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ABSTRACT KEYWORDS
The relevance of dorsalis pedis artery blood pressure and brachia artery blood Arteriadorsalis pedis;
pressure in supine position has been studied, in the state of epidural anesthesia Brachial artery;
and shock recovery, in different age groups, to investigate the clinical value of Blood pressure monitoring;
perioperative monitoring dorsalis pedis artery blood pressure.100 orthopedic Epidural anesthesia;
and obstetrics pati ents undergoing epidural anesthesia, and 80 hypovolemic shock Shock;
(trauma, hemorrhagic shock) with recovery, were collected. The left dorsalis Recovery.

pedis artery and brachial Blood pressure were monitored by the multi-function
monitor in al patients, during the period of pre-anesthesia, anesthesia satisfac-
tion and post-surgery, and the shock and the recovery process in supine posi-
tion; 150 selected-surgery patients, included 50 children, 50 young and middle-
aged cases and 50 ol d age cases, also were collected. Theleft dorsalis pedisartery
blood pressure and brachial blood pressure has been monitored in all cases. There
was no significant difference between the SBP and DBP of the | eft arteriadorsalis
pedis and the SBP and DBP of brachial artery, during the time of pre-anesthesia
and anesthesia satisfaction. But compared to the brachial artery, SBPand DBP of
theleft arteriadorsalis pediswere higher, in 9mmHg and 7mmHg each (P <0.01),
and the blood pressure of the two parts was linear correlation in these threetime
point. There was high rel evance between the dorsalis pedis artery blood pressure
and brachia Blood pressure during the period of shock and the recovery using of
vasoactive drugs. There was no significant difference between the dorsalis pedis
artery blood pressure and the brachial blood pressurein the children’s group; but
SBP and DBP of the left arteria dorsalis pedis were higher than the brachial
artery, in 20 mmHg and 5 mmHgin the young and middle-aged group (P <0.01, P
<0.05), and in 21 mmHg and 6 mmHg in the old aged group (P <0.01). The
circumference of distal lower leg and upper arm were almost equal in different
ages patients, and the dorsalis pedis artery blood pressure and brachial Blood
pressure were significantly correlated (P <0.01). The results showed that there
was a high positive correlation between the dorsalis pedis artery blood pressure
and the brachial blood pressurein the state of spinal anesthesia, recovery andin
different ages. Monitoring the dorsalis pedis artery blood pressure can reflect the
hemodynamic changestimely and objectively. This method can substitute moni-
toring the brachial blood pressure when necessary, and has an important clinical
vaue.  © 2013 Trade Sciencelnc. - INDIA


mailto:7885909@qq.com

BTAIJ, 7(11) 2013

Man Li et al.

467

INTRODUCTION

Indirect measurement of brachiad artery blood pres-
aureisgill themaost commonly usedindicatorsof clinicd
observation of patientswith hemodynamic changesand
assessing thecirculatory function. Objective, accurate
and timely monitoring of blood pressureisthe most ba-
s cand most important hemodynamic dynamic monitor-
ingtoolsinfirst aid and shock resuscitation”’. Inthecase
of traumaor burnsof both upper extremities, surgery on
both upper extremities, or deformity of congenital co-
arctation of the aorta, for which the method cannot be
implemented or cannot truly reflect the hemodynamic
changesin the body, we haveto monitor thelower ex-
tremity blood pressure4. Studies have shown that,
comparingwiththepoplited arteria blood pressureand
invasiveblood pressuremonitoring on lower extremity
arterieswhich needscertain technol ogy and equipments,
ankledorsalispedisarterial blood pressuremonitoring
issmpleand easy, and can objectively reflect thebody’s
hemodynamic changes®, but, inthe state of epidural
anesthesiaand shock resuscitation and at different ages,
supineankledorsalispedisartery isstill lack of system-
aticresearch. Theexperiment reseerched thedifferences
and correlation between supineankledorsdispedisar-
tery and brachial artery blood pressurein the state of
epidural anesthesiaand shock resuscitation and at dif-
ferent ages, toevd uatetheclinica vaueof ankledorsa-
lispedisartery blood pressresuscitation.

