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Risk assessment for respiratory complications in paediatric
anaesthesia: a prospective cohort study

Britta 5 von Lingern-Slermiey, Krisztina Boda, Nell A Chambers, Clautia Rebrnana, Chrs iohason, Fatar DSy, Wajkd Mabre

Summary
Batkground Perloperative resplratory advarse events In children are o of the major causes of marbidity and mortality

during pasdiatric anaesthesla. We almed to identify sssoclations hatwesn family history, anseathesia managamant,
and occurrence of pertoperative respiratory agverse events,

Mathods We prospectively included all children wha had genaral anaesthesla for surgical or medical Interventions,
slactive or urgant procecures at Princess Margaret Hoapltal for Children, Perth, Australla, from Fab 1, 2007, to Jan M,
2008. On the day of surgery, anaesthetists In charge of paedlatric patlents completed an adapted version of the
International Study Group for Asthma and Allergles In Childhood questionnalre. We collected data on family medical
history of asthina, atopy, allergy, upper respiratory tract infectlon, and passive smoking. Anaesthesia managemant
and all perioperative resplratory adverse avents were regonded,

Findings 9287 questionnaires were available for analysls. A pesitive respiratory history (nosturnal dry cough, wheezing
during exerciss, wheuzing more than three times in the past 12 months, or a histery of present or past ECZEMA) Wk
assoclated with an increased risk for bronghospasm (relative risk [RR] 8-46, 95% C1 €-18-11-39; p<0-0001),
laryngospatin (413, 3-37-5-08; <0-0001), and perioparative cough, desaturation, or alrwgy obstruction (3-08,
2:76=3-37; p=<0-0001). Upper respiratory tract infection was associated with an increased risk for perioparative
respiratory advarse events only whan symptoms were present (RR 2-05, 95% 1 1-82-2-34; p=<0-0001) or leas than
Zweeks hetore the procedure (2-34, 2-07-2-86; ped-0001), whereas symptoms of upper resplratory tract infection
2-4 woaks before the procedure significantly lowered the intidence of periopérative respiratory adverse evanty (0- 66,
0-53-0-81; pr<0-0001). A history of at least two family membery having asthma, atepy, or smoking increassd tha risk
for perloperative respiratory advarse gvents (all p<0-0001). Risk was lower with intravenous induction comparsd with
inhalstional induction (gl p<0-0001), inhalational compared with intravenous malntenancs of anaesthesla (all
pei-0001), sivway management by a speciatist pandiatric anaesthetlst compared with a reglstrar (all p<0-00401), and
use of face mask compared with tracheal intubation (all p<g-0001).

Interprotation Children at high risk for perioparative resplratory adverse svents could be systematically identifiad at
tha preanaesthetic assastrmuent and thus can benefit from 4 spacifically targeted anaesthesia management.

Funding Department of Anassthesia, Princess Margaret Hospital for Children, Swiss Foundation for Grants in Blalogy
and Medicine, and the Violuntary Academic Soclety Bassl,

Introduction
Deaspite the devalopment of guidelines for ansesthesla
manggement, perioparativa respiratory adversa avants:

svants in everyday clinical practice. However, most
paediatric studies have fogused on a spacific population, ®
8 specific condition (ey, upper respiratory tract

remaln gne of the major causes of marbidity and mortality
during paediatric angesthes|s,™ Many factors related 1o a
child's medical history, anaesthesia management, and
surgery contribute to their occurrence, Although pravious
studiss have reported some risk factors for perloperative
respiratory adverse events,”** whether children at high
rizk are being identifisd in clinlcal practice i3 uncertain.
Increated airway sensitivity, whith can be sssoclated
with current asthma, recert upper respiratory tract
infaction, or passive $moking, probably Increasss the risk
of perioperative respicatory adverse events,* The
incidence of upper respiratory tract infection in children
presenting for anaesthasia is hight and the prevalence of
#sthma is increasing In the peediatric population,” thus
angesthetists have to manage Increasing numbsrs of
children at high risk of perioperative respiratory adverse
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tnfegtion),* or the incidence of specific camplications,
pacticularly laryngospazm, "

Accurate assessment of the risk of perioperative
respiratory adverss events durlng the preanassthetic
assessment would enable anaesthetic management 10 be
tattorad to reduce the likelihood of thoss compligations,
A sultable risk assestmeant questlonnalre that could ba
used in the preoperalive setting would be useful,
especially because perlpperative  consultations  are
¢hanging from being medically-based to nurse-bassd. @

