti of the liyperletisive 
paticlit and is discussctl in grealer rletail later. 111 geiieral, an itillatable rub- 
ber bladder of suitable size cticloscd in a clotli cuff is wrapped around tlie 
upper artn so that its lower edge lies above the antecubilal fossa with tlie 
tubing facing upwards. l'lic bladder is i~lllated rapidly to a pressure 
30 nlni tlg above tlie poitit of disappearance of tlie radial pulse. During slow 
rlell;ltion, at a rate 1101 excecdilig 2-3 111111 I4g per pulse, tlie exan~iner aus- 
cultate~ over tlie bracliial artery below the cuff edge. Tlie appearaiice of tlic 
first Korotkofr sountl corresponcls to tlie systolic pressure, while both the 
point of niu lili~ig atid disa ppearance (phases 1V and V) should be recorded 
as the diastolic pressure. The ti~iie of day, thc position of tlie patient, wheth- 
er lying, standitig or sittitig, a~ id  wlletlicr or not tlie patient appears anxious 
or distressed arc all Tactors wllicll slloitld be recorded. For example, tlie 
blood pressure rnight be rccurdccl as 142/94/90 (lying, relaxed) [IY]. 





A~iotlicr colillllon auscultnrory firlding in liypcrtcnsion is a prcsystolic or 
fourtll Ilcart sountl, l)rcscrlt i l l  50 Yo of cases [23J. It cot.rcli~tcs well with 
clcctr.ocardiogra pliic 1'-wave abl~ornialitics a~itl is probably due to decreased 
lcli vc~itricula~ co~npliancc. I t  niay also be duc to undcrlying 111 yocardial ' 
iscllnc~nia n~id is rrcqucntlp Iirst Ilcad aljcr bcta blockade. A protodiastolic 
or Illird Iicart sou~id is licard il l  309'11 of liypcrtcnsivcs, frcqucnlly in asso- 
ciatiotl will1 olllcr signs of lcli ventricular failure or accelerated Ilypcrtctl- 
sio~l. 

Syslolic ~ilunilur.s are co~ll~iiotl i l l  Iiypertctlsivc paliclils, j)rcsctil in up to 
70'81 ol'c;~scs 1231. 'l'hry arc usui~lly cjcctiotl type nlurt1iur.s bcsl heard at tlic 
apex or base of tlie Iica1.1. A~liyl ~lilrale i~illalation i~lcrcascs their i~ile~isily 
tliougll aortic valvulilr Icsio~~s arc rarely foulld ilt posl ~iio~.lern. I n  contrast, 
tlic rcgi~rgita~it 111111.111u1-s of ~ l i i t ~ . ; i l  i ~ ~ c o n ~ ~ ~ c l c ~ ~ c c  are rarc in llypcrtensive 
~)atic~lts a~ ld  arc usually duc to orgaoic discasc. Apical mid-diastolic mur- 
lililrs arc occnsio~lally Ilcard a~ ld  ~ilusl bc disli~iguislicd l'rolu a presystolic or 
l)t~.olocliastolic sou~icl. I'llcy are riiost co~n~llo~l ly  due lo organic ~liitral ste-' 
iiosis. a co~lclition nssociatcti with at1 i~icrcascd incidence of Ilypcrtcnsion. 
I<arcly tllcy occur il l  tllc absc~lcc of o~.ganic discasc and are probably tllc 
rcsull of itlc~.cascd llow across tlic 111itral valve. Finally, functional aortic 
rcgurgilant I1lurmui.s Inny occur in paticus will1 scvcrc Ilypcrten- 
sion 123, 271. 

3.2.3. I<crro~.clsc.rrl~~r / ~ ~ ~ ~ c r t ~ r r . ~ i o n  
-fllc prcsencc of a renal artcry bruit is tlie only sign of discririiinatory value 
bctwce~l rc~iovascular Iiypcrlcnsion and csscnlial Iiypcr~cnsiotl. In tlie Co- 
ol~cralive Study on Ke~iovascular 1 lyperlcnsion, 12Oh of patients with renal 
artery ste~losis a~ id  I (Yo of ~ ) i ~ t i c ~ l t ~  with cssc~ltial Iiypcrtcnsiotl liad an 
abdutl~inal brui t 1281. I lowcvcr, in otlicr studics abdonlinal bruits wcrc 
I'ound iri 88Yu of cilscs tlue to rc~lal artery dysylasia and 36Vo ofcascs due lo 
all~erosclcrosis 1291. Furtllcr, they have been detccted in 18 010 of normal 
subjects [30]. Careful auscultatiori is as successful in the detection of ab- 
clo~ni~ial bruits as pl~otlarteriogral~liy [31]. Tlie patient sllould bc cxa~nined 
in a tluict roo111 witllot~t ullduc coml)rcssiotl of the abdonlinal wall by the 
sletlicscopc. Kcnal artery bruils arc best licard above thc u~nbilicus on or 
lateral to tllc rliidli~ic. Occasio~lally, tlic niurlnur is hcard wcll up illto thc 
cl)igast~.iutll. I t  frcqi~cntly t.;ldi;llcs to one or other side, and this tnigllt lielp 
to lalcralisc tllc Icsion, tllottgli it can be ~nislcading. I-liglicr pitclied mur- 
murs and those willl a diastolic component are nlore significanl, the latter 
l~rcdicti~ig a successful surgical outcotllc in patients with renal artery dyspla- 
sia [32]. Uy far the co~i i~ i~o~lcs t  cause of abdonlinal bruit is coeliac artery 
stcnosis. Olller causes include stc~losis of mescnteric, splcnic and hepatic 
arteries, collateral vessels around corllylcle vascular occlusions, aortic aneu- 