MATERIALSAND METHODS

Clinical data

Amongall hospitalized patientswho woul d accept
operationsunder epidura anesthesiaat Department of
Orthopedicsand Department of Gynecol ogy and Ob-
stetrics of our hospital from June 2011 to June 2012,
100 patientswithout cardiovascular system disease, cen-
tral nervous system disease, endocrinedisease, blood
volumeand abnormadl internd environment weresslected
randomly, including 50 men and 50 women, who were
aged from 20 to 60 and whose weight wasfrom 59-75
kg. 80 cases of hypovolemic shock (trauma, hemor-
rhagic shock) and resuscitation were selected, which
including 40 malesand 40 females, aged 24 to 55 years
old, weighing 54 to 80 kg; 50 hospitaized patientsin
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three age brackets were selected: (1) Children group
(<12yearsold), aged 5to 12 yearsold, weighing 18 to
32 kg; (2)Younger group, aged 20 to 59 years old,
weighing 58to 78 kg; (3) Elderly group, aged 60to 80
yearsold, weighing 61to 74 kg. Therewas no Gender
congtituent ratio difference of thethreegroups.

M easur ement methods

Blood pressure monito ring methods: (1) mea-
suretheleft ankle dorsalis pedisartery blood pres-
sureand brachia artery blood pressure using the GE
multi-function monitor; (2) brachia artery blood pres-
sure measurement: wrap the cuff on the mid upper
arm, leave cuff lower edge 2 to 3 cm from the cu-
bital fossa, align the cuff markingswith the arterial
pulseposition. Ankledorsalis pedisartery blood pres-
sure measurement: wrap the cuff on thelower leg,
leave cuff lower edge 2 to 3 cm from the medial
malleolus, align the cuff markingswith thedorsalis
pedis artery pulse position; measure the perimeter
of upper arm and lower leg at the midpoint where
the cuff wrapped for patients at different ages.

Timepoint of theblood pressuremeasurement

Under the condition of narcosis, patients’ blood
pressure was monitored at threetime points, i.e., 5
minutes before narcosis, after satisfaction with level
of anesthesiaand when the operation was compl eted.
the shock resuscitation group patients monitoring the
blood pressure during shock, using of vasoactivedrugs
(Dopamine, Phenylephrine) and after blood pressure
recovered satisfactorily. The blood pressure of all
groups of patients of different agesweremonitored at
about 8:00.

Satistical treatment

Theexperimental datawere expressed asmeant
standard deviation (meantSD), and analyzed using
analysisof variance, paired t-test and linear regression
by the SPSS13.0 software package, P <0.05was sta
tigticaly sgnificant for difference or correl ation coeffi-
cent.

RESULTSAND DISCUSSION

Therewas no significant difference among corre-
sponding values of SBPand DBP of the left ankle’s
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dorsal pedal artery and the blood pressure of the bra-
chid artery before narcosisand after satisfaction with
level of anesthesia(P>0.05). However, SBPand DBP
of theleft ankle’s dorsal pedal artery were higher than
the blood pressure of the brachial artery by 9mmHg

and 7mmHg when the operation was compl eted, re-
spectively, and ther differencewassignificant (P<0.01
and P<0.05), asshownin TABLE 1. Theblood pres-
sureof thetwo partsat thethreetime pointshad signifi-
cant positive correlaion.

