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P E R M IS S IO N

T itle  In traop era tive  P ain  M an agem en t: A tten u a tin g  P osto p era tiv e  P a in  in  P ed ia tric

Pa tien ts

D epartm ent N u rsin g

D egree  M aste r o f  S c ience

In p resen tin g  th is  in d ep en d en t stu dy  in  pa rtia l fu lfillm en t o f  th e  req u irem en ts  fo r a  g radua te  

degree  from  th e  U n iv ers ity  o f  N o rth  D ako ta , I agree  th a t th e  C o lleg e  o f  N u rsin g  o f  th is 

U niv ers ity  shall m ak e  it free ly  av ailab le  for in sp ec tion . I fu rth e r ag ree  th a t p e rm issio n  for 

ex ten siv e  co p y in g  o r e lectro n ic  access fo r sch o la rly  p u rp o ses  m a y  b e  g ran ted  b y  th e  p ro fesso r 

w ho su perv ised  m y  in d ep en d en t s tu d y  w ork  or, in  h is  absence, b y  th e  ch a irp e rso n  o f  the  

d ep artm en t o r th e  d ean  o f  th e  G radu ate  School. It is u nd ers to o d  th a t any  co p y in g  o r p u b lica tio n  

o r o th e r u se  o f  th is  in d epen den t s tu d y  o r  p a rt th e re o f  fo r financ ia l ga in  shall n o t b e  a llow ed 

w ith ou t m y  w ritten  p e rm issio n . It is a lso  u n d ers to o d  tha t due  rec o g n itio n  shall b e  g iven  to  m e  

and to  th e  U n iv ers ity  o f  N o rth  D ak o ta  in  an y  sch o la rly  u se  w h ich  m a y  b e  m ad e  o f  an y  m aterial 

in  m y  in d ep en d en t study.

S igna tu re

D ate
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A b stract

In trao pera tiv e  P ain  M anag em en t: A tten u a tin g  P o sto p era tiv e  P ain  in  P ed ia tric  Pa tien ts

M o re  th an  5 m illio n  ch ild ren  un derg o  su rgery  in  th e  U n ited  S ta tes each  year, and  it is 

e s tim ated  th a t u p  to  75%  (3.75 m illio n ) o f  th em  ex p erien ce  s ig n ifican t p o sto p e ra tiv e  pain  

(Fortier, M acL aren , M artin k , P erret-K arim i, &  K ain , 2009). W h ile  w e  h av e com e a  lo ng  w a y  in 

o u r  k n o w led g e  o f  p a in  in  ch ild ren , it is o ften  fo u nd  th a t p a in  is in ad equ ate ly  assessed  and  treated . 

A side  from  th e  c o st a sso c iated  w ith  inc reased  u tiliza tio n  o f  m ed ica l v is its , p sy cho lo g ical 

im p lica tio ns  (anx ie ty , av o idance , sleep  d is tu rb an ces), and  inc reased  p a ren ta l d is tress  re la ted  to  

p ed ia tric  pa in , th e re  are  m an y  p h y sio lo g ic  ch ang es asso c iated  w ith  p a in  th a t m ay  d e la y  o r 

p rev en t w ou nd  h ealing . In c reasing  aw aren ess  o f  p h arm aco lo g ic  tren d s in  p ed ia tric  an a lg esia  m ay  

ass is t an esth esia  s ta f f  in  p ro v id in g  ad eq ua te  in trao p era tiv e  an a lg esia  an d  d ecreasin g  

p o sto p era tiv e  pain .

M any  com p on en ts th a t co n trib u te  to p osto p era tiv e  p ed ia tric  p a in  h av e  b e en  studied . D ue 

to th e  ex ten siv e  am o u nt o f  resea rch  av ailab le  o n  th is  top ic, fo r the  p u rp o ses  o f  th is in d epen den t 

p ro jec t, re sea rch  w ill b e  lim ited  to  th o se  ch ild ren  ages 2 -12  years o ld  u n d erg o in g  to n sillec to m y  

and  ad en o id ec to m y  (T & A ). T & A  is o n e  o f  th e  m o st co m m o n  p ed ia tric  su rg ical p ro ced u res  and  is 

w ell k n o w n  to b e  asso c ia ted  w ith  s ig n ifican t p o s to p era tiv e  p a in  (F o rtie r et all., 2009).

T he  p u rp o se  o f  th is  in d ep en d en t p ro jec t is to  id en tify  p harm aco lo g ic  agen ts tha t are 

p resen tly  b e in g  em p loy ed  in trao p era tiv e ly  to  p ro v id e  an a lg esia  to  th e  p ed ia tric  po pu lation . A 

co m p rehensive  rev iew  o f  th e  lite ra tu re  w as p e rfo rm ed  u sin g  P ub M ed and C IN A H L  databases. 

C u rren t resea rch  fin d ing s o n  the  to p ic  o f  in teres t and  re la ted  to p ics  w ere  rev iew ed. M elzack  and 

W a ll’s g ate  co ntro l th eo ry  o f  p a in  w as u sed  as a th eo retica l fram ew ork.
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In trao p era tiv e  P a in  M an ag em ent: A tten u a tin g  P osto p era tiv e  P ain  in  P ed ia tric  P a tien ts

Pain is d efin ed  b y  th e  In terna tiona l A sso c ia tio n  fo r th e  S tud y o f  P ain  as “ an u n p leasan t 

senso ry  and  em o tion al ex perien ce  asso c ia ted  w ith  actual o r  p o ten tia l tissu e  dam ag e, o r  d escribed  

in  te rm s o f  such  d am ag e” (IA S P , 1994). C ertified  R eg is te red  N u rse  A nesth e tis ts  (C R N A s) and  

o th er an esth esia  p ro v id ers  a re  resp o n sib le  for p ro v id in g  anesthesia , am n esia , and  an a lg esia  to  

p a tien ts  w ho  a re  u n d e rg o in g  surgical p rocedures . A n a lg esia  is d e fin ed  as th e  ab sence  o f  p a in  in  

resp o nse  to  s tim u la tio n  w h ic h  w o u ld  n o rm ally  b e  pa in fu l (IA S P , 1994). T h e  ph ysio lo g ica l 

in d icato rs  o f  b lo o d  p ressure , h e a rt  rate , and  resp ira to ry  ra te  are  am o n g  th e  m o st co m m o n ly  u sed  

to assess p a in  in  p a tien ts w h o  are  anesthe tized . In ab ility  to  co m m u n ica te  v e rb a lly  does no t 

neg ate  the  p o ssib ility  th a t an  in d iv idu a l is ex p erien c in g  p a in  and  is in  n eed  o f  ap pro p ria te  pa in - 

re liev in g  trea tm en t (IA S P , 1994).

G o od  p a in  m an ag em en t is a sso c iated  w ith  im p rov ed  o u tco m es from  surgery , q u ick er 

c lin ica l recov ery , sh o rte r ho sp ita l stays, few er read m issio n s, im p rov ed  q u a lity  o f  life , and  

im p ro v ed  p a tie n t and  p a ren t sa tisfactio n  (T ru deau , L am b, G o w ans, &  L auder, 2009). In  lig h t o f  

the  p resen t ad v an ces  in  tec h n o lo g y  and th e  p ro g ress  th a t h as b een  m ad e  in  th e  sc ien ce  o f  

p h arm aco lo gy , a specific  fo rm u la  fo r p ro v id in g  ch ild ren  th e  m o st e ffective  an a lg esia  has e lu d ed  

h ealth ca re  p ro v id ers  du e to  v a riab ility  in  c h ild ren ’s p e rcep tio n  and  resp o n se  to  pain . R esearch  

cond u cted  on  th e  p e d ia tric  p o p u la tio n  is also su b ject to m an y  e th ica l co n side ra tio ns  w h ich  resu lts  

in  c o m p arab ly  few  ran d o m ized  co n tro lled  tria ls th a t d irec t p a in  m an ag em en t in  children . 

A n esth esia  p ro v id ers m u st strive  to  p ro v id e  ad eq ua te  an a lg esia  to  the  p ed ia tric  po pu latio n . T he  

c lin ica l q u estio n  o f  in te res t rem ains: w ha t ph arm aco lo g ic  agen ts u tilize d  in trao p era tiv e ly  p ro v ide  

the  m o st e ffective  an a lg esia  in  the  im m ed ia te  p o sto p era tiv e  period?
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Purpose

T h e  p u rp o se  o f  th is  in d ep en d en t p ro jec t is to  p ro v id e  a cu rren t rev ie w  o f  lite ra tu re  on  

in traop era tiv e  ana lg esic  agen ts u sed  to  trea t p a in  in  the  p ed ia tric  (2 -12  y ears) p o p u la tio n  

u n derg o in g  T & A . In  o rd er to  ad eq u a te ly  p ro v id e  e ffectiv e  trea tm en t b ased  o n  research , c lin ic ians  

need  to b e  k ep t in fo rm ed  o n  the  la tes t resu lts  in  p ed ia tric  and  p h a rm aco lo g ic  stud ies. T his 

in fo rm atio n  w ill b e  p resen ted  at th e  N o r th  D a k o ta  A sso c ia tio n  o f  N u rse  A nesth e tis ts  b i-an nu a l 

m ee tin g  in  B ism arck , N o rth  D akota. W ith  cu rren t ev id ence for p rac tice  p resen ted , p rov id ers  m ay  

in corp ora te  th e  resu lts o f  th is rev iew  in to  th e ir  in d iv idu a l p rac tices  to  p ro v id e  m o re  e ffective  

in traop era tiv e  ana lg esic  m anagem en t.

T he  b asis  o f  th is p ro jec t is  to  a lert cu rren t p rac titio n ers  to  th e  s ig n ifican ce  o f  th is 

p rob lem , p ro v id e  a rev ie w  o f  th e  p a in  p a thw ay , rev iew  th e  h is to rica l p e rsp ec tiv e  o f  p a in  in  

p ed ia tric  p a tien ts, and  to  p ro v id e  a  rev iew  o f  lite ra tu re  o n  th e  curren t p h arm aco lo g ic  trea tm en ts 

o f  in trao p era tiv e  pain .

Significance

U p to 75%  o f  ch ild ren  u n d erg o in g  su rg ery  ex perien ce  p o sto p era tiv e  pain  w ith  u p  to  50%  

ex p erien c in g  sev ere  p a in  (d efined  as a  p a in  sco re  g rea te r th an  o r equal to  8) a fte r su rg e ry  (F ortie r 

et al., 2010; B ean -L ijew sk i, K ru itbo sch , H u tch in so n  &  B row ne , 2007). A cco rd in g  to the  

N a tio na l H ealth  S ta tis tics  R ep orts  (H ing  &  B urt, 2007), am b u la to ry  (o u tp atien t) su rgery  h as b een  

in c reasing  in  th e  U n ited  S tates and  T & A  is am o n g  the  m o st co m m o n pro ced u res  p e rfo rm ed  on  

an o u tp atien t b asis  for ch ild ren  u n d e r 15 years o f  age. T h is  p a rticu la r su rg e ry  is a sso c iated  w ith  

in creased  risk  o f  p a in  a fte r surgery , adv erse  resp ira to ry  even ts, b leed in g , and  p o stop erativ e  

n au sea  an d  v o m itin g  (G u lh as  et al., 2003). It is im p o rtan t fo r an esth esia  p ro v iders  to  ad eq u ate ly
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trea t in trao p era tiv e  p a in  in  o rd er to  sm o o th  th e  tra n s itio n  from  the  o p era ting  su ite  to  th e  P A C U . 