rys~ii a~ id  vascular lurnout~s. A Iiislory of worsening Iiypcrtcnsio~i in a young 
1)crson \villi iiti abdonii~ial b~.uil suggcsls renovascular Iiy~)crtcnsion scco~l- 
clary lo ~ r ~ i i i l  arlery tlysplasia. In oltlcr subjccls, ;ttlicrosclcrosis is a lilorc 
curii~iio~i cause atid lllcrc is frcclucntly widespread vascular disease [4]. 

3.2.6. I s ' r r  trtloscol)~~ 
Fii~icluscol)ic vascular cliangcs itidicatc lI1a1 tlicre is end-organ daniagc clsc- 
wlicre [33] a~id  arc of progtiostic sig~lificance in treated and untrealcd 
~)illic~lls. blu~.covcr, tlicir rcsolulio~i will1 Ir.coliiic~il on'crs objective evidence 
of;~tlccluatc co~il~.ul. -l'lircc disorclcrs arc nianifcstcd it1 tlie futidal cliangcs of 
llio Iiyl)crlc~isivc: Ilyl)c~.lc~isivc ilcurorcli~iol):\Iliy, artc~.iosclcrosis ntid allic- 
rosclcrusis 1341. I l yl)cl.lc~isivc ~icuro~.cli~iopalliy ~)~-cselits as gc~icraliscd ;~r -  
~criolar ~larrowi~ig will1 lalcr I'ocal tlarrowing (grades I ant1 11). l'liis is dilG- 
cult lo assess as gc~icwlised narrowing is conimon, occuring i l l  33'Yo of nor- 
~iiolc~lsivc ilicrl agcd 40-60 years [35] and atle~iipts to derive an index of 
;~rlcriolnr tiarrowillg liave failctl lo distirlguisli tiornial atid Iiypcrlcnsivc sub- 
jccls. Focal narrowing tiiay also occur in LIIC abseticc of llyperte~isio~l. I t  lias 
bccu poslulalcd lllal ~iarrowing of arlcriolcs is an autoregulalory response lo 
iricrcasctl prcssurc. l'liis co~iil>cnsalol.y t~icclianistn may fail rcsulling in 
clidotliclial da~iiage and arteriolar occlusioti yrcsctititig as Ilanie sliapcd liac- 
~iiorrllagcs aiid cotroll wool cxudatcs (grade 111). At Iiiglier pressures, 
iscliacniia of tlic optic ncrvc head results in 1)apilloctlcnia duc to intcrrul~- 
tion ol' axoplastiiic flow (grade IV). Gradcs 111 atid IV liyperteiisivc rctitio- 
patliy occur in 1nalignai11 Iiypcrtcnsioti. 

Arteriosclerotic changes result ill an iticrcased light reflex froni tlic artcr- 
iolar wall and vctiular co~iipression by crossilig arterioles. Tliougli consid- 
ct.cd to rcllcct tlie Juratioti rnllicr 1Iiii11 tlic tlcgrcc of liyl)crtctlsion, tllc rcla- 
tionsliip of arteriosclcrolic cliatiges to hypertensive disease is unkniow~i. An 
ab~iorrllal light reflex occurs in 3Uo/o of ~riiddle aged rlor~riote~isive rlieli [35] 
a ~ i d  venular coniprcssion rliay also bc seen in tlie absence of liypcrtension. 
17urlller, lllcse clia~igcs niay rcsolvc oti treatriicnt of liyperlc~ision casl i~~g 
doubt on llicir proposcd uiidcrlyitig palllological cause. 

Atlicrosclcrolic cliangcs of tlic cctitral retinal artery nlay prcsc~il as 
iscliae~iiic neuroyatliy of tlie optic Iicrve and cctitral retinal artery tliro~nbo- 
sis. Rctitlal vciri occlusion niay occur due to an atlicrosclcrtoic plaque erod- 
ing into tlie vein froni at1 arljacent artery as botli lie within a single 
slicalli [36j. 111 patients will1 trarisicnt iscliacniic attacks ctiibolic tiralcrial 
tilay be sccti at artcriolar birurcatiotls [34]. 