TABLE 1: Comparison between blood pressur e of theleft ankle’sdor sal pedal artery and that of thebrachial artery under

thecondition of narcosis (n=100, mmHg, mean=+SD)

Before narcosis After anesthesia satisfaction After the surgery
Target Ankledorsalis Brachial Ankle dorsalis Brachial Ankledorsalis Brachial
pedisartery artery pedisartery artery pedisartery artery
SBP  137.95+18.18 127.14+14.28 113.23+19.39 110.12+1822 129.25+5.36** 120.41+13.11
DBP 84.63+11.18 83.08+8.93 71.21+15.23 69.31+14.27 82.07+9.21* 76.27+11.01

Between the 2 groups, *P<0.05, **P<0.01 was considered significant differences

In the two time points during process of shock
and using of vasoactive drugs, thedifference between
SBPand DBPof left ankle Dorsdispedisartery blood
pressure and corresponding value of brachial artery
blood pressure was not statistically significant (P>
0.05). Whileresuscitation to the blood pressure re-

turned to normal, compared with thebrachial artery,
SBPand DBPof ankledorsalis pedis artery, respec-
tively, were 11mmHg and 9mmHg higher (dl P<0.01).
The SBP and DBP correl ation test between the two
parts of the threetime pointswere highly significant,
asshowninTABLE 2.

TABLE 2: Comparison of theleft ankledor salispedisartery blood pressureand brachial artery blood pressurein shock

and resuscitation process (n=80, mmHg, mean=+SD)

Shock Using of vasoactive drugs Blood pressure recover ed satisfactorily
Target Ankledorsalis Brachial Ankledorsalis  Brachial Ankledorsalis Brachial
pedisartery artery pedisartery artery pedisartery artery
SBP 73.2+8.6™ 71.8+6.5 94.2+7.4" 92.5+3.6 117.9+10.8" 106.748.5
DBP 48.4+5.3% 47.9+52 59.8+4.5™ 60.3+4.7 74.5+7.4"% 65.4+7.1

Between the 2 groups, *P<0.05, “P<0.05, #P<0.01 was considered significant differences

At different ages, measure the perimetersof cuff
wrapped around the upper arm and lower leg at the
midpoint, results show that: the children groupswere
16.45+4.78 cm, 17.16 &+ 3.79 cm, the younger group
were26.43+3.29 cm, 27.21 £2.64 cm, the elderly
group were 25.75+ 3.26 cm, 26.64 + 3.32cm, and
the difference between two values in above three
groupswas, respectivey, 0.71cminthechildren group,
0.78cmintheyounger group, and 0.89cmintheolder
group, which werevery closewith no significant dif-
ference (P> 0.05).

Inthechildrengroup, the SBPand DBPof |eft ankle
dorsdispedisartery wereonly 2mmHgand the ImmHg
higher than that of brachid artery, respectively, the cor-
responding va uesweresmilar without satistically Sg-
nificant (P> 0.05); in younger group, SBPand DBP of
ankledorsdispedisartery were 21mmHg and 6mmHg
higher thanthat of brachia artery, respectively (P <0.01,

P <0.05); inelderly group, SBP and DBP of ankledor-
salis pedisartery were 20mmHg and 7mmHg higher
than that of brachia artery, respectively (P <0.01, P
<0.05). The SBP and DBP of theleft ankle dorsalis
pedisartery and brachia artery blood pressuretestsin
group of children, younger and elderly groupshad a
significant positive correlation (P <0.001 or P <0.05),
asshowninTABLE 3.

Blood pressuremonitoring includesnon-invasive
and invasive blood pressure monitoring, in which
noninvasive brachia artery blood pressuremonitoring,
asthe blood pressure close to the aortic blood pres-
sure, isstill the most common and important clinical
method, isimportant clinical indicatorsand monitoring
meansfor assessment of cardiovascular function and
creulatory functioninresuscitation. Invasveblood pres-
suremonitoring can provide accurate, reliableand con-
tinuous arteria blood pressure data, but thetechnica
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requirementsof itsequipment and operation, invasive
complicationsand “implementation period” limits its clini-
ca application, especidly intheearly periodsof resus-
citation. Previousstudieshave shown that, for thesame
intravascular pressure, theblood pressurevauesmea:
sured by theindirect method were positively correlated
to the extremity perimeters. Monitoring perimeter of
the popliteal fossais much larger than the upper ex-
tremity, therefore, poplited artery blood pressure mea-
sured withthe conventiona elbow arteria blood pres-
suremeasurement cuff isoften significantly highert, the
monitor cuff requirementsand inconvenient limititsap-
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plication, whichisonly commonly usedfor auxiliary di-
agnosisindiseasesin coarctation of theaorta, Takayasu
arteritis, or arteriosclerosis obliterang®, but the follow-
ing casesrequireclinical monitoring of the lower ex-
tremity invasiveor non-invasive blood pressurd”®: (1)
Thefirst aid when doubl e upper extremity traumaor
burns, especidly theresuscitationwith systemictrauma;
(2) Theintraoperativeand postoperative guardianship
of both upper extremitiessurgery at thesametime; (3)
congenita coarctation of the aortadeformitieswhich
need to monitor blood pressure to guide treatment of
trauma, shock, or other surgical diseases.