R ead iness fo r d isch arg e  h o m e from  th e  P A C U  is co n firm ed  b y  p a tien ts  sco rin g  >  9 on  the 

s tan d ard ized  p o sta n es th es ia  d isch arg e sco rin g  system  (PA D S ) (M arsch all &  C hun g, 1999). T he  

c riterion  in  w h ich  th e  sy stem  is b ased  in clu des v ita l signs, ac tiv ity  leve l, n au sea  an d  vom iting , 

p ain , and  b leed ing . T h is  scoring  sy stem  h ig h lig h ts  the  im p o rtan ce  o f  ch oo sin g  th e  ap p ro pria te  

p h arm aco log ic  agen ts to  b e  ad m in is tered  in traop era tiv ely . P a in  at an  u n accep tab le  level to  the  

p a tien t o r th at w h ic h  can n o t b e  co n tro lled  w ith  o ral m ed ica tio n  m ay  d e lay  d isch arg e  from  the  

P A C U  and th u s  in c rease  th e  co st o f  p a tien t care.

P ain fu l s tim u li p ro d uce a “ f ig h t-o r-f lig h f  ’ re lease  o f  stress h o rm o n es w h ich  m ay  

ex acerb ate  in ju ry , p rev en t w o u n d  h ea lin g , lead  to  in fec tion , and  p ro lo n g  h osp ita liza tio n . F a ilure 

to  con tro l p a in  a fte r T & A  leads to  d ec reased  o ral in tak e  o f  liq uids, d eh yd ra tio n , and  g rea te r risk  

o f  h em o rrh ag e  from  h e a lin g  su rg ical w ou n d s (M o ho m m ad , Shahrbano , &  U lhaq , 2008).

A deq u ate  trea tm en t o f  p e rio p e ra tiv e  p a in  in  ch ild ren  can  red u c e  th e  m o rb id ity  and  m o rta lity  

assoc iated  w ith  su rgery  cau sed  b y  activ atio n  o f  th e  stress response .

K ain  et al. (2006) p e rfo rm ed  a  co h ort s tu d y  o n  ch ild ren  u n d erg o in g  to n sillec to m y  and 

aden o id ec to m y . P aren ta l a ssessm en t o f  th e ir c h ild ’s p a in  w as scored , the  c h ild ren ’s s e lf  rep o rt o f  

p a in  w as ra ted , and  an a lg esic  co n su m p tio n  w as reco rd ed  th ro u g h o u t the  p osto p era tiv e  rec o v e ry  

p e riod  (d efin ed  as th e  tim e  th e  p a tien t en te red  th e  p o st-an esth esia  reco v ery  un til 14 days 

fo llo w in g  th e  p ro ced u re .) T h o u g h  it is d ifficu lt to d e te rm in e  w h e th er  co n clu sio ns are  th e  resu lt  o f  

a ssoc ia tion  o r  cau se-and -e ffec t, in creased  an x ie ty  b e fo re  su rgery  w as assoc iated  w ith  in creased  

p o sto p era tiv e  pa in , an a lg esic  co nsum ptio n , s leep ing  p ro b lem s and decreased  p o sto p erativ e  

eating . L o nn q vist &  M o rto n  (2006) sug g est carefu l p re-o p era tiv e  p rep ara tio n  o f  ch ild ren  and 

th e ir fam ilies in  o rd er to  m in im ize  fear and  anx iety .
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Theoretical Framework

T he  g ate  con tro l th eo ry  o f  p ain , p ro p o sed  b y  M elzack  an d  W all in  1965, w as cho sen  as 

the  th eo re tica l fram ew o rk  and  u sed  to  ana ly ze  th e  re la tion sh ip  b e tw een  p harm aco lo g ic  

in te rv en tio n  and  p e rcep tio n  o f  p ain . C ertified  R e g is te red  N u rse  A n esth etis ts  (C R N A s) are 

resp o n sib le  fo r b o th  a lte rin g  th e  w a y  in  w h ich  p a tien ts p e rce iv e  p a in  and  p ro v id in g  e ffective  

an a lg esia  to  o p tim ize  con d ition s fo r rec o v ery  from  a  surgical p ro ced u re  th a t w as in d eed  p ainfu l. 

In o rd er to  u tilize  M elzack  an d  W a ll’s th eory  and  p ro v id e  ana lgesia , a  b asic  u nd ers tan d in g  o f  the  

p a in  p a th w ay  is needed .

P a in  signal p ro cessin g  in v o lv es  transd uc tion , tran sm issio n , m o d ula tion , &  p ercep tion . 

T ran sd u c tio n  is th e  p ro cess  b y  w h ich  a ffe ren t n e rv e  end ings in  th e  p e rip h era l tissu es  p a rtic ip a te  

in  tran s la tin g  n o x io u s stim uli in to  n oc icep tiv e  im p u lses  (p ainedu .o rg). V ario us s tim u li m ay  

fac ilita te  th e tran sd u c tio n  o f  pain . T h ese  in c lu d e  m ech an ica l s tim u la tio n  from  a sharp ob jec t, 

p o tass iu m  re leased  from  th e  inside  o f  d am ag ed  cells , p rostag lan d ins , h is tam in es  and  b rad y k in in  

from  im m u n e  cells  th a t in v ad e  an  a rea  d u rin g  in flam m atio n , and  su bstance  P released  from  

n earb y  n erv e  fibers. T h ese  stim uli cau se  the  p ro p ag a tio n  o f  ac tio n  p o ten tia ls  in  th e  n o c icep to r 

n eu ro ns lead in g  to  th e  tran sd u c tio n  o f  pain.

T ran sm issio n  is th e  p ro cess  b y  w h ich  im p u lses a re  sen t to  th e  d orsa l h o rn  o f  th e  sp inal 

cord , and  th en  a lo ng  th e  senso ry  trac ts  to  th e  b ra in  (p ainedu .org). P rim ary  a ffe ren t n eu ro n s are 

lo ca ted  in  th e  do rsa l ro o t gang lia , w h ich  lie  in  th e  v e rteb ral fo ram in a  at each  sp inal co rd  level 

(M o rg an , M ik ha il, &  M urray , 2006). E ach  n eu ro n  has a  s ing le  ax on  th a t b ifu rcates , sen d in g  one  

end  to  th e  p e rip h era l tissu es  it inn erv ates  and  th e  o th er in to  th e  d orsa l h o rn  o f  th e  sp ina l co rd  

(M o rg an , M ikh ail, &  M urray , 2006). In  the  d o rsa l horn, the  p rim a ry  a ffe ren t n eu ron  synapses 

w ith  a seco n d -o rd er n e u ro n  w h o se  axo ns cross th e  m id lin e  and  ascend  in  th e  con tra la tera l
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sp ino tha lam ic  trac t to  rea ch  th e  th alam us, re ticu la r  fo rm ation , nuc leu s rap h e  m agn u s, and  

p e riaq u ed uc ta l g ray  (M o rgan , M ik ha il, &  M urray , 2006). S eco nd -ord er n eu ro ns syn apse in  

th alam ic  nu clei w ith  th ird -o rd er  n eu ro n s, w h ich  in  tu rn  send  p ro jec tio n s  th ro u g h  the  in ternal 

cap su le  and  co ro n a  rad ia ta  to  th e  p o stcen tra l gyrus o f  th e  cereb ra l co rtex  w h ere  sen sa tion s o f  

pain , tem p era tu re , to u ch  and  p ressu re  a re  in te rp re ted  and  resp o n ses  to  th e  sen sa tio ns  are in itia ted  

(N age lh o ut &  P lau s, 2010).

M o d u la tio n  is th e  p ro cess  o f  d am p en in g  o r am p lify in g  th e  p a in -re la ted  n eu ra l signa ls 

(p ainedu .o rg ). T h is  is th e  step  an esth esia  p ro v id ers  m ay  a lte r w ith  p h arm aco lo g ic  agents. 

M o d ula tio n  m ay  o ccu r p e rip h e ra lly  at the  n oc icep to r, in  th e  sp ina l cord , o r in  sup rasp inal 

struc tu res  (M o rg an , M ikha il, &  M urray , 2006). R ich  a rrays o f  o p io id  recep to rs  (m u, k appa, and 

d elta) a re  p resen t in  the  do rsa l h o rn  (pain ed u .co m ). In  ad d itio n  to an  ascend in g  trac t, the  

n o cicep tiv e  sy stem  co n ta in s d escen d in g  pa th w ay s th at send  n eu ro ns from  the  fron tal cortex , 

h y p o tha lam u s and  o th e r  a reas  o f  the  b ra in  to  th e  m id b ra in  and  m edu lla , and  also  d ow n  to the  

sp ina l co rd  (p a in edu .co m ). T h e  resu lt o f  th e  d escen d in g  in h ib ito ry  in p u t is th a t in co m in g  

n o cicep tiv e  sig na ls  from  th e  p e rip h ery  a re  d am p ened , o r  even  b lo ck ed  en tirely , at th e  “ g a te” in  

the  d o rsa l h o rn  (pain ed u .com ).

P ercep tion  is th e  co n scio u s aw aren ess  o f  th e  ex p erien ce  o f  pain . P ercep tio n  resu lts  from  

the  in te rac tio n  o f  tran sd u c tio n , transm issio n , m o du la tio n , p sy ch o lo g ica l a spec ts and  o th er 

ch aracteristics  o f  th e  in d iv id ua l. A ll fo u r steps a lo n g  th e  p a in  p a th w ay  are tied  to g e th er b y  the  

G ate C o n tro l T h eo ry  (p ainedu .com ).

M elzack  and  W a ll’s g ate  co ntro l th eo ry  o f  p a in  p ro p o ses  th a t th e  dorsal h o rn  o f  th e  sp inal 

co rd  o p era tes  s im ila r to  a  g ate  b y  m o d u la tin g  the  flow  o f  n e rv e  im p u lses from  th e  p e riph eral 

fibers to  the  cen tral n e rv o u s system . T he  in tem u n c ia l n eu ro ns in v o lv ed  in  th e  g a tin g  m ech an ism
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are ac tiv ated  b y  larg e -d iam ete r, fa s te r-p ro p ag a tin g  fibers th a t carry  tac tile  in fo rm atio n  (Porth , 

2005). T he  tran sm issio n  o f  im p u lses  from  th e  sm all-d iam ete r m y e lin a ted  and  u n m y elin a ted  p a in  

fibers co u ld  b e  b lo ck ed  i f  fired  s im u ltan eo u sly  w ith  th e  la rg e -d iam ete r fibers (Porth , 2005). T he  

“g a te” is in flu en ced  b y  th e  in teg ra tio n  o f  inp uts from  senso ry  neu ro n s, the  seg m ental sp ina l cord  

level, and  m u ltip le  d e scen d in g  in flu en ces  from  th e  brain . T h ese  in p u ts d e te rm in e  w h e th er the  

gate  w ill b e  o p en ed  o r c losed , e ith e r in c reasin g  o r  d e c reasin g  th e  in ten sity  o f  th e  ascend in g  p a in  

signal (p ainedu .com ). M elzack  and W all (196 5) b e liev ed  tha t p a st ex p erien ces , cu ltu re, a tten tio n  

and  activ ities  o f  th e  n e rv o u s system  tak in g  p lace  s im u ltan eo u sly  w ith  th e  inj ury  all de te rm ined 

h ow  th e  p a in  w o u ld  be p e rceived . T h e  gate, th en , can  b e  o p en ed  o r c lo sed  b y  tran sdu ctio n , 

tran sm issio n  and m o du la tion , and  p sy ch o lo g ica l in terv en tio n . It m ay  also  b e  in fluen ced  b y  

p h arm aco lo g ic  m an ip u la tio n  th a t is ad m in is tered  b y  an esth esia  p ro v id ers.