I<csolutioti of vascular cliatiges usually occurs will1 treatment. Haemorr- 
Iiagcs and exudates niay resolve ovcr 2-10 wceks, tlie latter becoming gran- 
ular and later liard and waxy in apl)earalicc bcfore cotilplelc rcsolutio~i. 
I'apilloedcnia Inay takc sotile tiiollllis Lo rcsolvc. 





11i;iy 1~ tluc lo ;i blockcd air vent witliin tlic v;llve ;ipparalus. 'I'liis is casily 
r-c~iiovctl atit1 clcanctl. 

AII ;itlull sized culT slioulcl be placcd s~iugly rou~id tlie patic~its arlii above 
Illc ii~~tccubit;il Sossa. Idcally tlie bladder sllould co~nplctcly cncirclc tlic arrii 
:ilitl i f  i t  tlocs 11o1 tlic bladtlcr cc~itrc niust be over tlie bracliial arlcry [41]C. 
A loosely al>l~licrl culT acts as a t~arrow cull' and gives a Liilscly liigli Inca- 
surclllcllt [42]. I~illntio~i sliould be 1-;11)id to 30 Inln I lg abovc lllc point of 
clisal>l>car;i~icc of tlic ~~ulsc .  Slow i~illatio~i causes co~lgcstio~i of I lic arm 
resulting il l  altc~iuatioti of Kol-otkoll' soulids atid Salsc elevation of the dia- 
stolic blood prcssirrc [43]. Dellatio~i slioiild ~ io l  exceed 3 111111 I-lg per pulse if  
u~itlcr-csliriiatio~i oS systolic blood Ijrcssurc and ovcrestiriiation of diastolic 
1)lood ~)rcssurc arc to bc avoided. l'ilti~ig of tlic Iiicrcury colu~ilti causes 
u~idcrcsri~iiatio~i ol'blood prcssurc. 'l'lic pressure sliould be read to tlic near- 
cst 2 tiiln I lg liuni tllc lop oS tlic ~licrcut.y ~iic~iiscus wliicli sllould bc at cyc 
lcvcl to avoid ~,arallax error. 

'I'llc patient sliould be il l  a rcstitig positio~i with the arai suj)l)orted by tlie 
observer to 1)rcvenl tlic clcvatio~i in blood pressure clue to llic isonictric 
cxcrcisc of ~iiai~itaitii~ig poslure [44]. Tlie arm sliould bc at Iicart level to 
avoid tlic alli'ct of Iiydrostalic p~.cssurc. 111 niost subjects, tlie intra-artcrial 
~)~'cssurc is equal i n  botli arnis [43]. l'licrc Iiiay, however, be a dill-erencc of 
I O  liim I.lg bctwcc~i arliis when siniulla~icous indirect rccordi~igs arc corn- 
pared ; tliis dill'crcncc occurs Illore frequc~itl y when tlie pressures in tlic two 
arnis arc rccorded sequc~itially because of tlie additional ell'ect of l>liysiolog- 
ical variatioti. Therefore, tlioirgli a diKct-ence in pressure recordings betweell 
;tt.~iis occ111.s iti patic~its will1 widcsp~.c:id atlicrosclerosis, clisscclirig aortic 
a1lcurysni and coarctatio~i of tile aorta, i t  co~n~iionly occurs it1 patic~its with 
110 vascular Icsio~l. Tlic prcssure sliould be rccortled in boll1 arliis i~iilially 
a~itl  tlie Iiiglicr nleasurcnient acceptcd as tlie true pressure. Tlie arm wit11 the 
liigliest pressure sllould be used fur ruturc tiieasure~iient. In general, tlie 
pressure is liigliest ia [lie right arm. 

.l'lie frequency range of Korotkofr sou~itls ill 40-1 20 cycles pcr secorid 
wit11 tiiaxi~iiuni a11il)litudc cc~itred about 100 cyclcs/s. Ul>o~i riiulllirlg (I'llase 
IV), tllc higher frccluc~icics arc atlcnuatcd iitid tlic t~~aximu~i i  a~iiplitude tlicn 
ccnlrcs about 60 cycles/s [46]. 'I'lic dial)lirag~n of rlle stellicscope is usually 
~iiade of still- l i~ie~i  bakelite desig~icd to atle~iuatc lower TI-equeticies. Tlie 
open cliest piece, or bell, Iiowever, lias a lower tiatural frcqucacy and is four 
tinics niore sctisitive to low Licqucncy sounds. Tlic acoustic range of Kor- 
olkoll- sou~ids is tlicrcfore better suitcd to tlie bell of the stethescope. I-low- 
cvcr, i t  is usually easier for nurses and trained lcchnical stan to use tlie 



cliaplirag~ii a~ ld  stctliescol)es useel by nurses may riot liave a bell attacliment. ' 

A si~iglc tubed stctlicscopc avoicls extraneous noise caused by two tubes 
1.ubbi11g against cacli other a~ id ,  by ~cducing tllc volu~lic of tlie device 
i~lcrcascs tlic eliicie~i~y of so i~~id  tsa~is~iiissio~i to llie car. Tlie stethescope 
Ilcad sllould bc placed as Iicar ils ~)ossiblc to tlie point of co~iipression of tlie 
artcry, bclow tllc lower edge or  tllc culT. 