We almed 1o identify any associations between family
history, anaesthesia management, and otcurrence of
periaperative respiratory adverss events by assessing
children preoperatively with an adepled version of the
International Study Group for Asthma and Allergles in
Chiidhood (15AAC) questionnalre, =
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Methods

Study dasign

We prospectively included all ghildren wha had genaral
anaesthesia for surgleal or medical interventions, elective
or urgant precedures at Princess Margarst Hospital for
Children, Perth, Australia, from Feb 1, 2007, to Jan 31,
2008. On tha day of surgery, the anassthetist in charge of
the patlent used the modified ISAAC questionnaine® to
record upper respiratory tract infaction, Inclyd ng time of
the infection {present, <2 weeks earlier, or 24 weeks
earlier) and the symptoms involved (glear or green runny
nose, faver [body tempersture =38*C), and dry or molst
cough); asthma and wheezing In the past 12 months
{including tha number of wheezing attacks) or wheezing
with exercise; nocturnal dry cough persisling for more
than Z weeks In the past year; present or past hayfever,
BGZEMA, OF dllergy; passiva smoke exposure; and the
vtturrente of asthma, eczema, or hayfevar in first-gegree
relatives, Full details of the type of procedurs, the level of
experience of the anaesthetist In charge of airway
managemant, snaesthetlc managamant, and pastoperative
care were also racorded. The webappendix shows the
modifled questionnaire and the data collegtion sheet,

Questionnaires were attached 1o the anawsthesia record
and ware completed by the anaesthetlst in charge of the
patient. An interpreter wag available if needed to
overcome language diffi culties in famllles whose fivst
languaga was not English, The anaesthetists were nol
masked fo patiant information when compieting the
quaestionnalre becauss it formed part of the precperative
asgessment and we cannot ethically excluds such
informatign. However, anassthetists were not aware of
the study hypetheses until the data collection wes
tomplated. Anaesthesia managamant was left o the
discretion of the anaesthetist in charge with no
restrictions or guldelines imposed by the study. We used
the 1SAAC questionnalire™ for all the items related to
branchial hyper-reactivity, ssthma, and allergy and addad
information about passive or active smoking,

We documented all perloperative raspiratory adverse
evants and their Lima of cccurrance (during anassthasia
induction, during maintanance of anaesthesia, at
emergencs from anagsthesla, of in the postanaesthetlc
care unit), All apisodes of laryngospasm, bronchospasm,
airway gbstruction, oxygen desaturation (<95%), and
severe or sustained cough were reported as perloperative
respiratory adverse events. Chlidren werw also assessed in
tha postanaesthetic care unit for the aocurrence of stridor.
Laryngespasm was defined a3 complets sirway obstruc-
tlon associated with muscle rigidity of the abdominal and
chest walls. Bronchospasm was defined as increased
respiratory effort, sspecially during explration, and
wheeze on auscultation. Airway obstruction was deflned
a3 the presence of partial airwgy obstruction in
combination with a snaring noiss and respiratory efforts.
We recorded any treatmant that was needed in response
to perioparative raspiratory adverse events,

After approval by the institutional athles commltes,
this study was dona as & quality of care audit and parental
consent was waived bscause no change to standard
management was involved,

Statistical anatysls

Gtatistical analysls wag dome with SP53 (version 15.0),
We did univariate statistics with the Mann-Whitney
U test for continuous variables and the y° test for
categorical variables. For all analyses, wa used two-sided
tests, with p values less than 0-05 denoting statistical
significance. We adjusted p valuas by the stap-down
Bonferroni method with SAS (verzion 9.1.3),

We developed multivariate models for pericperative
bronchospasm, laryngospasm, and all gther complications
35 dependent variables. There ware many possible
independent  candidate  varlables, and  thecefore
daveloprment of the multivariate models needad variable
selection to aveid problems of redundancy and over-
spacification. We chose the indepandent variabyles in the
multivariste models on the basis of uncorrected p valyes
of the univariate tests (p<0-05) and on medical
considerations; some variablas with a p value less than
0-05 were not included Into the sst of candldate
independent veriables, Categorical varables with several
categorias ware transformed 1o binary variables along the
highest relatlve risk (RR) following the unlvariate testing.