Definitions

F or th e  p u rp o se  o f  th is  study, th e  fo llo w in g  d efin itio n s  are p rov ided :

In trao p erativ e  -  R e la tin g  to th e  p e rio d  o f  tim e d u rin g  a  su rg ical p ro ced u re

P o sto pera tiv e  -  R e la tin g  to  th e  p e rio d  o f  tim e  fo llo w in g  a  su rg ical o p era tio n  un til d isch arg e from  

the  h o sp ita l o r  su rgical cen ter

P erio pera tiv e  -  T h e  p e rio d  o f  tim e  ex ten d in g  from  w h en  a p a tien t goes in to  the  h o sp ita l for 

su rgery  un til th e  p a tien t is d ischarg ed  hom e. B efore , d u ring  and  a fte r a  su rg ery

G eneral A n e sth esia  -  U sin g  an esth e tic  d rug s to  in d u ce  a  rev ers ib le  sta te  o f  co n scio u sn ess in  

w h ich  an  in d iv idu a l is u nab le  to resp o n d  to p a in fu l stim uli
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P ain  -  “A n  u n p lea san t sen so ry  and  em o tional ex perien ce  asso c ia ted  w ith  actual o r  p o ten tia l 

tissu e  dam age, o r d esc rib ed  in  term s o f  such  d am ag e” as d e fined  b y  th e  In tern atio n al A sso c ia tio n  

for th e  S tu dy  o f  Pain. P a in  is sub jec tiv e  and  resp o n se  to  p a in  m ay  b e  h ig h ly  v a riab le  am ong  

p erso n s and  m ay  b e  h ig h ly  va riab le  in  th e  sam e  p e rso n  at d iffe ren t tim es.

A n a lg esia  - T h e  ab sence  o f  p a in  in  resp o n se  to  s tim u la tio n  w h ich  w o u ld  n o rm ally  b e  pa in fu l 

(IA S P , 1994).

N ox io u s S tim uli -  A n o th er nam e fo r p a in

N o c icep to rs - S p ec ia lized  recep to rs th a t tran sd u ce  n o x io u s stim uli. N o ci is L atin  fo r ha rm

N ocicep tio n  - T h e  p ro cess  b y  w h ich  a p a in fu l s tim u lus  is re layed  from  th e  site  o f  s tim u la tio n  to 

the  cen tral n e rv o u s system . N o c icep tiv e  p a in  is p a in  caused  b y  ac tiv a tio n  o r sen sitiza tio n  o f  

p e rip h eral n oc icep to rs. A ll n o c icep tio n  p rod u ces  pa in , b u t n o t all p a in  resu lts  from  nocicep tion . 

Serves to  detect, lo ca lize , and  lim it tissu e  dam age. P o stop era tiv e  pa in  falls in to  th is category.

A cu te  p a in  - P a in  tha t is caused  b y  n o x io u s s tim u la tio n  due  to in jury , a d isease  p rocess , o r  the 

abnorm al fu nc tio n  o f  m u sc le  o r  v iscera. It is n ea r ly  a lw ay s noc icep tiv e. M o d era te  to severe  acu te 

p ain  m ay  ad verse ly  in flu ence p o sto p era tiv e  m o rb id ity  and  m orta lity .

A m bu la to ry  su rg ery  -  A  su rgery  in  w h ich  a  p a tien t u n d erg oes  a  p ro ced u re  and  is d isch arg ed  

h o m e on  the  sam e  day. O u tp a tien t su rgery

P ostan esth esia  C are  U n it (P A C U ) - T h e  a rea in  w h ich  p a tien ts  first reco v er  from  anesthesia.
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Process

A  co m p rehensive  rev iew  o f  th e  lite ra tu re  w as p e rfo rm ed  u sin g  C IN A H L  an d  PubM ed  

d atabases . S earch  te rm s u tilized  in c lu d ed  b u t w ere  n o t lim ited  to ped ia tric , anesthesia , analgesia , 

in traop erativ e, p ain , to n sillec to m y  and  adeno idectom y, o p io id s , ace tam in op hen , m orp h ine , 

fen tany l, to ta l in trav en ou s anesthesia , n o nste ro ida l an ti-in flam m ato ry , and  h y dro m o rph on e. 

M E SH  te rm s u tilized  in clu d ed  b u t w ere  n o t lim ited  to p ed ia tric , ana lgesia , to n sillec to m y  and 

aden o id ec to m y , in trao p era tiv e  and  p o sto perativ e . T h e  m ate ria l d iscov ered  in  th e  lite ra tu re  rev iew  

h ad  a  tim e  ran g e  b e tw e en  th e  years 1941 and 2011 . T he  b asis  o f  th e  rev iew  o f  lite ra tu re  w as to  

g ain  a b ro ad e r p e rsp ec tiv e  on  th e  m ed ica tio n s  th a t are cu rren tly  b e in g  u sed  and  s tud ied  in  the  

trea tm en t o f  in trao p era tiv e  p ed ia tric  pa in . T y pes o f  stud ies fo un d w ith  re la ted  m ate ria l in clu d ed  

p ro sp ectiv e  co m p ariso n s, m e ta-ana ly sis , and  ran d o m ized  d ou b le  b lin d  studies.

T he  d e liv e ry  o f  th is  in fo rm atio n  w ill b e  p rov id ed  to C R N A s and  o th e r an esthesia  

p ro v id ers in  th e  c lin ica l se tting , as w e ll as at th e  N o rth  D ak ota  A sso c ia tio n  o f  N u rse  A n esth etis ts  

b i-ann ua l m ee ting . In fo rm atio n  w ill b e  p ro v id ed  in  the  form  o f  a p o w e r p o in t lec tu re  w ith  the  

o p p o rtu n ity  fo r d iscu ssio n  and q uestio n s  a fte r th e  m ate ria l is p resen ted .

Review of Literature

H isto rica lly , th ere  h a v e  b een  m y th s abo u t th e  ab ility  o f  in fan ts and  ch ild ren  to reco g n ize  

an d /o r rem e m b e r pain . A  stu dy  b y  M cG raw  (1941 ) co nv ey ed  a  m essag e  to m an y  c lin ician s that 

in fan ts do n o t feel p a in  o r h av e  any  m em o ry  o f  p a in  th e re fo re  th ey  do n o t req u ire  analgesia .

T here  w ere  also  repo rts  th a t ch ild ren  u p  to th e  age  o f  tw o  years o ld d id  n o t h av e  th e  neuro lo g ica l 

cap ab ility  o f  ex p erien c in g  o r  rem e m b erin g  p a in  (Pabis, K ow alczyk , &  K ulik , 2011). T h is 

“ ev iden ce” com b ined  w ith  th e  fear o f  o p io id  e ffects in  ch ild ren  p ro v id ed  the b asis  for lack  o f
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ana lg esic  trea tm en t in  ch ild ren  for m o re  th an  30 years. In  th e  1950s, Ita ly  first b e g an  resea rch in g  

p a in  in  ch ild ren . B efore  th e  1970 ’s, p ed ia tric  p a in  lite ra tu re  w as a lm o st n on -ex isten t. A  search  on  

p ed ia tric  pa in  v ia  th e  U n iv e rs ity  o f  N o rth  D a k o ta ’s H arley  E. F ren ch  L ibra ry  o f  th e  H ealth  

Sc iences rev ea led  o n ly  n in e  a rticles p u b lish ed  o n  p ed ia tric  su rg ical p a in  b e fo re  1980.

T h ro u gh o ut th e  1980s, th e re  w ere  58 a rticles  and  d iscu ssio n  o f  p a in  m an ag em en t in  th e  new born . 

T he  m ajo rity  o f  in fo rm atio n  on  p a in  in  ch ild ren  started  in  th e  1990s and  co n tin u es  today . In 

2001, th e  Jo in t C o m m ission  fo r th e  A c cred ita tio n  o f  H ealth ca re  O rg an izatio n s  (JC A H O ) 

d issem in a ted  s tan dards  fo r p ed ia tric  pain . M ore  k n o w led g e  is b e in g  ga ined  on  p ed ia tric  pain ; 

h ow ever, th e re  are m an y  e th ica l co nsid e ra tio n s  w h e n  p erfo rm in g  s tud ies on  ch ild ren , e sp ec ia lly  

w hen  resea rch in g  ph arm aco lo g ic  m eth o d s o f  trea tm ent.

It is im p o rtan t to  rev iew  th e  p a st to  rea lize  h o w  fa r resea rch  h as com e in  the  a rea o f  p a in  

m an ag em en t in  children . L o w ery , H ardm an , M ann in g , H all, &  A n an d  (20 07) d esc rib e  th e  

d ev e lo pm en t o f  s tru c tu res  need ed  to  ex perien ce  p a in  u sin g  p ostco n cep tu a l age. S en so ry  fibers 

are  ab u nd an t b y  20 w eeks; a  fu nc tiona l sp inal re flex  is p resen t b y  19 w eek s; co n n ec tio ns  to  the  

th alam us are p resen t b y  20  w eeks; and  co nn ec tio n s  to sub p la te  n eu ro ns are  p resen t b y  17 w eek s 

w ith  in ten siv e  d iffe ren tia tio n  b y  25 w eek s (L o w ery  e t al., 2007). A cco rd in g  to  L o w ery  et al. 

(20 07 ), th e  ab ility  for a  fe tus  to  ex p erien ce  p a in  occu rs w h en  m atu re  th alam o co rtica l p ro jectio n s 

are p resen t a t 2 9 -30  w eeks. R esearch  co n du cted  d u rin g  th e  p ast few  d ecades h as p rov ided  

v a lu ab le  d a ta  to  re fu te  p rev io u s ly  h e ld  m isco n cep tio n s  co ncern in g  th e  in ab ility  fo r ch ild ren  to 

ex p erien ce  pa in . T h is  h as co n sid erab ly  ch an g ed  th e  p rac tice  o f  h e a lth  care  pro v id ers.

M an y  fac tors p la y  a  ro le  in  th e  p ed ia tric  p a tie n t’s p e rcep tio n  o f  p a in  and  th e re  a re  ju s t  as 

m an y  s tud ies  av ailab le  o n  a ttenu a ting  p o sto p era tiv e  pain . T rea tm en ts  a re  b e in g  em p loy ed  at 

v ariou s tim es th ro u g h o u t a  c h ild ’s p e rio p era tiv e  ex p erien ce  and  m ay  in c lu d e  n o n p h arm aco lo g ic
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m eth od s such  as: m u sic  th erap y, p e t th erap y, h y p n o sis , p lay  th erapy , m o d e lin g  and  reh earsa l 

w h ich  a re  u sed  to h elp  d ecrease  an x ie ty  p reo p era tiv e ly  and  p o stop era tive ly . R edu ced  an x ie ty  

m ay  a lso  com e from  a llo w in g  p aren ts  to  b e  p resen t d u rin g  in d u ctio n  o f  an esth esia  o r from  

p h arm aco log ica l agen ts p ro v id ed  orally .

T he  p rim ary  fo cu s o f  th is lite ra tu re  rev iew  in v o lv es  th e  u se  o f  p h arm a co lo g ic  tech n iqu es 

em p loy ed  in trao p era tiv e ly  to  d ec rease  p ed ia tric  p a in  in  th e  im m ed ia te  p o sto p e ra tiv e  pe riod . T he  

m ed ica tio n s  rev iew ed  w ill b e  d iv ided  in to  e ithe r n o n -o p io id  m ed ica tio n s  o r o p io id  m ed ica tion s.