111 liis tliesis or1 indirect blood ~)rcssure measurcnicnt, Korotkoff described 
rhrcc ~~llascs i l l  tlic arterial sou~lds Ilcard duri~ig cufl dellation 1471. Tlie 
a1q)cararicc of tlic first soulid cosrcsponded to systolic pressure. 'This was : 
Ivllowcd by a loudcr niurniur a~ id  Ii~ially disappearance of thc sound wliicli 
corrcspodcd to tlie diastolic pressure. In the subseque~lt decade, five phases 
of KorotkotT sounds wcrc clcscribcd. 

I'liasc I - First al,pcasatice of a clear tapping sound. 
I'llase I I  - I'eriod during wliicli a swishiog quality is heard. 
I'liasc I l l  - l'criocl cluri~ig wliicl~ soulids become crisper. 
I'llasc IV - Period of abrupt mufllitig of tlic sou~ids. 
I'liase V - L)isappearance of sou~ld. 

A~iotllcr plicnotiienon that may occur during cuff deflation is tlie ausculta- 
tory gal) wlicn tlic sounds disappear tctiiporarily, reappearing at a lower 

, I)rcssure. I f  auscult;ltion is tlot co~ltiriucd beyond this gap, a falsely liigli 
diastolic pressure will be recorded. 

No o1ie Iiypotliesis for tllc produclion of KorotkoK soulids has found 
gcneral acceptance. Theories have illeluded a sudden localised cliatige in the 
shape of tlie coliiprcsscd artcry, a water-lia~nnier alTcct of tlie wave Sront 
striking a statiooary colunlri of blood below tlie culT, fluid turbulence and 
resonance of air witliin tlie culT. Studies usi~lg a Doppler technique [46] to 
dilTeretitiate arterial wall rilovcriic~lt and fluid turbulence suggest that tlie 
Korotkoff sounds co~isist of a higher frequency conlpo~lctit due to sudden 
arterial wall ~i~ovetiic~it, atid a lower rsequeocy conipo~ie~it due to fluid dis- 
turbalice. At [lie point of ~iiuflli~ig, the higher frequency coniponcnt disap- 
pears. ?'his poi~lt corresponds with tlie period in which tile artery first 
re~liai~is ope11 tlirougllout the cardiac cycle, tliougli tlie relationship is 1101 
co~isistcrit. 'I'lieoretically, tlrcrcfore, this would appear to be tlic most logical 
cnd-point lor diastole bccausc 'in order Tor tile artery to rclnain open 
tlirougliout tlie cardiac cycle, culT occlusive pressure niust be lower llian 
diastolic pressure. According to tlie a~ialysis of A~iliker [48], tlie productioti 
of KorotkuIT soulids results fro111 dynaniic instability of the vessel wall 
induced by the cum pressusc. At this point oscillations induced in tlie arler- 



irll wall Ily tllc wavc li.olll arc a~lll)lilicd aud are dctcctcd as KorotkolT 
sou~irls. -1'llc linlils oT culT ~)rcssurc wllicll inrlucc dyna~ilic instability corrc- 
sl)o~itl to tllc systolic and tliastolic auscultatory 1)ressurcs. Outside tllcsc 
lit~lits. above tllc systolic or below lllc diaslulic prcssurc, no sou~lds arc 
Iicartl. 

I t  is no1 surl)rising, tl~crchrc. t11at as tllc origitl of the KorotkolT sou~lds is 
11ot satisfr~ctorily cxplai~lcd, tllcir rclationsllip to intra-arlcrial prcssurc has 
I~ccrl studied it1 dctail. klil~ly of tllcsc studics are not co~nparablc bccausc of 
dilli.l.ctlccs in rccllnirluc. ~o~nc\\autllors Iiavc compared dircct and iridircct 
rccortlings Trotii tllc same artcry. I lowevcr. i t  scenls probable that an ind- 
wclli~lg catlictcr woultl altcr sourld production fron~ an artery. In nlatiy car- 
lier stutlics, tlic tn~~istlucc'r-c:~llictcr syslc~~is Tor inlra-artcrial prcssurc Inca- 
su~.ctlle~ils wcrc of doubtliil accuracy :i~ltl it1 sorllc the freyuc~icy-an~plitudc 
cli:~racrcrisrics wcrc not given. I ' l~is varies greatly del~cnding 011 Icngtli and 
bore of tubing, Iransduccr typc and volu~~ic of tratlsducer clianlbcr [49]. 111 

sonlc sludics. tllc dircct radial 1)rcssurc in onc limb lias bccri co~iiparcd will1 
i~ldi~.ccl recortlings iron1 tllc opposilc bracliial artcry. Tllc systolic prcssurc 
i n  t l~c  ~.iitliill artery, I~owcvcr. is aboul 6 ~ i l r l i  1 lg Iiiglicr tlla~l i l l  t l~c  bracliial 
artcry and tlicrc Inay bc a dilTcrc~lcc in itltlircct prcssurc rccorclitrgs bctwccn 
ar111s. 