When independent variables are ¢orrelated, there are
diffic uities in estimation of model coefficiants: tha greatar
the muitlcoliinearity, the greater the standard errovs, To
aveld multicollingarity, tha structure of the correlation of
the tandidate varigbles usad in the multivarlate model
was examined fiest by factor analysis and resultsd in five
factors: variables associated with heightened alrway
sensitlvity {present or recent [<2 weeks] coid, wheszing
with exercisa, wheezing more than three times In the
past 12 months, and nogturnal dry cough); present or
past eczema; Tamily history (asthma, rhinitis, or sczermna
in &t least two family members, or bath parents smokers);
anaesthesia {management by registrar, inhalational
induction, or change of ansesthetist during airwey
managament); and otslaryngology procedures, Instaad of
producing new artiflcial variables by factor analysis, we
collapsed original varisbles belenging to the factors using
the OR logical operator. These collapsed variables were
used in the multivarlate analyses togethar with age and
alrway managament. Multivariate analysis was done by
RR ragression begauss this method i3 appropriate for
modelling the risk factors of prospective studles,
Multivariate analysis uses a generalised linear model
with log-link funetion and binomlal-dependant variable.
Model fit was agsessed by a likelihood ratio test with
slepwise slimination process variables and possible
interactions with age, and fome medically plausible
Interactions were also axamined, Variables and their
interactions remalned in the model if thay Improved the
model fit with the likelihood ratio test.
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Multlple cccurrencas of risk factors were handied in  and a multivarlate analysis was done on these and other
two ways; highly correlated variables expressing simllar  less correlated varisbles. By contrast, multiple
Cltnical meanings were collapsed (nto one variable cocourrences  of respiratery compllcstions  wars
: considered Bz separate events in the same patlent
unless otherwize stated, Any associations that lost
slgnifi cange after corraction are reported 85 such in
the text.
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Roie of the funding source

The sponsors of the study had no rols in the study
design, data collection, data managament, data analysis,
data interpretation, or n the writing of the report, The
carresponding author had full sccess to all the deta In
the study and had the tinal respansibility for the decision
1o submit for publigation,

Results

After the 12 monthg, 0207 questionnairez (from
10436 children) were avallable for analysis. Tha mean
age of the children was 6-21 years (SD 4-8), Tables 1
and 2 show demogrephlc data and detalls of
anaasthetic management.

1392 (15%) of 9207 children had perloperative
reaplratory adverse svents: 193 (2%) had bronchospasm,
351 (4%) laryngospasm, 332 (4%) airway obstruction,
918 (10%) oxygen desaturation, 687 (?%) coughing, and
56 stridor (1%, table 3), Urgent procedures had a higher
risk for perioperative raspiratory adverse events than did
dlective procedures (17% {546 of 3201] ws 14% [B46 of
6006]; RR 12, 95% GI 1-1-1-3; p=0- (K1),

The American Soclety of Anesthesiclogists (ASA)
physical status classificetion system i3 used in clinlcal
practice to aszzess lhe risk for morbldity In pasdiatric
anaesthesia. We used this system 1o astess risk In

9284 children, 201 (27%) of 750 chlidren with a positive
respiratory history versus 288 (8%) of 3815 of those with
no Infection in tha past 4 weeks in ASA 1 had
perioperative resplratory adverze events; 389 (33%) of
167 versus 279 (12-5%) of 2227 in ASA 2; and
104 {33-2%) of 33 versus B8 (11%) of 888 in ASA
3(all p=0-0001), Howaver, for children with ASA 4, fiva
of 25 with a positive resplratory history had perioperatlve
respiratory adverse events compared with 27 of
98 children without (p=0-81),

Table 4 shows the effect of different aspects
of anaesthetlc managament on the risk for perioperativa
respiratory sdverse events, The risk of peripperativa
respiratory  advarse svenis was higher in children
premadicated  with midazolam than in those not
premedicated; if anaesthesla was maintsined with
desflurane rether than sevofl urane; or If the cords wers
sprayed with lignocaine than If not (table 4). Maintanance
with savofl urane wag not associsted with an Increased
ingidence of parioperative hronchospasm compared with
propofol (RR adjusted for age 1-21, 95% CI O-¥8=1-90;
p=0-50) but was sssociated with a higher incldence of
laryngospasm (237, 1+48-3-76; p<0-0001) Indapandent
of age (p for interactlon=0-139), The risk for larynge-
spasm was higher when thres or more attempls were
required to secure the airway thar whan the alrway was
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secured on the flrst attempt (table 4). However, the risk
for stridor was not higher when three or more attempts
were reguired (table 4),