N o n -O p io id  M ed icatio n s

N o nste ro id al an ti-in flam m ato ry  d rug s (N S A ID s) in h ib it p la te le t cy c lo ox yg enase  w h ich  is 

an  en zym e th a t ca ta lyzes  th e  syn thesis  o f  p ro sta g lan d in s  from  a rach id o n ic  acid  (S to e ltin g  &  

H illier, 2006). P ro stag lan d in s  m ed ia te  a  n u m b er o f  b o d ily  p ro cesses  in c lu d in g  in flam m atio n  and 

pain . N S A ID S  also  p ro lo n g  b lee d in g  tim e  b y  p rev e n tin g  th e  b io sy n th esis  o f  th ro m b o x an e  A 2 , 

lead in g  to  red u c ed  p la te le t ag g reg a tio n  (S to e ltin g  &  H illie r, 2006). N S A ID s a re  freq u en tly  used  

in  ch ild ren  fo r trea tm en t o f  fev er  (an tip yretic), p o sto p e ra tiv e  p a in  (an alg esic ) and  in flam m ato ry  

d iso rders  (an ti-in flam m ato ry ). T h ey  can  be ad m in is te red  o rally , in tra v ascu la rly  o r 

in tram u scula rly . A cco rd in g  to  R a in sfo rd  (2009), th e  v o lu m e o f  d istrib u tio n  (V d) and  p lasm a  

c learance (C L ) o f  N S A ID s  are in c reased  in  ch ild ren  (up to 5 years o ld ) co m pared  to  adults, 

th ou gh  e lim in a tio n  h a lf-life  is s im ila r in  ch ild ren  and  adults. T hese  p h arm aco k in e tic  d iffe rences 

m ay  b e  c lin ica lly  s ig n ifican t and  ch ild ren  m ay  req u ire  re la tiv e ly  h ig h er  lo ad in g  an d /o r 

m ain ten ance do ses. A s ch ild ren  age, lo w er d o sages m ay  b e  req u ired  to  ach iev e  th e  sam e  leve l o f  

p a in  relief. A cco rd in g  to K okki (200 3), N S A ID s a re  m o re  e ffective  in  p rev e n tin g  p a in  th an  in  the  

re lie f  o f  e s tab lish ed  p ain . N S A ID s are co n tra in d ica ted  in  p a tien ts in  w h o m  sensitiv ity  reac tio n s  

are p rec ip ita ted  b y  asp irin  (ace ty lsa licy lic  acid) o r  o th e r N S A ID s. T h ey  sh o u ld  b e  used  w ith
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cau tion  in  ch ild ren  w ith  liv e r d y sfu n ctio n , im p a ired  ren al fun ction , h y p o v o lem ia  o r h yp o tension , 

co ag u la tio n  d isorders , th ro m b o cy to p en ia , o r  ac tiv e  b lee d in g  from  an y  cause  (K o kk i, 2003).

N S A ID S  are g en era lly  w e ll to lera ted  and  sev ere  ad v erse  e ffects in  ch ild ren  are rare. T he  

ana lg esic  e fficacy  o f  k e to ro lac , k e to p ro fen , d ic lo fen ac  and  ib u p ro fen  in  th e  trea tm en t o f  

p o sto p era tiv e  p a in  h as b e en  m ain ly  s tud ied  fo llo w in g  a sin g le  dose, in  ch ild ren  o f  >  o r =  1 year 

o f  age  u n d e rg o in g  m in o r surgeries  (L ita lien  &  Jacqz-A ig rain , 2001). A  few  stu d ies  in d icate  th at 

k eto ro lac  m ay  inc rease  b lee d in g  m o re  so th an  o th e r N S A ID s, b u t ev id ence is co n flic ting  (K okki, 

2003).

K e to ro lac  is a N S  A ID  w ith  p o ten t ana lg esic  e ffects and  re la tiv e ly  low  risk  o f  adv erse  

e ffects (Fo rrest, H e itling er, &  R eve ll, 1997). It is a p a rticu la rly  u se fu l d ru g  fo r p o sto p era tiv e  pa in  

m an agem ent b o th  as th e  so le  ana lg esic  and  to  sup p lem en t o p io ids . K e to ro lac  rev ers ib ly  inh ib its  

the  m etab o lism  o f  a rach id o n ic  acid , w h ich  is re le ased  w h en  cells  a re  d am ag ed  (S to e ltin g  &  

H illier, 2006). A cco rd in g  to  B ean-L ijew sk i &  H u n t (1996), m e tab o lism  o f  a rach ido n ic  acid  v ia  

the  cy clo o x y g en ase  p a th w ay  resu lts in  th e  p ro d u c tio n  o f  p ro stag lan d in s  and  th ro m b o xan es, 

w h ich  are p o ten t v aso d ila to rs  and  m od u la to rs o f  p e rip h eral pain . T h e  resu lt is a  decreased  

sensitiza tio n  o f  tis su e  no c icep to rs th a t o ccu rs w ith  surgery . K e to ro lac  w h en  co m b in ed  w ith  an 

o p io id  exh ib its m ark ed  o p io id -sp arin g  effects, a llow ing  a lo w er  d o sag e  o f  op io id  to  b e  u sed  and 

im p rov es the  d egree  and  q u a lity  o f  p a in  relief. U sin g  th e  d rug s to g e th er red u ces th e  in c id en ce  o f  

o p io id -re la ted  adv erse  e ffects such  as resp ira to ry  dep ression , card io v ascu la r d epressio n , 

n au sea /vo m itin g , u r in a ry  re ten tio n , seda tio n  and  ileus.

O f  th e  stud ies rev iew ed , the  reco m m en d ed  in trav en ou s d o sag e o f  k e to ro lac  in  ch ild ren  is 

0 .5-0 .75  m g/kg . T h e  m ax im u m  d ura tio n  o f  trea tm en t fo r k e to ro lac  is  48 (1 m g/kg )-72  (0.5 

m g/kg ) hours. K e to ro lac  is app ro ved  in  ped ia tric  p a tien ts  > 2 years. It m ay  ind u ce  life-
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th rea ten in g  b ro n ch o sp asm  in  pa tien ts  w ith  nasal p o ly po sis, asthm a , and  asp irin  sen sitiv ity  

(S to e lting  &  H illier, 2006).

N u m ero us c lin ica l tria ls  o f  p o sto p era tiv e  p a in  trea tm en t in  ch ild ren  h av e  sh o w n that 

k e to ro lac  is as e ffectiv e  as th e  m ajo r o p io id  an alg esics and  m o re  e ffec tiv e  th an  co d e in e  (Forrest 

et ah , 1997). W h ile  k e to ro lac  has b e en  p ro v en  to  im p ro v e  p o st-to n sillec to m y  p a in  in  ch ildren , 

co n tro v ersy  ex is ts  re g ard in g  u se  o f  k e to ro lac  and  th e  risk  o f  p o sto p e ra tiv e  h em o rrh ag e  in  

ch ild ren  u n d erg o in g  th is  p ro ced ure . M arret, F lahau lt, S am am a, & B on n e t (20 03) con du cted  a 

sm all m eta -an a ly sis  o f  sev en  p rosp ec tiv e , rand o m ized , d ou b le -b lin d  tria ls  in  adu lts and  ch ildren . 

R esu lts  in d icated  tha t th e  risk  o f  reo p e ra tio n  fo r h em o stasis , w h ich  is a sso c iated  w ith  a h ig h  risk  

o f  m o rb id ity  re la ted  to  p u lm o n a ry  asp iratio n  and  d ifficu lt trach ea l in tuba tion  , w as n early  

fou rfo ld  g rea te r a fter N S A ID s, p ro m p tin g  reco m m en d a tio n s  to  avo id  N S A ID s fo llo w in g  E N T  

su rg ery  (M arre t et ah , 2003). A  s tu d y  d e sig n ed  b y  Sp lin ter, R h ine, R oberts , R eid , &  M acN eill 

(1996) w as m ea n t to  te s t th e  e ffect o f  cod ein e  and  k e to ro lac  on  p o sto p era tiv e  v om itin g  in 

to n sillec to m y  p a tien ts. T h e  stu dy  w as te rm in a ted  due  to e th ica l reason s a fte r five  o f  th e  35 

p a tien ts w ho  rece iv ed  k e to ro lac  req u ire d  ad m issio n  to the  h o sp ita l due  to  b leed ing .

E v id ence o f  co n trad ic to ry  s tud ies  in clu des one  p e rfo rm ed  b y  A graw al, G erson , Seligm an, 

D sida  in  1999. O v er a 2 -y ea r p e rio d  in v estig a to rs  ex am in ed  o ffice  reco rds  o f  310  p ed iatric  

pa tien ts, 213 w ho rec e iv ed  k e to ro lac  ad m in is tered  as a s ing le  d o se  at th e  co nc lu sio n  o f  the  

to n sillec to m y  p ro ced u re  and  97 p a tien ts  w ho  d id  n o t rece iv e  ke to ro lac . P o sto pera tiv e  

h em o rrh age  w as n o t fo u n d  to d iffe r s ig n ifican tly  b e tw een  th ese  2 g roups (2 .3%  vs. 3 .1%  

resp ec tiv e ly , P = 0 .71 ). K e to ro lac  w as no t fo und  to  inc rease  th e  in cid en ce  o f  p o stto n sillec to m y  

h em o rrh ag e  and  w as actu a lly  asso c ia ted  w ith  a s ig n ifican t d ec rease  in  the  len g th  o f  h o sp ita l stay  

as w ell as a  d ec reased  lik e lih o o d  o f  o v ern ig h t h o sp ita l s tay  a fte r surgery .
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A  m o re  recen t ev alu a tio n  b y  th e  C o ch ran e  A n esth es ia  R ev iew  G ro up  in c lud ed  13 

p ed ia tric  tria ls  in v o lv in g  955 ch ild ren  u n d erg o in g  to n sillec to m y  and rece iv in g  N S A ID s 

p erio p era tiv e ly  co m p ared  to  an o th er an alg esic  o r  p lacebo . In  the  rev iew , a  sub gro up  ana lysis  for 

k e to ro lac  w as p erfo rm ed . N S A ID s w ere  n o t fo und  to s ig n ifican tly  a lte r p e rio p era tiv e  b leed in g  

(Peto  o dd s ra tio  1.46, 95 %  C l 0 .49 -4 .40 ) and  in  sev en  tria ls  in v o lv in g  567 ch ild ren  the  o dds ratio  

for b lee d in g  req u irin g  reo p era tio n  w as 0.91 (C l 0 .22 -3 .71 ) w h en  k e to ro lac  w as ex clu ded  

(C ard w ell, S iv iter, &  S m ith , 2005).

M an y  u n c o n tro llab le  e lem en ts  in flu en ce  w h e th er p a tien ts  w ill experience 

p o s tto n sillec to m y  h em o rrh ag e , such  as th e  sk ill o f  th e  surgeon , o p era tive  tech n iq u e  used , and  th e 

p a tie n t’s co ag u la tio n  s ta tu s w h ich  is n o t ro u tin e ly  pe rfo rm ed . W h ile  N S A ID s h av e  b e en  p ro v en  

to d ec rease  p o sto p e ra tiv e  p a in , k e to ro lac  u se  in  to n sille c to m y  p a tien ts  rem ain s  con tro versia l due 

to th e  p o ten tia l inc rease  in  p o sto p era tiv e  b leed ing .

P eriop era tiv e  u se  o f  cy c lo ox yg enase  (C O X )-2  se lec tiv e  N S A ID s m ay  o ffe r a sa fe r 

a ltern ativ e  in  th e  m an ag em e n t o f  p o stto n sillec to m y  p a in  th an  n o n se lec tiv e  N S A ID s cu rren tly  

av ailab le  in  p e d ia tric  fo rm ulatio n s. A cco rd in g  to Ivan i, T on etti, &  M o sse tti (2005 ), C O X -2 

in h ib ito rs do n o t in terfere  w ith  p la te le t fu nc tio n  and  a re  asso c iated  w ith  few er b leed in g  

co m plica tion s. T he  m o st recen t stu d ies  o n  C O X -2 se lectiv e  N S A ID S  su gg est ana lg esic  e ffects 

s im ila r to  co n ven tio n al N S A ID S  w h e n  u sed  fo r acute  p a in  p o sto p era tiv e ly  o r  p reo perative ly .