.I'llc sl)Ilygnlo~iiano~~~ctcrs used as standard for comparison will1 intra- 
r~t.tcrial ~.ccortlitlgs Ilavc varied bctwccli sluclics atid tliis niay altcr rcsults. 
'flic Lo~ldoti Scllool of tlygic~lc Sl)llygtnonia~lonlctcr [50] lias bccn used in 
two studics wllicll f:ivourctl pllasc IV KorotkoITsounds as tllc diastolic end- 
point [51. 521. Wc have found tlial this dcvicc tc~ids to undcrestinlatc blood 
1)rcssurc for two reasons. Firstly, a calibratiori error in thc device leads to an 
u~lrlcrl.ccording of 4 111111 I lg el liigllcr pressures- Sccoodly, tllcre is a dimcr- 
cnce i l l  decision end-points bctwcc~i this dcvicc atid tllc statldard t~ictl~ocl of 
blood pressure nieasurcliicnl. During tlcflation of the London Scliool of 
l lygicrle Spllyglllo1ilano1l1cter. thrcc Incrcury colunlns liiddc~l fro111 tlic ob- 
scrvcrs vicw ~no~li tor  culT prcssurc. l'lic l i l l  of 11lcr-cury in cacll colu~lln nii~y 
bc Ilaltcd i~ldcl)cndc~itly so tllat scparatc rccordings for systolic and diastolic 
~)ll:rsc IV and V pressure arc oladc. 111 ortlcr to cnsurc that the systolic 
elid-poiot lias bcc~i rcaclied, tlic second I<orotkolT soutid inus1 be takco as 
tllc systolic ctld-point. Silnilarly, the diastolic end-point is some variable 
pressure below the last sound, that point wllcre a sou~ld would be cxpecled 
but fails to occur. Furtlicr, tllc London Scliool of I-Iygienc Spllygniomanom- 
ctcr llas bee11 sllowtl to givc lowcr recordings of indircct blood pressure llian 
otlier ~iictllods, including the standarc1 nicrcury device [51, 531. This 111ay 



c.xpliiin iillly i l l  llicsc two studies i~ldircct blood prcssurc tneasurcnlcnt will1 

tllc Lo~ldo~l Scliool of Hygicne Spllygtiiutnano~l~ctcr was lower t l ~ a ~ l  direct - 
111lra-arlcrial n~casurcmc~~t.  ' 

111 gcncral. 111ost authors have fou~ld that pliase V corresponds rllorc 
c.loscly will1 Ihc i~~lra-art~riill tliaslolic prcssurc. The Anicrican I-leart Asso- 
ciarioi~ has vasiously rccotii~iic~lclcrl phase V [54] and phasc IV [55] as tlic 
tlinstolic cntl-point, wllcrcas tllc World Hcaltli Organisation rccommetlds 
1l1i1I but11 1)llasc I V  i111d t)lr;lsc V be ~~ccordcd. 'l'l~c~.c is grcntcr agrcctllcl1t 
I)clwcc~~ ubsc~'vcts i~sir~g tllc silc~ll ratllcr Ilia11 tllc ~nulllcd end-point, a 
~iii~tlcr of gscat i ~ l ~ l m t a ~ l c c  in Irait~ ing obscrvcrs. We rcco~lltnend tllat pllasc 
V be Iakc~l as tllc rlinstolic pressulc. To avoid confusion, Ilowcvcr, we suy- 
1)urt lllc suggcslion that tlic TourtI~ and fifth pllltscs should always be noted. 
111 ~)atiriits wit11 a liigli velocity of blood [low, Korotkoll' sou~lds nlay bc 
Ilenrtl right tlowt~ lo zcso 1)rcssurc. In such cascs tlic Iburth phase sllould be ., 

lakct~ its tlic rliastolic cntl-poi~it. 
blany hctors i~llluc~lcc tlic diffcrcncc bctwce~l tllc indirect and dircct 