TABLE 3: Comparison and correlation testsof theleft ankle dorsalispedisartery blood pressureand brachial artery

blood pressureat different ages(n=80, mmHg, mean=+SD)

Groups Target Ankle dorsalispedisartery Brachial artery r P
Children SBP 105.1+14.8 103.5+£12.3 0.93 0.001
DBP 69.5+9.6 68.4+11.5 0.94 0.001
Y ounger SBP 149.5+11.7 128.94+13.1** 0.82 0.001
DBP 85.1+8.6 79.2+9.4* 0.86 0.001
Elderly SBP 178.2+10.3 158+ 12.2** 0.79 0.01
DBP 95.5£12.6 88.2+9.7* 0.72 0.05

Between the 2 groups, *P<0.05, **P<0.01 was considered significant differences.

According to thisobservation, it wasfound that,
when asupine position was adopted, corresponding
vauesof SBPand DBPof theleft ankle’s dorsal pedal
artery aswel|l astheblood pressure of the brachia ar-
tery before narcosisand after satisfactionwithleve of
anesthesiahad no significant difference, while SBPand
DBPof theleft ankle’s dorsal pedal artery were only
higher than the blood pressure of thebrachia artery by
9mmHg and 7mmHg when the operation was com-
pleted, respectively. At thethree time points, straight
linesof theblood pressure of thetwo partshad positive
correlation. It wasimplied that monitoring theankle’s
dorsal pedal artery could reflect changes in an
organism’s hemodynamics and was a reliable way to
replace monitoring of brachial artery’s blood pressure
clinicaly duringintraspind anesthesia. Theauthor has
applied monitoring of theblood pressureof theankle’s
dorsal pedd artery to children’s upper limbs’ fracture
open and internal fixation operation, scald of adults’
upper limbs or traumatic patients’ recovery and
perioperative period careduring operationsand proved
that thismethod issafe, reliable, convenient and appli-
cable. However, itsclinical valueinmonitoring of pa

tients with cardiovascular disease during the
perioperative period still needsto be observed.

Inthe caseof shock, resuscitation andfirst aid, ar-
terid blood pressureisone of themaost commonly used
indicator of clinical human data collection process, the
accuracy of measurement isdirectly rel ated to the con-
dition analysi's, judgment and processing, So no matter
what measurement method i sused, accuracy and dy-
namic changeisextremey important. Thisstudy shows
that, inmild and moderate shock and resuscitation pro-
cess, with vasoactivedrugs, ankledorsalis pedisarte-
rial blood pressure and brachia artery blood pressure
vauesareclose, consistent with thechange. Whenthe
blood pressurereturned to normal after basi ¢ resusci-
tation success, thetwo parts of blood pressureisstill
highly significant, prompt that, to common clinical hy-
povolemic shock, during first aid resuscitation, moni-
toring of theankle dorsdis pedisartery blood pressure
a so can beatimely, realistic assessment of the body’s
circulatory function. However, brachial artery blood
pressure monitoring cannot beimplementedinasevere
trauma, shock rescue process, theimplementation of
theankledorsalispedisartery noninvasive blood pres-
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suremonitoringinashort period, at thesametimewith
atimely implementation of thelower extremity invasive
arteria monitoringisnecessary.
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