A cetam in o p h en  in  a  w id e ly  u sed  ana lg esic  and  an tipy retic , h o w e v er it lacks s ign ifican t 

an ti-in flam m ato ry  e ffects and  the  m o d e  o f  ac tio n  is no t co m p le te ly  und ersto od . Its site  o f  

an alg esic  ac tio n  is w ith in  th e  C N S and it m ay  also  w ork  to ac tiv a te  se ro ton in  recep to rs in h ib itin g  

the  cy clo o x y g en ase  p a th w ay  in  p ro stag lan d in  sy n th esis (S to e ltin g  &  H illier, 2006). In th e  past, 

ace tam in o ph en  h a d  b een  g iven  to ch ild ren  p rim a rily  b y  rec tal sup p o sito ry  afte r in d u ctio n  o f
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anesthesia . S tu dies  h a v e  de te rm ined  th a t an in itial rec ta l ace tam in o ph en  d o se  o f  ap pro x im ate ly  

4 0  m g /k g  is n eeded  in  ch ild ren  to ach iev e  ta rg e t an tip y re tic  se rum  co n cen tra tio ns . It is no w  

av ailab le  on  th e  m ark e t as O firm ev , a d ru g  th a t m ay  b e  ad m in is tered  in tra v en o u sly  (IV ). IV  

in fu sio n  d o sin g  fo r ch ild ren  2 -12  years o ld  is  10-15 m g /k g  ev ery  4- 6 h ou rs , n o t to  exceed  five  

d oses (50-75  m g /k g ) in  2 4  hours. W h en  g iven  IV  it m u st b e  ad m in is tered  ov er 15 m in u tes  and  

the  m ax im u m  d o se  p e r d ay  is 75 m g /k g . O firm ev  does n o t b ind  s ig n ifican tly  to  se rum  p ro te in s. 

M ax im u m  co ncen tra tio n  occurs at th e  end  o f  th e  15 m in u te  in traveno us in fu sio n  o f  o firm ev, 

w h ich  is 70%  h ig h er th an  fo llo w in g  o ral ad m in is tra tio n  o f  ace tam in op hen . U n lik e  salicylates , 

ace tam in o ph en  d o es  n o t p ro d u ce  g astric  irrita tio n  o r  a lte r ag g rega tio n  ch aracte ristic s o f  p latele ts. 

B leed in g  tim e  is n o t p ro lo n g ed  as it is  w ith  N S A ID s resu ltin g  in  lo w er risk  w ith  u se  in  p a tien ts  

u n derg o in g  to n sillecto m y . T he  risk  asso c iated  w ith  ace tam in op hen  u se  in clu d es  h ep a tic  to x ic ity  

w ith  d a ily  d osages th a t ex ceed  75 m g /k g  and it is co n tra in d ica ted  in  p a tien ts  w ith  

h y p ersen s itiv ity  to  ace tam in o p h en  o r in  p a tien ts  w ith  severe h ep a tic  im p a irm e n t o r  active  liv e r 

d isease. A c e tam in o p h en  is a  safe and  e ffectiv e  ana lgesic , h o w e v er o ften  p ro v id es  u nsa tisfac to ry  

an a lg esia  w h e n  u sed  a lo ne  (R o m sin g , O ste rgaard , D ro zd ziew icz , Schu ltz , &  R avn , 2000).

A c e tam in o p h en  h as  b een  u sed  fo r an a lg esia  for years; h o w ev er, O firm ev  (the  in traveno us 

form  o f  ace tam in o ph en) w as ju s t  rece n tly  lau n ch ed  in  th e  U n ited  S tates on  th e  18th o f  January , 

2011. T h e  e ffectiv en ess  and  ana lg esic  d u ra tio n  o f  IV  versus  rec ta l ace tam in o p h en  can  b e  found  

in  a tria l co m p leted  b y  C apici, e t al, (2008). T h e  rand om ized , co n tro lled  s tu d y  in v o lv ed  50 

ch ild ren  u n d erg o in g  ad en o id ec to m y /to n sillec to m y  assig ned  to  e ithe r rece iv e  40  m g /k g  recta l o r 

15 m g /k g  IV  ace tam in op hen . T he  tim e  to  first re scu e  a n a lg esia  req u est w as lo n g er in  ch ild ren  

rece iv in g  recta l ace tam in o p h en  (m ed ian  10 h rs) com p ared  to  th o se  receiv in g  IV  ace tam in o ph en  

(m ed ian  7 h rs), in d ica tin g  recta l ace tam in o p h en  4 0  m g /k g  p ro v id es  lo n g er an a lg esia  for
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m o d era te ly  p a in fu l p ro ced u res  w h en  co m pared  to 15 m g /k g  ace tam in o ph en  IV . R esearch  on  IV  

ace tam in op h en  in  ch ild ren  is lim ited  d u e  to its  recen t release; h o w e v er A te f  &  F aw az  (2008) 

con du cted  a  ran do m ized , d ou b le  b lin d , p ro sp ective , p lace b o -co n tro lled  s tu d y  o n  76 adu lt 

sub jects. Su bjects w ere  e ith e r a ssig n ed  to an ace tam in o p h en  g roup  o r  th e  p lacebo  g roup  to 

d e te rm in e th e  an a lg esic  e fficac y  and  sa fety  o f  in trav en ou s ace tam in o p h en  in  adu lts u nd erg o in g  

b ip o la r d ia th e rm y  to n sillecto m y . R esu lts in d ica ted  sub jects in  th e  ace tam in o p h en  g rou p req u ired  

s ig n ifican tly  less  rescu e  an a lg esics th an  th o se  in  th e  p lacebo  g roup  (P <  0 .001). A  d isad v an tag e  

o f  u sin g  IV  ace tam in o p h en  is th e  tim e  fram e  o f  ad m in is tra tio n . Ind ica tions in c lu d e  g iv in g  the  

in fu sion  o v er a p e riod  o f  15 m in u tes  b e fo re  th e  s ta rt o f  su rgery. G eneral an esth esia  in  p ed ia tric  

p a tien ts is ty p ica lly  in d uced  u sin g  in h ala tio n  agen ts, w h ich  is im m ed ia te ly  fo llow ed  b y  o b ta in in g  

IV  access. A d m in is te rin g  the  m ed ica tio n  p rio r to  su rg ery  w o u ld  req u ire  IV  access to  b e  

es tab lish ed  p reo p era tiv e ly  o r  m ay  req u ire  w a itin g  fo r 15 m in u tes  b e fo re  p ro ceed in g  w ith  the  

surgery . T h is  p u ts  the  p a tien t at risk  o f  b e in g  u n d e r general an esth esia  fo r a lo n g er p e rio d  o f  

tim e. M o re  in fo rm atio n  w ill co n tin u e  to em erg e o n  th is n ew  form  o f  ace tam inoph en .

D ex am eth aso n e  is a  sy n the tic  co rtico ste ro id  w ith  an  an ti-in flam m ato ry  e ffect o f  0 .75 m g  

eq u iv a len t to  th a t o f  20  m g  o f  cortiso l (S to e ltin g  &  H illier, 2006). D ex am eth aso n e  h as com b ined  

an tiem etic  and  an ti-in flam m ato ry  e ffects th a t m ay  d e crease  p o sto p era tiv e  tissu e  in jury , edem a 

and p a in  a fte r e lec tro cau te ry  to n sillec to m y  (E lh ak im , A li, R ashed , R iad , &  R efat, 2003). 

D ex am ethason e  is b e in g  w id e ly  u sed  in  the  p ed ia tric  p o p u la tio n  fo r to nsillec tom y. It has b een  

sho w n  to  a tten u ate  the  m o rb id ity  th a t ch ild ren  ex perien ce  in  th e  firs t 2 days a fte r su rg ery  

(G ian no ni et al., 2002). C o m m o n  d o sin g  o f  D ex am eth aso n e  is 0.5 m g /k g  IV. T he  b en efit to  u sing  

d exam eth aso n e  is th a t a  s ing le  d o se  is co n sid ered  safe. R isk s in v o lv e  lon g-te rm  ad m in is tra tio n  o f  

co rtico ste ro id s th a t m ay  b e  assoc iated  w ith  ad verse  even ts, su ch  as in creased  risk  o f  infec tion ,
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d e lay ed  w o u n d  h ealin g , g lu cose  in to le ran ce , ad renal sup pressio n , and  v ascu la r  n ecro sis  o f  the  

h ip  o r  o th e r jo in ts  (S to e ltin g  &  H illier, 2006).

P ast s tu dies  co n d uc ted  on  d e x a m eth aso n e’s an a lg esic  p o ten tia l in  ch ild ren  h av e  p rod uced  

co n flic ting  resu lts ; h o w ev er, the  m o st recen t stu d ies  co n cu r th a t d ex am eth aso n e  co n trib u tes  to 

an a lg esia  w h en  u sed  in  ch ild ren  u nd erg o in g  to nsillec tom y . E lh ak im  et al. (2 00 3) p ro d u ced  a 

ran do m ized , d o ub le-b lin d , p laceb o -co n tro lled  s tud y u sin g  120 p artic ip an ts  to  d e te rm in e  i f  a 

s ing le d o se  o f  d e x am eth aso n e  a ffected  th e  se v erity  o f  p osto p era tiv e  v o m itin g  and  p a in  in  

ch ild ren  u n d erg o in g  e lec tro cau te ry  to n sillec to m y  u n d e r s tan d ard ized  general anesthesia . R esu lts  

o f  th e  stu dy  rev ea led  th a t the  tim e  to first oral in tak e  w as sh o rte r an d  th e  tim e  to  first d o se  o f  

ana lg esic  w as lo n g er in  th e  d ex am eth aso n e  g roup  (P  < 0.01). P ain  scores 30 m in  afte r ex tu ba tio n  

w ere lo w er (P  <  0 .05 ) in  the  d ex am eth aso n e  g roup  and at 12 and  2 4  h ou rs p osto p era tiv e  

sw allow in g  w as s ig n ifican tly  less p a in fu l in  th e  d ex am eth aso n e  g ro up  th an  in  th e  con tro l g roup  

(P <  0 .01). In a s im ila r b u t sm aller p rosp ec tiv e , d ou b le-b lin d ed , p lace b o -co n tro lled  s tudy  

con du cted  b y  K aan , O dab asi, G ezer, and  D aldal (2 006), 62 ch ild ren  (4-12  years o f  age) w ere  

ran d o m ly  assig ned  to rece iv e  a s in gle  d o se  o f  0.5 m g /k g  iv  d ex am eth aso n e  p reo perative ly . 

Pa tien ts w ho  rece ived  p reo p erativ e  d e x am eth aso n e  had  a  s ig n ifican tly  less p a in  score d u rin g  the 

first 6 h r  p o sto p era tiv e ly  (P <  0 .05), ad eq ua te  o ral in tak e  tim e  w as sh o rte r (P < 0.05) and 

d isch arg e  tim e  w as ea rlie r (P< 0.05 ) th an  tho se  tre a te d  w ith  p lacebo . In th o se  stud ies, 

p reo pera tiv e  d e x am eth aso n e  w as fo und  to  s ig n ifican tly  red u ce  early  p o st-to n sillec to m y  pa in  at 

res t and  d u rin g  sw allow ing , resu lted  in  im p rov ed  q u a lity  o f  o ral in tak e  d u rin g  th e  first 24  hours, 

and fac ilita ted  m ee tin g  d isch arg e  criteria.

D ex am ethason e  h as also  p ro v en  e ffective  w h en  u sed  to sup p lem en t o th e r analgesics. 