1)ressurc rccosdings. l 'he ~ncrcury or anacroid spl~ygn~omiino~lletcr mea- 
sures cull'p~.cssurc and i t  is assu~lled tl~at this rcllccts intra-artcrial pressure. 
111 gcncsiil, Ilowcvcr. the indirect ~i~cthotl  lctids to untlcrcsti~nalc tlic intra- 
askrial systolic pressure a~ id  tlic lift11 pliase diastolic cnd-poit~t tends to 
havc a vasiablc rcli~tionship lo intra-arterial diastolic prcssurc. l'llc relation- 
ship bctwcc~~ i~ltlircct ;~titl tlirccl blood yrcssurc rccordit~g dcpcnds on the 
clasticily, wall ll~ick~lcss and radius of tlic artery undcr co~nprcssion [ S G ] .  I1 
tl~iglit bc cx~)cctcd, t l~crcfo~.~,  tIli11 i l l  elderly subjects lllc prcssi~rc rcquired to 
collapsc tlic artcry would bc incrcascd. Tliis would lead to an ovcrestima- 
lion of tllc truc illha-arterial l~rcssurc by the indirect mctliod in the eldcrly, 
a ~ I I ~ I I ~ I I I C I I ~ I I  rel'crscd to as ' ~)seutlol~ypcrtct~sion' 1571. 

4.5. IIl~~dcI~~r. size 

Atlotllcr polet~tial source of error is the bladder size. IT tlie illflatable bladder 
within the cum is tlot ~natclicd for arm circunlrercnce indirect rncasure~ncnts 
bcconle unrcliablc. The zone of eKcctive prcssure cxerted by tile bladder 
narrows it1 dccl~cr tissucs so t l l i ~ t  in at1 obcsc subjccts tllc pressure witllitl a 
slandard bladder ( 1  2 c ~ n  x 23 ~ I I I )  may not bc fully exerted on the artery. 
-Tlicrefore, in ordcr to conlpress an adequate length of bracllial artery the 
bladder nlust be inllated to prcssurcs lligller than in non-obcsc subjects. 
A~lotller possible cxplanatiotl is that in obese subjects the bladder balloons 
into tile soft lissues and tllcrcrorc acts as an exceptionally narrow blad- 
tlcr [4 1 1. Ideally tllc cufi' bladdcr widtl~ sllould bc 40% of the arm circutn- 
fcrencc [XI]. Uladder widtI1, however, is less critical i T  a bladdcr oT suliicienl 
l c l ~ g ~ l ~  lo cotliplctcly encircle t l~c  arui is used and indirccl recordings witli 



sucll a bladtlcr corrclatc bcst will] i~ltra-arterial recordings [37j. We rccom- 
~iicntl 1ll;lt for adults llic blatldcr slloultl bc at least 35 c ~ i i  long and 12 cnl 
witlc. If  tlic bladder fails lo c~lcirclc tllc al.111, tllc centre of t l ~ c  blacldcr, oftc~i 
~ile~.kctl 011 tllc curl; nlusl bc placed tlircctly ovcl- tllc artcry to bc cotii- 
prcsscd. 

I<cl)ciltctl i~ldirect blood ~~~~~~~~~c rcco~.tli~igs Iiavc dcmonstri~tctl that casual 
1.vcortli11g I I I ~ ~  beill. litllc rcl;~tio~isliip to tllc patic~its ovcr;ill blood ~ S ~ S S ~ I K  

bcllaviour. I<;~licry 1591 Ilas sllow~l Ihc cu~lsidcrablc variatio~l in blood prcs- 
st~l.c o\.cr 24 11 tvith direct i~itra-;\rIc~.iaI I~I-cssure mcasurctncnts. -Tllis rliay 
:tlsu be t l c ~ n o ~ ~ s ~ ~ ~ a t c . t l  using null-i~ivasivc tccli~~irluc for ambulatory blood 
11rcsst1rc rccortli~~g (17igilrc I ) .  -I-llcsc devices arc providing uscfill cspccially 
i l l  l)alic'~lls \vitli I)ortlc~'lillc Iiyl)crtc~lsio~l i111d il l  ~ I I U S C  in W I I O I ~ I  blood prcs- 
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TIME OF RECORDING 
I;iRlrrc 1. Alilbulatory systolic and diastolic blood pressure (-)  and heart rate (- - -) 
recordi~~gs over a sixtcc~i-llour period (Rei~iler M2,000 seniia~~tonialic  orta table blood 
prcssure recordcr). 