When investigating the Incidence of sath individual
respiratory complication, we could not datect any
significant  difference betwesn the Ingldence of
complications after removal of the tracheal tube or the
laryngeal mask airway in awake or deeply anassthetised
children (data not shown). By contrast, the overall
intidenca of pericperative respiratory adverss svents was
higher in children who were awake when their laryngeal
magk alrway was removed and lowsr in those who were
awake whan thelr tracheal tube was removed (tabla 4);
however, these differences ware no longer detected with
sither davice in the recovery roamn (table 4).

We nated a highar rate of perioperative laryngospasm
in children who had an uncuffed tracheal tube than In
those who had a cuffed tracheal tube (10% [122 of 1268]
ve 3% [42 of 1616], RR adjusted for aga 3-1B, 95% Ci
2+ 14=4-73; p=<0-0001). The rate of perioperative broncho-
spasm did not differ by use of uncuffed tracheal tubes
compared with cuffed tracheal tubes (5% [63 of 1268] vs
3% [45 of 1616); RR adjusted for aga 1-08; 0-57-2-05;
peQ-811), but in case of unguif ed tracheal tube, the
Incldence of bramchespasm incressed with age (RR
adjusted for endotrachesl tube by age interaction 1-10,
1-04-1-15; pa0-001), The incidence of strldor was lower
whan cuffed tracheal tubes wers used (0% [six of 1400))
than when uncuffed tracheal tubes were used (4% [38 of
1039]: RR adjusted for age 0-22, 0-08-0-56; p=(-001),
Independeryt of age (p for interaction=0- 50),

In multivarigte analyses, the major risk factors for
perioperative respiratory adverse events were the
cullapsed varlables positive respiratory history, eczema,
family history (atepy and smoking), and anassthatic
management (tables 5=7). The risk for parioperative
respiratory adverse events was higher when children
were exposed 10 maternal smoking (RR 1-87, 95% C|
1+¥2=2+04; p=0-0001) or both parents smeking (2-08,
1-85-2-26; p=0-0001), it was lower when only the father
smoked (1-18, 1-08—1-31; p=(-001) The risk factora for
bronghospasm (table 5), laryngospasm {table 6), and
other perigperative respiratory adverse events (table 7)
were gimilar except that older children wers less
likaly to have laryngospasm and other parioperative
raspiratory sdverse events (cough, desaturation, or
ghrway obstruction) than were younger childran. We
nated no Interactions batwasan sge, type of anaesthatic
managament, or positive respiratory history on the
risk for perioperatlve respiratory advarse events (data
not shown).

The risk for perioparative respiratory adverse events
was higher for children with present or recsnt upper
respiratory tract infection than for those who had not had
a respiratory Infection in the past 4 weeks {table 8).
Parental reports of present fever were associated with
Increased risk of perigperative bronchospesm and other

www.thelancal.com Vol 378 September &, 2010

perioparative raspiratory adverse events and racent faver
(=2 weeks) was associated with risk of lanmgospasm
compared with patlents with ne symptoms (table 9),

Discussion

Findings from thig large prospective cohort study show
that factors wasily obtained &t 3 preanaesthetic
assessment, Including respiratory symploms, eczema,
or a famlly history of asthma, rhinitis, eczemg, or
exposure to tobacco smoke, were associated with an
increased risk for the occurrence of perloperativa
respiratory sdvarse events, Additionally, an upper
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respiratory tract infection was associated with an
increased risk for perioperative respiratory advarsa
events only when the symptoms wers present or had
occurred within the 2 weeks before the procedura.
These risk factors could form a risk sssessment for
perloperative respiratory adverse svents that would
allow anaesthetic management to be tallored to a child's
risk profile. This study also emphasised the importance
of the effect of skilled snaesthesia managsment by
consultant paediatric anaasthatists on the prevention of
perloperative respiratory adverse avents, particularly
when Intravenous anaesthesls and nen-invasive alrway
davices ware uzed.