M o ham ed , Ibraheem , &  A bd e lrah eem  (2009) p e rfo rm ed  a d o u b le -b lin d  ran d o m ized  con tro l trial
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on  150 ch ild ren  p a rtic ip an ts  to  d e te rm in e  th e  p o sto p era tiv e  ana lg esic  e fficacy  o f  th e  p re -su rg ica l 

in traveno us ad m in is tra tio n  o f  d ex am eth aso n e  in  co n ju n c tio n  w ith  g lo ssop h ary n geal n e rv e  b lo ck  

(G N B ) in  ch ild ren  u n d e rg o in g  to n sillecto m y . T h e  s tudy  co m p ared  p re -o p era tiv e  d exam eth aso n e  

IV  in jec tio n  w ith  G N B  to u sin g  e ith e r m eth o d  alone. A b so lu te  a n a lg esia  tim e  w as s ig n ifican tly  

lo nger in  th e  g roup  h av in g  b o th  m eth o d s than  e ith e r  o f  th e  o th e r tw o  g roups (P = 0 .000). T im e  to 

first req u est fo r an a lg esia  w as also  s ig n ifican tly  lo n g er in  th e  g roup  th a t rec e iv ed  b o th  com p ared  

to th e  o th e r g ro up s (P = 0 .0 00 ). P a tien ts  in  th e  g rou p w ith  b o th  w ere  d isch arg ed  ea rlie r from  the  

h o sp ita l (P = 0 .0 00 ). C o n trad ic tin g  th is  stu dy  is one  p e rfo rm ed  b y  G ian no ni, W hite , &  E n nek in g  

(2002). A  p rosp ec tiv e , ran d o m ized , d o u b le -b lin d e d  s tudy  w as p e rfo rm ed  on 50 ch ild ren  

co m p aring  th e  e ffects o f  ro p iv ica in e /c lo n id in e  in jec tion  w ith  e ithe r d ex am eth aso n e  (1 m g /k g  up 

to 16 m g ) o r  p laceb o  sa line  (0 .25 m L /k g  up  to  4 m L ). R esu lts in d icated  s im ila r rep o rted  p a in  and 

narco tic  u se  in  th e  p o s ta n esth esia  care  u n it and  at h o m e  on  all p o sto p era tiv e  d ays m easu red . 

O verall, th e re  w as no  d ecrease  in  p a in  and  th e re  w as a tren d  to  a  lo n g e r rec o v ery  to no rm al 

ac tiv ity  in  th e  g roup  th a t rece iv ed  d ex am eth aso ne . D u e to  th e  sm all sam ple  s ize  o f  th is stu dy  

statistica l e ffect m a y  h av e  b een  b lun ted .

K e tam ine  is a p h en cy c lid in e  d e riv ativ e  tha t p ro d u ces  “d isso c ia tiv e  an esth esia ,” 

ch arac terized  b y  ev id en ce  on  E E G  o f  d isso c ia tio n  b e tw een  the  th alam o co rtica l and  the  lim bic  

system , w h ich  is re sp o n sib le  for in te rp re ta tio n  o f  p a in fu l sig na ls  (S to e ltin g  &  H illier, 2006). T he 

state  o f  u n co n sc io u sn ess  p ro d u ced  is d ifferen t fro m  o th er an esth etic s  and  th e  p a tien t appears 

n o n reactiv e  to  h is /h e r  en v iro nm en t. K e tam ine  b in d s n o n c o m p etitiv e ly  to  N -m eth y l-D -asp arta te  

(N M D A ) recep to rs  lo ca ted  in  the  sp inal cord  d o rsa l h o rn  (S to e lting  &  H illie r, 2006). S p ina l cord  

sen sitiza tio n  is re sp on sib le  fo r pa in  asso c iated  w ith  to u ch in g  o r  m o v in g  an in ju red  b o d y  part, a 

p rocess  trig g ered  b y  C  fib e r n o c icep tiv e  in p u t and  ac tiva tion  o f  N M D  A  recep to rs  (S to e lting  &
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H illier, 20 06 ). K e tam in e  is h y p o th esize d  to  p ro v id e  p rev en ta tiv e  an a lg esia  b y  p rev e n tin g  or 

rev ers in g  cen tral sensitiza tio n  and  co n seq u en tly  red u c in g  p osto p era tiv e  p a in  (H o narm an d ,

Safavi, &  Jam sh id i, 2008). T he  in d u ctio n  d o se  o f  k e tam in e  is 1-2 m g /k g  IV  o r  4-8  m g /k g  IM . A  

su b anesth etic  d o se  o f  0 .2 -0 .5  m g /k g  in jec ted  IM  is p ro v en  to p ro d u ce  in ten se  an a lg esia  w h en  

in jected  th ro u g h  th e  to n silla r capsu le.

K e tam ine  is  w a te r-so lu b le  and  h as  a  rap id  onset o f  action , re la tiv e ly  sho rt d u ra tio n  o f  

action , h ig h  lip id  so lub ility , and  is p o o rly  b o u n d  to p lasm a  pro teins. P eak  p lasm a  co n cen tra tio ns  

o f  k e tam in e  o c cu r  w ith in  1 m in u te  a fte r IV  ad m in is tra tio n  and  w ith in  5 m in u tes  a fte r IM 

in jec tio n  (S to e lting  &  H illie r, 2006). B enefits  o f  u sin g  k e tam in e  as an an esth e tic  in clude  

m ain ten ance o f  b lo o d  p ressu re  and  p rese rv a tio n  o f  laryngeal reflexes . It m ay  b e  u sed  fo r ch ild ren  

p resen tin g  w ith  n eu ro m u scu la r d isease  asso c iated  w ith  m alig nan t h y p e rth e rm ia  trig g ered  b y  

v o la tile  agen ts o r n eu ro m u sc u la r  b lo ck in g  drugs. K e tam ine  is ra re ly  asso c iated  w ith  a llerg ic  

reaction s and  d o es  n ot ev o k e the  re lease  o f  h istam in e . R isk s o f  u sin g  k e tam in e  in clude  

p sy cho d y sp h o ric  sy m p to m s in c lu d in g  v isua l, aud ito ry , p ro p rio cep tiv e  and  co nfusion al illu sio ns , 

w h ich  m a y  p ro g ress  to  d eliriu m . E m erg ence  d e liriu m  m ay  lim it th e  c lin ica l u se fu lness  o f  

k e tam in e in ch ild ren  (S to e ltin g  &  H illier, 2006).

K e tam ine  m ay  b e  u sed  in trav ascu la rly  fo r an algesia ; h o w ev er, som e o f  th e  m o st recen t 

stud ies p u b lish ed  h av e b een  o n  th e  u se  o f  k e tam in e  for p e rito n silla r  infiltra tio n . H on arm an d  et al. 

(2008) co n du cted  a  ran d o m ized , d o ub le-b lin ded , p laceb o -co n tro lled  s tudy  to  d e te rm in e  the  e ffect 

o f  p re inc is io n al p e rito n s illa r in filtra tio n  o f  tw o  d oses o f  k e tam in e  and  p laceb o  o f  no rm al sa line  

on p o sto p era tiv e  p ain  r e l ie f  in  ch ild ren  u n d erg o in g  ad en o to nsillec to m y . C h ild re n ’s H ospita l 

E aste rn  O n tario  P a in  S ca le  (C H E O P S) scores w ere  s ig n ifican tly  h ig h e r in  the  p lacebo  g rou p 

com p ared  to th e  o th e r tw o  g roup s (P  <  0 .001). R esu lts  in d icated  tha t p e rito n silla r in filtra tio n
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w ith  0.5 o r 1 m g /k g  d o se  o f  k e tam in e  g iven  ap p ro x im ate ly  3 m in  b e fo re  su rg ery  p ro v ides 

e ffic ien t p ain  re lie f  for th e  first 24  h o u rs  a fte r su rgery  w ith ou t s id e -e ffec ts in ch ild ren  u nd erg o in g  

ad en o to n sillecto m y . T im e  to ex tu ba tion  w as s ig n ifican tly  lo n g er in  th e  k e tam in e  g ro up s than  the 

sa line  g roup. A ltho ug h  th e  stu dy  seem ed  to b e  w ell th ough t out, fu rthe r resea rch  o n  the 

d iffe ren ce  b e tw een  a k e tam in e  in jec tio n  and  tha t o f  a local an esth e tic  (o p p osed  to saline) w ou ld  

b e  in trigu ing . E rhan , G ok su , A lpay , &  B estas (2007) con du cted  a s im ila r s tu d y  to d e te rm in e  the  

e ffectiveness o f  k e tam in e  0.5 m g /k g  b y  p e rito n silla r in filtra tion . R esu lts in d icated  th e  C H E O P S 

value, th e  tim e  to first anesth etic , and  th e  to tal am o u n t o f  an alg esic  w e re  all in  fav o r o f  k e tam in e  

u se  (p<0 .05).

A n  in te restin g  rand om ized , co n tro lled  and  d ou b le -b lin d ed  s tu d y  on  IV  u se  o f  k e tam in e  

w as co n du cted  b y  Inan og lu , O zbak is , T u rhano g lu , O k uyu cu , &  A k o g lu  (20 09) to  d e te rm in e  the  

analgesic  e ffects o f  IV  k e tam in e  w ith  p e rito n silla r in filtra tio n  o f  b u p iv aca in e  on  ch ild ren  

u n derg o in g  to nsillec tom y . T h e  s tu d y  in v o lv ed  th ree  g roups. G ro up  I rece iv ed  in trav en ou s and 

p erito n silla r saline , G ro up  II rece iv ed  in trav en ou s sa line  and  p e rito n silla r b u p iv acain e, and  g roup 

III rece iv ed  in trav en o us 0.5 m g /k g  k e tam in e  and  p erito n silla r 0 .25%  b u p iv aca in e  3-5 m l pe r 

tonsil. C H E O P S sco res  w ere  u sed  to ev alu a te  p a in  and  it w as reco rd ed  at 6 d iffe ren t tim e  

in tervals. A n a lg esic  req u irem en ts  w ere  s ig n ifican tly  (P< 0.05) less and  tim e  to  first ana lg esia  

w ere s ig n ifican tly  (P < 0 .0 5) lo n g er in  th e  k e tam in e group.

E ish am m aa  et al. (2 01 1) co n du cted  a  d o u b le  b lin ded , ran do m ized  tria l o f  60 ch ild ren  

b e tw een  the  ages 2 and  7 to  d e te rm in e  i f  k e tam in e, as an ad junc t to  fen tany l, im p rov ed  

p o stop erativ e  p a in  con tro l in  ch ild ren  u nd erg o in g  to n sillecto m y . C h ild ren  w ere  d iv id ed  in to  four 

g roups includ ing , fen tany l 1 m cg /k g  g roup, fen tany l 2 m cg /k g  g roup , k e tam in e  0.5 m g /k g  g roup, 

and  fen tany l 1 m cg /k g  p lu s k e tam in e  0.5 m g /k g  g roup. R esu lts  o f  th is  s tudy  in d icated  th a t the
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ad m in is tra tio n  o f  k e tam in e  0.5 m g /k g  w ith  1 m cg /k g  fen tan yl m ay  im p rov e  p o sto p e ra tiv e  p a in  

con tro l w ith o u t d e lay in g  h o m e d isch arg e; h ow ev er, th is d a ta  m ay  b e  skew ed b y  th e  sm all 

n u m b er o f  su b jec ts in  each  in d iv idua l group.

In th e  stu d ies  d iscu ssed  it w o u ld  ap pear k e tam in e  m ay  serve  as a  u se fu l ad junc t to 

trea tm en t o f  p o st-to n sillec to m y  pain . M an y  resea rchers h av e  n o t rep ro d u ced  s im ila r resu lts.

B a tra  et al. (20 07) co n du cted  a  rand o m ized , d o ub le -b lin d , p laceb o -co n tro lled  p ro sp ec tiv e  stu dy  

o f  40  ch ild ren  and  fo un d th a t u se  o f  sm all-do se  k e tam in e , in  co n ju n c tio n  w ith  rem ifen tan il, d id  

not h av e  a s ig n ifican t m o rp h in e -sp a rin g  e ffect in  th e  p e rio p era tiv e  p e rio d  and  d id  no t 

s ig n ifican tly  d ec rease  p o sto p e ra tiv e  p a in  in  ch ild ren  a fte r to n sillecto m y . A n o th e r ran d o m ized  

d o u b le-b lind  s tu d y  tha t d id  no t find  a  s ig n ifican t d ec rease  in  p o sto p era tiv e  m o rp h in e  

co n su m p tion  p o st-to n sillec to m y  w as co n du cted  b y  A b u -S h ah w an  in  2008 . T h is  s tu d y  in clu d ed  

84 sub jects and  co m pared  tw o  groups, o n e  th a t rece iv ed  m o rp h in e  and  an o th er th at rece ived  

m orp h in e  an d  0 .25 m g /k g  k e tam in e  a t in d uc tio n . A  lack  o f  s ig n ifican t resu lts  in  th ese  stud ies 

m ay  b e  du e to th e  sm all n u m b er o f  sub jects. T h o se  stud ies th a t fo un d k e tam in e  co n trib u tin g  to 

d ec reased  o p io id  u se  w e re  o ften  u sin g  th e  h ig h er 0 .5 m g /k g  k e tam in e  d ose  in  th e ir resea rch .