s111.c co111roI is dillici~lt. Lllood ~)~.cssulc bcllaviour may also bc asscsscd by 
I~oliic rcco~.di~ig of blood prcssurc by lllc 1)alicnt or a rclalivc. Tliis is a 
sinlplc lccll~licli~c. rccluirilig only a snlall a~iiounl oftraining and i~lcxpensivc 
ccli~ip~i~cl~t 151. l'lic iliilial ~.ccortli~lg of blood prcssurc tends lo be liigllcr 
csl~ccially il l  tllc clinical c~iviro~lllicnt l)rcsuniabiy due lo anxicty. Ovcr 50°/u 
ul'~)atic~lts fou~lcl to have lligli blood Ijrcssure at tllcir lirst visit arc normo- 
tc~isi\~c on subsctluc~it cxa~ni~i:iliull (21. 1:urtllcr. rcl)catcd nicasurc~nctits oil 
il si~lglc uccasiull Illily bc higlily vi~~.iablc, tllc lirst rccording tending to bc 
Iliglicsl [60)  will1 iI g~.i~tlual lilll to basal lcvcls alicr four recordings at tcn- 
111 iiiillc ~IIICI.VIIIS. 111 1)1.;1cticc, tlic avcragc of tlirce rccordi~igs, two ill the start 
a~ ld  vile ill lllc c~ltl uf lllc cxa~lii~ialio~l, is consitlcrcd adcqualc [GI]. Tllcsc 
slluultl bc rcl)cotctl at u~ic  otllcr visit bcforc a decision is niadc on diagnosis 
or inallagclilcllt. I lo\vcvc~., in  cases ol' scvcrc or accclcratcd Ilypcrtcnsioti, 
trciltnlcllt Inay Ilavc lu be slarlctl car.lier. 

0bsci.ver crrur accounts for sonlc of tllc variation in blood prcssurc 
1.ccortli11gs n ~ i t l  is liigll I'or ~iicdici~l slaff[62]. 'I'liis is partly tluc to a differ- 
c ~ ~ c c  bctwcc~~ obscrvcr.~ wllicll ~cllccls itlatlcclualc traini~ig and lllc co~ltitiuc- 
irig clilli.~.c~lcc i l l  clii~stolic tlccisio~l cnd-l~oints. Nurscs ant1 doctors sliould bc 
t~.ainctl in bluud yrcssurc ii~casurc~iic~ll using cillicr a lilni or, tilore siniply, 
a biiiaur:il slcllicscol)~ so lIi;11 lcaclicr and traincc arc auscullaling the satlic 
soulids [63]. A I'urtllcr c o ~ l i p o ~ l c ~ ~ t  ol' obscrvcr variability is obscrver bias. 
-l'liis dcscribcs ill1 unco~iscious tclitlcticy of wising or lowcring a patict~l's 
bluorl 1)rcssurc. For cxat~iplc. ~llcr'c ~i~iglit be obscrvcr bias in ovcr-rcaditig 
blood 1)rcssul-c so t11at a pi~lic~il is i~lclutlcd in a drug trial. Siniilarly, we nlay 
u~itlcr-record bloorl prcssurc i l l  a you~ig Ilcaltliy nian and so 1101 labcl him 
Ilypcrlcnsivc. Digit p~.cfc~.cncc tlcscribcs llic lcndcncy to record blood pres- 
sures with ligurcs ending il l  O or 5, sucli as 80 and 95. Adequilte discussioll 
tlurit~g traioi~lg ~llr~kcs the obscrvcr awarc of sucli bias and ~iii~litnises its 
all'cct. Spccial ills~runicnts Ilavc been dcsiglied to ovcrcome tliis problcni 
csl,cci;~lly tluritlg ~.csci~r~li .  I'llc Loildoti Scliool of I-lygiclic ~ C ~ U C C S  boll1 
obscrvcr bias and tligil ~ ~ r e f c r e ~ ~ c e  bill II;IS disadvanlages already rcferred lo 
:lilt1 is cxpcilsivc ant1 cuti~bcrso~iic. l'llc 1 lawkcslcy ra~~do~ii-zcro sl)liygliio- 
t~i;lnonletcr is a ~i~crcury-i~l-gl:~ss spllygnio~na~io~iiclcr wllicli has lhc special 
lkaturc ol' obscuring [lie zero lwint for cacli rccording u~ilil aftcr tllc systolic 
ant1 tliaslolic c~ld-l)oints Ilavc beet1 rcacl. Tllc rcsults tiiusl tlle~i be corrcctcd 
for tllc 7.~1.0 1)oitll wliicll v;lrics I ) e l~ec~ i  0 and 60 111111 I-Ig [64]. I t  llas thc 
advaliti~gc of being liot illi~cll I;~~.ger tIi;111 tI1c ~ta11dili.d I I I C ~ C U I . ~  syl~yg~liotiia- 
t~onictcr and is rcasotlably pricctl. 

4.7. Uloud yr~i7s.~rrr~e ~rtcastrr.crrrcrrt irr sl)ccial si(uu(iorrs 

Dlood ~)rcssurc determination in cliildren and inTants is dificult bccausc of 
tlic clTccl of anxiety, rcsllcssncss ant1 cryitig, and ill addition, it is lnore 