Qur goal was 1o identify risk factors that are essily
detectable during the preanaesthetic asssssment by use
of a valldated questionnaire adapled to the anassthetic
environmant. The anaesthetists were not masked to
patient information when completing the questionnalre;
thus, we canngt extluda the posaibillty that asking tha

ralevant questions might have potentially affscted the
subsequent anaesthetlc management. We sttemnpted to
keep toa minimum the sffect of polential confounding
results from highly associated risk factors by using
combined variables Inthe multivariate analyses.

This study shows that a positive respiratory history is
bettar predictor for the octurrance of perlgperative
rasplratory adverse evants in paedigtric anaesthesia than
the ASA physical status. Additionally, the risk within
each ASA category was higher in children with a pogitive
resplratory history than In those without. Age alsg
influsnced the risk for perioparative resplratory advarse
events,” particularly laryngospastn, with the relatlve rigk
decreasing by 11% for each yearly increass in age (deta
not shown).

A positive respiratory history was more predictive for
bronchospasm and, to a lesser axent, for laryngaspasm
than for otter perloperative respiratory adverse events,
The rsk for bronchospasm was fen times higher in
patients with nocturnal dry cough than In patlents
withaut, Similany, a personal history of eczema increased
the relative risk for bronchospasm, which might be
explalned by the fact that eczems, especially in older
chitdren, is frequenily associated with stopy, present
wheeze, and asthma.* & personat history of hayfever was
also associated with an Ingreased risk for bronchozpasm,
which underiles the potantial assoclatlon betwesn atopy
and parioperative bronchospasm,

In agreement with previous studies, a presant or
recent upper respiratory tract infection Increased the
risk for perioparative respiratory adverse avants,
particularly for laryngospasm.** Additionally, symp-
toms of upper respiratory tract infaction—Including
moist cough, green runny nose, and fever—ware
associated  with increased rates of perloperative
respiratory adverse events, This significantly higher
intldence of such adverse events in children with a
present or recent upper respiratary tract infection might
be attributed to sirway inflammation, Interaction with
the autonormic nervous system, and consecutively to
airway sensltlvity induced by the upper respiratory tract
Infection, which laats for several weeks In some
patients.®" Although the timing for the peak eceurrance
of perioparative respiratory adverse events and tha
decision of how lorg to postpone surgery is stil
debted,** thig study provides evidence that the high
risk for perioparative respiratory adverse events s
limlted to the first 2 weeks after an uppar raspiratory
tract infection and thus rescheduling a patient 2-3 weeks
after upper resplratory tract infection would be a safa
approach. This recommendation 15 in line with previgus
studies’™ suggesting thet there i$ no increese In the
incidence of perloperative respivatory adverse events in
ghildren with an upper respiratory tract infection more
than 2 weaks before the procedurs.

Lowar respiratory tract slgns, comorbidities, and the
type of procedure need to ba considered when scheduling
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surgary for achild with a recent upper respiratory tract
Infegtion,* A history of wheezing with axarcisa or more
than three episodss in the past 12 months was associated
with a greater risk of perioperative bronchospasm
compared with the presence of arecent upper respiratory
tract infection. These findings might be related to the
presence of increased airway sensitivity, possibly caused
by underlylng chronic airway inflammation,

Although a famity higtory of asthma and ailergy has
bean suggested to increase the prevalence of thess
diteases In childran,™ iis effect on perioparative
respiratory adverse eventa iz unkngwn, |n this study,
the presance of asthma in at Isast two famlly members
was assoclated with o significantly | ncreasad r elative
risk of bronchospasm. Moreaver, eczema, rhinitis, or
asthma in at least two family membars incrassed the
risk of potentially hife threatening complications
{larynguspasm  and bronchospasm) by nearly thres

www thglgneelcom Vol 1M Ssptembar 4, 2090

times. This study shows that a famlly history of allergy
or asthma is an independent risk factor for perloperat|ve
respiratory adverse events, Previous studies identifled
expture to tobacco smoke as 8 risk facter for
perioparative respiratory adverss wvants.t = Datg from
this atudy provide further inslght into the effact of the
smoking habits of different family mambers; the risk
for perioperative respiratory adverse events was higher
when children were exposed to matarnal smoking or
both parents smoking than when only the father
smoked, These findings might be relsted to the
difference in exposure to lobacta smoke from tha
primary careglver, Pravious reports have sugnested that
the risk of heightened bronchial responsiveness s
highest if both parants smoke.?