D ex m ed e to m id in e  is a  h ig h ly  se lective , specific, and  p o ten t a lp h a 2 -ad ren erg ic  ag o n is t 

w ith  anx io ly tic , sedative , and ana lg esic  p ro p ertie s  (S to e ltin g  &  H illier, 2006). T h e  p rim ary  

ana lg esic  e ffect is m ed ia ted  v ia  ac tio n  o f  th e  a lpha 2 recep to rs on  th e  d o rsa l h o rn  o f  the  sp inal 

cord  and  also  b y  in h ib itio n  o f  su bstan ce  P (T ob ias, 2007). P re trea tm en t w ith  d e x m ed e to m id in e  

a ttenu ates  h em o d y n am ic  resp o n ses  to  tracheal in tu ba tio n , d ec reases p lasm a  ca tech o lam in e  

co n cen tra tio ns  d u rin g  anesthesia , d ec reases p e rio p era tiv e  req u irem en ts  fo r in h aled  an esth e tic s 

and  o p io id s , and  in c reases lik e lih o o d  o f  h yp o ten sio n  (S to e ltin g  &  H illie r, 2006). It h as ana lg esic  

and sed ativ e  p ro pertie s  w ith  m in im al im pact on  resp ira to ry  fu nc tio n  and  d ecreases  ana lg esic
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requ irem en ts a fte r su rgery. H ig h  d oses (load in g  d o se  o f  1 m cg /k g  IV  fo llo w ed  b y  0 .25-0.5  

m cg /k g /h o u r IV ) p ro du ces  to tal IV  an esth esia  w ith o u t a sso c ia ted  d ep ressio n  o f  v en tila tio n  

(T o bias, 2007). T h e  e lim in a tio n  h a lf-tim e  is 2-3 h ours, it is h ig h ly  p ro te in  b o u n d  (>90% ), 

u nd ergo es ex ten siv e  h ep atic  m etab o lism  and is excre ted  b y  the  k id n ey s (S to e ltin g  &  H illier, 

2006). It h as  an in h ib itin g  e ffect on  cy to ch ro m e P 4 50  enzym e system  w h ich  m an ifes ts  as 

in creased  p lasm a  co n cen tra tio n s  o f  o p io id s  (T ob ias , 2007).

A dv an tag es o f  u sin g  d ex m ed e to m id in e  a re  th e  m ild  an a lg esic  p ro perties , th e  ab ility  to  

cause seda tio n  w ith ou t resp ira to ry  d ep ressio n , and  th e  fact tha t it does n o t have  an  e ffect on  

co ag u la tio n  (O lu toy e  et al., 2010). D isadv an tag es  in clu de  the  sy m p ath o ly tic  e ffects and  

v ag om im etic  ac tio n s  th a t re su lt in  decreased  a rte ria l b loo d  p ressu re  and  h eart ra te  w h ich  m ay  be 

o f  concern  in an esth e tized  ch ild ren  w ith  a  ra te  d epen d en t card iac  o u tp u t (S to e ltin g  &  H illier, 

2006). It a lso  has a  ten d e n cy  to in c rease  th e  ran g e  o f  tem p era tu res  lik e ly  to  trig g e r 

th e rm o reg u la to ry  d e fen ses , w h ich  m ay  p ro m o te  p e rio p e ra tiv e  h y po therm ia .

D ex m ed e to m id in e  has b een  g a in in g  p o p u la rity  fo r u se  as an  an esth e tic  in  adu lts and 

stud ies are n ow  b e in g  co n du cted  to  d e te rm in e  its re lev an ce  in  p ed ia tric  anesthesia . O lu toye  et al. 

(2010) co n d u cted  a p rospective , rand o m ized , d o u b le -b lin d  stu dy  o n  109 p ed ia tric  pa tien ts. T he 

p atien ts  w ere  p u t in to  o n e  o f  fo u r g roup s and  rece iv ed  e ith e r a s ing le  IV  d o se  o f  

d ex m ed e to m id in e  (0 .75 m cg /kg ), d e x m ed e to m id in e  (1 m cg /k g), m o rp h in e  (50  m cg /k g ) o r 

m orp h in e  (100  m cg /k g). M ed ian  tim e  to first p o sto p era tiv e  rescue  ana lg esic  w as s ig n ifican tly  

lo nger in  th e  d ex m ed e to m id in e  1 m cg /k g  and m o rp h in e  100 m cg /k g  co m pared  to th e  o th e r tw o 

g roups (P  <  0 .01). T ho se  pa rtic ipan ts  w h o  rec e iv ed  d ex m ed e to m id in e  com p ared  to  th o se  w ho 

received  m o rp h in e  h ad  s ig n ifican tly  s lo w er p o sto p era tiv e  h eart rate . T h e  n u m b er o f  ch ild ren  w ho 

requ ired  >1 d o se  o f  rescue  ana lg esic  w as s ig n ifican tly  h ig h e r in  th e  d e x m ed e to m id in e  0.75
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m cg /k g  g roup  com p ared  w ith  d ex m ed e to m id in e  1.0 m cg /k g  and m o rp h in e  100 m cg /k g  g roups 

(P= 0 .03  and P = 0 .0 13 ). A n o th e r s tu d y  co n du cted  b y  Patel, e t al. (2010 ) u sed  a p ro sp ective , 

ran do m ized , b lin d ed , co n tro lled  ap p ro ach  to  resea rch  137 children . T h ey  w ere  assig ned  to  e ithe r 

a  d e x m ed e to m id in e  in fu sio n  g roup  (2 m cg /k g  o v er  10 m inu tes , fo llo w ed  b y  0 .7  m cg /k g /h  un til 5 

m inu tes  b e fo re  th e  end  o f  surgery) o r  IV  fen tan yl g roup  (1 m cg /k g ) to  d e te rm in e  its e ffect o n  

p e rio p era tiv e  o p io id  use. T h e  am o un t o f  p a rtic ip an ts  w ho  n eeded  rescu e  fen tany l fo r p a in  w as 

s ig n ifican tly  lo w er in th e  d ex m ed e to m id in e  g roup  com p ared  to  fen tan y l (P == 0 .001). M ean  h eart 

ra te  and  m ean  sy sto lic  b lo o d  p ressu re  w ere  s ig n ifican tly  lo w er in  g rou p d ex m ed e to m id in e  du rin g  

the  firs t 60 m in u tes  (P =  0 .019). In  th is study, th o se  w ho  rece ived  th e  d e x m ed e to m id in e  bo lus  

and  in fu sio n  h ad  d ecreased  in trao p era tiv e  op iate  and  an esth e tic  req u irem en ts  and  decreased  

o p ia te  requ irem en ts  in  th e  P A C U  co m pared  to th e  IV  fen tany l g roup.

A  sep ara te  d o u b le -b lind , ran d o m ized  tria l w as co n du cted  b y  P estieau  et al. (20 11) to 

d e te rm in e  w h e th er h ig h  d oses o f  d e x m ed e to m id in e  had  an  im p ac t on  o p io id  requ irem en ts  and  

the  o p io id -free  in te rva l a fte r to n sillecto m y . 109 p a tien ts  w ere  assigned  to  one  o f  fo u r trea tm en t 

g roups. G roup  o n e  w as g iv en  fen tany l 1 m cg /kg , g rou p tw o  w as g iv en  fen tan yl 2 m cg /k g  

(cu rren t s tand ard  o f  p rac tice  g rou ps), g roup  3 w as g iven  d ex m ed e to m id in e  2 m cg /k g  and  g rou p 4 

w as g iv en  d e x m ed e to m id in e  4 m cg/kg . R esu lts  sh o w ed  th a t d ex m ed e to m id in e  p ro lo ng s the  

o p io id -free  in terv al a fte r to n s illec to m y  an d app ears  to  d ec rease  o vera ll m o rp h in e  req u irem en ts  as 

w ell as the  risk  o f  m o rp h in e-rescu e  ad m in is tra tio n . T he  d ex m ed e to m id in e  g ro up s d id  h av e  a 

p ro lo n g ed  tim e  to em erg en ce  from  an esth esia  and  an  in creased  leng th  o f  s tay  in  the  PA C U . 

D ex m ed e to m id in e  appears to  h av e o p io id -sp arin g  e ffects and  w as reco m m en d ed  b y  th e  au tho rs 

to  b e  con sid ered  as an ad ju n c t for an a lg esia  d u rin g  and a fte r to nsillectom ies.

U se o f  d ex m ed e to m id in e  in  young , h ea lth y  p a tien ts  m ay  b e  res tric ted  b y  its a sso c ia tion
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w ith  ep iso des o f  b rad y card ia  an d  sinus arrest. C ard iac  o u tp u t in  p ed ia tric  p a tien ts is h eart ra te  

d ependen t, req u ir in g  m ain ten a n ce  o f  a  reg u la r ra te  and  rhy thm . H yp erten sio n  has a lso  b een  

o b se rved  fo llo w in g  an  in itial b o lu s  d o se  o f  dex m ed eto m id in e. A s w ith  an y  p harm aco lo g ic  agent, 

cau tion  m u st b e  u sed  w h e n  ad m in is te rin g  to a patien t.

L ocal an esth e tics  h a v e  p ro v en  to b e  e ffectiv e  as an  ad ju n ct in  th e  re lie f  o f  p osto p era tiv e  

pain. M an y  s tu dies  h av e  sh o w n b u p iv ac a in e  to  b e  m o re  e ffective  than  lev o bu p iv ica in e  and 

ro p iv acain e  w h en  in jec ted  b y  th e  su rg eo n  in to  th e  p e rito n silla r  a rea  at th e  co m p le tio n  o f  surgery . 

A  ran d o m ized  c lin ica l tria l co m p arin g  recta l ace tam in o p h en  w ith  p e rito n silla r in filtra tio n  o f  

b up iv aca in e  fo r p o s to p era tiv e  an a lg esia  a fte r ad en o to n sillec to m y  in  ch ild ren  w as co n d u cted  b y  

D ahi-T aleg hani, M o usav ifard , T ah m o ureszad e, &  D ab b ag h  (2011). T h e  trial inc lu ded  110 

p artic ip an ts  w h o  w ere  ran d o m ly  separa ted  in to  tw o  g roups, o n e  rece iv in g  30 m g /kg  rec ta l 

ace tam in op h en  and on e rec e iv in g  1 m g /k g  b u p iv ac a in e  in jec tio n  a fte r in tu b a tio n  and  p rio r to  

ton sillectom y . R esu lts in d ica ted  th a t th e re  w as no d ifferen ce b e tw een  th e  tw o  g roups reg ard in g  

th ro at p a in  at res t, a fte r sw a llow ing , a fte r tak in g  flu id  and  a fte r soft foo d intake. T he  m in im al 

am ou nt o f  risk  asso c iated  w ith  rec ta l ace tam in o p h en  ad m in is tra tio n  m ad e  it su perio r to 

b u p iv acain e  in jectio n  in  th e ir op inion .