rlil'ficull lo a ~ ~ c u l l i ~ l ~  tllc t iu ru tko lT~oi~~~t I~ .  I:i1rtI1cr, blood prcssurc is Iabilc 
;11lrl i t  is csl~ccially illlporta~ll lo rely on repealed ~ncasu rc~~~cn l s  for diagtlo- 
sis. I'ropcr cull'blatltlc~. s i x  is cssct~lial I'ur recording accurnlc pressurc rci~d- 
i~lgs. l'uo large il cuff urlde~~csti~~iillcs i111d too s111all a cuff ovcresli~natcs 
I)lootl p~cssurc. 111 gc~lcri~l. IIIC c~l'l '  blitdtlcr s h ~ u l d  bc widc cr~ough to covcr 
lwu-llli~tls of tllc ul)l)cr i1r111 a11t1 101lg C I I V ~ I ~ I I  lo fully e~lcirclc i t  [GS]. CulT 
I)li~tltlc~. witlllls I.i\llgc li.o111 2.5 cln I'or i~l(il~lls to 9.5 em for oldcr cliild~cn. 
blulllil~g ol' soutlrl is r e c o ~ ~ i ~ l l c ~ ~ ~ l c d  ;is II IC best i ~ ~ d c x  of dii~s~olic prcs- 
s u ~ c  [ G O ] .  111 50'H/0 or cllilclrcn. o n l y  one dii~slolic auscultalory crilcrion 
occ111.s i n  11li11 1llct.c is tlo clisccr~litblc l ~ l i ~ l l l i ~ ~ g  bcforc dis;~pl)ca~-~~lcc 01' ~ I I C  
soi~~ltls. 111 ~~co~la lcs ,  ~)oor so1111tl p~'ocluction lilay cxcludc accuratc rccord- 
i~lgs by auscul la~io~~ a~ltl olllcr tccl~~~iclucs lnay be Ilcccssary. l'lie Artcrios- 
t)lltk is iI C!C\.~CL' ~Il icIh dct~cls  i l l ' t~ l . i i \ l  ~ i 1 1 I  Iilo~C111~11t by all ullt'a~ollic 
~~lclhutl. I t  Ilas bee11 sllowl~ to give ;lccuratc 1.csults wllc~l co~npi~rcd will1 
boll1 olllcr itldirccl nlctlluds n t ~ t l  i~llra-artc~-ial rcco~.di~lgs 1671. Anotllcr dc- 
vice. tllc lilfr:~so~~dc 3000, tlctccls tile low licilucncy sounds procluccd by t l~c  
Ilullcr.itlg 01' l l~c  allc~.ial wall wllc~l lllc pulse wave passes i~ito [lie collapsed 
sc'glnclll. Alll~ougll outside tllc ncoustic ratlgc of t l~c  Ilun~an, this device 
rcl)rotluccs tl~csc lic<luc~lcics inlo an audiosigual. Despite its accuracy it1 

~ccorcli~~g systolic prcssures. [his device is irlaccuratc for diastolic record- 
ings (671. Otl~cr 111clliods uscd il l  cl~iltll.e~l i~lcludc 1l1e llusl~ n~ell~od, wl~icll 
gi \ ~ s  ill1 cst i~~ialc of tllc lllcall prcssu~ c [68J, and oscillor~lclry [69]. 

111 cartliac dysrl~yll~tnias, sucli as i ~ t ~ i i ~ l  librillatiotl, slrokc volunie. and 
ti~crcforc tllc blood p rc s su~~ ,  varies dcl)cndi~ig on tllc precccdiog pulse inlcr- 
val. 'Tllc point of o~lscl alitl disappea~allce of tltc KorotkoK sounds vary so 
t l~at lllc avcragc of lllrcc rccordirigs sllould bc take11 [37]. 

I11 cli~~ical sl~ock. bracliial artcry ~)ulsations liiay bc grcally tli~llinisl~cd 
and the blood pressurc is dilficult to estimate tllougll central pressurc may 
be wcll ~ i ~ a i n t a i ~ ~ c d .  Ultrasonic dclcctio~l 01' arterial wall niovctncnt (Artcr- 
ioso~~dc)  or of blood flow (Accoso~~) and i~ll~.a-artcrial recordings arc more 
nccuralc in this conditio~l. 

'I'llc blood pressure sl~ould bc rccordcd il l  llie tliigl~ w l ~ c ~ i  coarctalio~l of 
l l~c  aul'ta is suspcctcd. A c u r  c o ~ l t i ~ i ~ ~ i ~ l g  a bladder 18 cm widc and long 
cliougll to fi~lly c~lcirclc the tlligll sllould be uscd. I'lle culT is wlnl>pcd 
arou~lrl the tlrigll and l l ~ e  palicnl Ii~ys 1)rolie. 'l'llc prcssurc is rccordcd by 
ausculli~lit~g over llle j~oplitcal a1 tcry. S i ~ ~ ~ u l t a ~ ~ e o u s  inlra-arterial fcnioral 
and bracllial pressures arc cqual and l l~c  lcndcncy lo rccord lligllcr for~iial 
systolic prcssurcs by the i~~dircct ~iiclllod rcllccls inadequate c u r  size. 

Wit11 a rising population of patic~lts identified as hypcrlensivc ll~rough 
scrcc~li~lg prograllllllcs, tllc inly)orlaticc of cli~lical as opyoscd to laboratoty 
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