The importance of management of anassthesia by
spechalist  paediatric  anaesthetlsts 10 decrease
parioperative respiratory adverss events has been
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debated.®* This study confirms the incressed risk for
perloperative raspirstory adverse evants when a patlent
has been cared for by & registrar, and underlines the
further increased risk when the registrar falled to secure
the alrways, We reported an Increased risk of
perioperative respiratory adverse svents associated with
otalaryngology surgery. and with urgent procedures,
The type of angesthesia induction seemed to greatly
affect the risk for perioperstive respiratory adverse
ovents; [ntravenous imduction (propofol} was assoclated
with 8 significantly lower Incidence of perioperative
respiratory adverse events than was Inhalational
industion (sevoflurane), particulady with regard to the
oCcurrence of laryngospasm. Although extrepolation of
the results to one intervantion Is difficult becausa maost
children might be taking a comblnation of drugs
between induction and maintenance and might be

givan different airway devices, our results suggest that
intravencus anaesthesia might be associated with lower
Ingldence of parioparative respiratory adverse events,
Additlonally, propoful used as 8 maintsnance drug
was batter at prevenlion of pericperative respiratory
adverse events than sevofiurane,™ whareas tha use of
desflurans was assoclated with a signiflgant increass in
perlgperative respiratory adverse avants. This finding is
not surprising because we recsntly showed that the use
of desflirana in ghildren was associated with an Increase
in airway resistance in children, particulary in those
with helghtened airway sensltivity.™ In agreement with
the strong bronchodilating effects of iscflurane. ™ the
incidence of bronchospasm was significantly tower
when this drug was used 10 maintain ansasthesla. The
incldence of all perioparative respiratory adverse svents,
particularly laryngospasm, s increased after direct
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stimulation of the upper airways by laryngeal mask  attantlon to the increased risk for the gecurtence of all
alrway or tracheal tube. Use of sirway management a3 perioperative respiratory adverse events, particularly
an independent factor in the muktivariate analysis drew  laryngospasm, Howsver, although  there was no
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diffarence between the laryngsal mask alrway and the
face mask with regard to the oceurrence of parioparative
bronchespasm, the use of laryngeal mask alrway was
associatad with a significantly higher risk far larynge-
spasm, but to a lesser extent than with the use of
tracheal tube. This finding I3 In line with pravious
reports®* and can be attributed to the fact that bath the
laryngeal mask airway and the face mask do not
stimulate the trachea,” Taken together with the
Increased risk of perloperative respiratory sdverse
events in children with a positive resplratory history or
recent upper resplratory tract infection, the data from
tha present study suggest that children at increased risk
of perioperative respiratory advarse events should be
managed by an experiancad paedlatric anassthatist with
induction and malntenance of anaesthesia done with
intravenous propofol and the alrway maintained with a
laryngesal mask alrway.

The ingidence of parioperative laryngospasm and
bronthospasm wag signifi cantly higher when the vocal
cords were sprayed with llgnocaine before tragheg
intubation. Although some investigators have reported
that ldocaine can attenuate the nautrally-medigted
reflaxes that provoke bronchoconstriction, = others have
reporied a potential incregse in airway tone after aerosol™
and Intravenous™ adminigtration of lignocalne. Thus,
despits the results of our study, further systsmatic
Investigations are needed 1o confirm the effct of
lignacaing in the presence of bronchial hypar-reactivity,

Although there was a potential reporting bias in thig
large prospective cohort study, we were able to identify
rgk facters in children's medical history that wers
agzociated  with an ingreased risk for pericperative
resplratory advarss events (hlstary of & recent cold,
wheezing during exercise, whaszing mare than thras
times In the past 12 months, nocturnal dry cough,
eczema, ora famlly history of asthrna, rhinltis, eczema,
or expogure to tobaceo smoke), These risk factors should
be explored during the presperative azsessment in all

children to establish tha best anaesthesia care. Children
at high risk of perloperative respiratory adverse events
might benefit from anaesthesla management including a
speclalist pawdiatric anpesthetist, intravenous Industion
and malrtenance with propofol, and avgidancs of trachaal
tube for airway management whan possible.
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