O pio id  M ed icatio n s

O pio id s p ro v id e  an a lg esia  b y  b in d in g  to specific  recep to rs lo ca ted  p rim arily  in  th e  b ra in  

and spina l cord . T h ey  in h ib it the  re lease  o f  su bstan ce  P b lo ck in g  p a in  p a th w ays ascend in g  to the  

b rain  w h ere  p a in  is p e rce iv ed  (S to e ltin g  &  H illie r, 2006). T h ey  also  activ a te  d escen d in g  

p a th w ays to  in h ib it th e  tran sm issio n  o f  n oc icep tiv e  in fo rm atio n  (G o lem biew sk i, T orrece r, & 

K atke, 2005). O p io ids  a re  freq u en tly  u sed  for p o sto p era tiv e  trea tm en t o f  m o d era te  to  severe  pain, 

A d verse  e ffects o f  o p io ids  include: resp ira to ry  d ep ressio n , sedation , n au sea  and  vom iting ,



I N T R A O P E R A T IV E  P A IN  M A N A G E M E N T 2 7

pruritu s , co n stip a tio n  and  v o id in g  d ifficu lties . D ep ressio n  o f  v en tila tio n  occu rs p rim arily  th rou gh  

an ago n ist e ffect at m u 2 recep to rs  lea d in g  to a  d irec t d ep ressan t e ffect on  b ra in stem  v en tila tio n  

cen ters (S to e ltin g  &  H illier, 2006). O p io id  ac tio n  o n  k ap p a recep to rs  leads to  sedation  w h ich  

m ay  p ro lo n g  p o s t-o p era tiv e  reco very . N au se a  and  v o m itin g  asso c iated  w ith  o p io id s  is due  to 

d irec t s tim u la tio n  o f  th e  ch em o recep to r trig g e r zo n e  in  th e  floo r o f  th e  fo urth  v en tric le  (S toe ltin g  

&  H illie r, 2006). T h e  p ro p o rtio n a l in c rease  in  side  e ffects w ith  o p io id  u se  m ay  lead  to 

ad m in is tra tio n  o f  sm alle r d oses o f  th e  m e d ica tio n  and  d ecreased  an a lg esia  fo r patien ts.

M o rp h in e  is the  p ro to ty p e  o p io id  and  th e  agen t to  w h ich  all o th e r o p io ids  a re  com pared .

It h as low  lip id  so lu b ility  and  p eak  e ffect occu rs 15-20 m in u tes  a fte r IV  in jec tion  (S to e ltin g  &  

H illier, 2006). M orp h in e  u n d erg o es  an  ex ten siv e  firs t-p ass e ffect and  is m etab o lized  h e p a tica lly  

to  m o rp h in e-3 -g lu ro n id e  (M -3-G ) and  m o rp h in e-6 -g lu rco ru n id e  (M -6 -G ) (G o lem b iew sk i et al, 

2005). M -6-G  p ro v id es  g rea te r an a lg esia  than  m o rp h in e  and  M -3 -G  p ro v id es  no  analgesia . B oth  

b y p ro d u c ts  a re  ren a lly  ex creted  (G o lem biew sk i, 2005). T h e  p ed ia tric  d o se  is 0 .05-0.2  

m g /k g /d o se  up  to 15 m g  and  it p ro v ides several h ou rs o f  analgesia . D isad v an tag es  o f  u sin g  

m orp h in e  in clu de  h is tam in e  release , p ru ritis , and  hyp o tensio n . It m u st b e  u sed  w ith  cau tio n  in 

p a tien ts w ith  h ep atic  im p a irm en t b e cau se  it is m etab o lized  b y  the  liver. T he  active  m etabo lite s 

cou ld  accu m u la te  and  cau se  ex cessiv e  seda tio n  and  resp ira to ry  d epressio n . C au tio n  sh o u ld  b e  

used  w h en  ad m in is te rin g  to  p a tien ts  w ith  rena l im p a irm en t as w ell. A cco rd in g  to  B row n, 

L aferriere, L ak heeram , &  M oss (200 6), p o stsu rg ica l ad m in is tra tion  o f  o p ia tes  in  p a tien ts  w ith  

o b stru c tive  s leep  ap n ea  (O S A ) h as rece n tly  b een  link ed  to  an  in creased  risk  fo r resp ira to ry  

co m plica tion s. P rev iou s recu rren t h y p o x em ia  in  O S A  h as also  b een  asso c ia ted  w ith  in creased  

ana lg esic  sensitiv ity  to  su b seq uen t m o rp h in e  ad m in is tra tio n  (B ro w n  et al., 2006). T o n sillec to m y  

and ad en o id ec to m y  is o f ten  p e rfo rm ed  on  ch ild ren  w ith  en larg ed  (h yp ertro ph ic) to n sils  tha t
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cause  o b stru c tio n  (o ften  m an ifes ted  b y  snoring ) w h e n  th e  ch ild ren  are ly in g  supine. T he  

sig n ifican ce o f  th ese  find in g s is d u e  to  th e  re la tio n sh ip  b e tw een  O S A  and p a tien ts  u n d erg o in g  

surgery  fo r T & A .

F entan yl is a  p h en y lp ip erid in e -d eriv a tiv e  syn the tic  o p io id  agonis t. It is 75-125  tim es 

m ore p o ten t th an  m o rp h in e  d u e  to  g rea te r lip id  so lu b ility  (S to e ltin g  &  H illie r, 2006). It is m ore  

rap id  in  o n se t and  sho rte r in  d u ra tio n  o f  ac tio n  th an  m o rp h in e  and  h y d ro m o rp ho n e. F entany l has 

a la rg e r v o lu m e o f  d is trib u tio n  and  lo n g er e lim in a tio n  h a lf-tim e  th an  m o rp h in e  (G o lem b iew sk i et 

al., 2005). A  co m m o n  d o se  in  p e d ia tric  p a tien ts  is  1-2 m cg /k g  IV. F en tany l d o es n o t p rod uce 

h is tam in e  re lease  as m o rp h in e  does. R isk s o f  u sin g  fen tany l in clu d e  p e rs is ten t o r recurren t 

d ep ression  o f  v en tila tio n , b rady card ia , h yp o ten sio n , d ec reased  card iac  o u tp u t and  chest rig id ity  

w ith  h ig h  doses. T h e  ana lg esic  e ffects o f  fen tany l las t fo r up  to one  hour. A v a ilab le  lite ra ture  

su gg ests th a t d ifferen ces  in  m etab o lism  requ ire  m o d ifica tio n  in  d osin g  and  th a t 2 -6  year o ld  

ch ild ren  h av e a m o re  rap id  m etabo lism , m ea n in g  th a t su ch  ch ild ren  m ay  req u ire  m ore  freq uen t 

dosing . F en tany l is u sed  as th e  p rim ary  in trao p era tiv e  an a lg esic  in  th e  m ajo rity  o f  th e  lite ra tu re  

rev iew ed . R ecen t s tud ies h av e  b een  d irec ted  at find in g  an  a ltern ativ e  to  fen tan yl as an an alg esic  

du e to  th e  resp ira to ry  d ep ressan t e ffects it p ossesses .

R em ifen tan il is a  se lec tiv e  m u  o p io id  ago nist, s tru c tu ra lly  u n iq u e  due  to  its  e s ter link age  

w h ich  ren d ers  it su scep tib le  to  h yd ro ly sis  b y  n on sp ec ific  p lasm a  and  tissu e  es te rases to  in ac tiv e  

m etabo lites . T h is  form  o f  m etab o lism  im parts  b rev ity  o f  action , p rec ise  and  rap id ly  titra tab le  

e ffect d u e  to its  rap id  o n se t and  o ffse t, n on cu m u la tiv e  effects, and  rap id  reco v ery  afte r 

d isco n tin u a tio n  o f  its  ad m in istration . It h as an ana lg esic  p o ten cy  s im ila r to  fen tan yl and  effect- 

site  (b lo o d/b ra in ) eq u ilib ra tio n  tim e  m u ch  fas te r th an  th a t o f  fen tany l (1.1 m in  vs. 6.8). It has  a 

sm all v o lu m e o f  d is tribu tion , is rap id ly  c leared  and  ren a lly  excreted . B en eficia l e ffects o f
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rem ifen tan il in c lu d e  rap id  on se t o f  d ru g  e ffect, p recise  titra tio n  to th e  d esired  e ffect, ab ility  to  

m ain ta in  a su ffic ien t p la sm a  o p io id  co ncen tra tio n  to  su ppress th e  s tress respo nse , and  rap id  

reco v ery  from  th e  d ru g ’s effects. W ith  rem ifen tan il th ere  is a  p red ic tab ility  o f  d ru g  e ffect due  to 

es terase m etab o lism . L ack  o f  accum u lation  d u rin g  ex ten d ed  p erio ds  o f  in fu sio n  p reven ts 

p ro lo n g ed  c le a ran ce  n o t seen  w ith  su fen tan il o r fen tany l. T h ere  is no  h is tam in e  re lease  w ith  

rem ifen tan il. T he  co m m o n reco m m en d ed  d ose  is 1 m cg /k g  IV  o v er 6 0-90  seconds. T he 

co m b in a tio n  o f  rem ifen tan il and  p ro p ofo l is sy n erg istic  resu ltin g  in  sev ere  d ep ressio n  o f  

v en tila tion . A  lo n g er-ac tin g  o p io id  m u st be  ad m in is tered  fo r p o st-o p era tiv e  an a lg esia  w h en  

rem ifen tan il is u sed . A sso c ia ted  side  e ffects in c lu d e  n au sea  and  vo m itin g , d epressio n  o f  

v en tila tion  and  m ild  d ecreases in  sy stem ic  b lo o d  p ressu re  and  h eart rate.

D avis et al. (2000) co n d u cted  a d ou b le-b lin d ed  s tu d y  to  d e te rm in e  the  e ffectiv en ess  o f  

rem ifen tan il v e rsu s  fen tany l in  p ed ia tric  to n sillec to m y  p a tien ts. T h e  tw o  g ro up s w ere  ran d o m ly  

se lec ted  to rece iv e  e ithe r rem ifen tan il b o lu s  w ith  co n tinu ou s in fu sio n  0 .25 m ic ro g /k g /m in  o r a 

fen tany l b o lu s  o f  2 m cg /k g  fo llow ed  b y  a  p laceb o  co n tinu ou s infusion . R em ifen tan il p ro v ided  

fas ter ex tu b a tio n  tim es, a lth ou g h  th o se  p a tien ts  h ad  h ig h er  p a in -d isco m fo rt scores. T he 

resea rch ers  co n clu d ed  th a t rem ifen tan il w as as e ffectiv e  in trao p era tiv e ly  as fen tany l, h o w ev er 

b e tte r in trao p era tiv e  p ro p h y lac tic  ana lg esic  reg im en s fo r p o sto p era tiv e  p a in  con tro l w ere  

n e cessa ry  to  o p tim ize  rem ife n ta n il’s u se  as an  an alg esic  fo r ch ildren . M ore  resea rch  is b e in g  

co n du cted  o n  rem ifen tan il in  assoc ia tion  w ith  p a in fu l p ro ced u res  in  n eon a tes  su ch  as 

endo trach ea l in tu b a tio n  and  m ech an ica l v e n tila tio n  and  cen tral lin e  p lacem ent.

S ufen tan il is a  th ien y l an alo gu e  o f  fen tan yl. T he  an a lg esic  p o ten c y  is 5-10  tim es th a t o f  

fen tany l w ith  g rea te r a ffin ity  to o p io id  recep to rs. It is h ig h ly  lip id  so lub le, has  ex ten siv e  p ro te in  

b ind ing , and  h as  a  sm alle r v o lu m e o f  d istrib u tio n  th an  fen tany l. E lim in a tio n  h a lf-tim e  is b e tw een
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tha t o f  fen tany l and  alfen tan il. A  co m m o n d o se  is 0 .1 -0 .4  m cg/kg . S ufen tan il u se  is b en efic ia l 

ov er fen tany l d u e  to  p ro d u c tio n  o f  lo n g er p e rio d s o f  an a lg esia  and  less d ep ressio n  o f  ven tila tion . 

It sh ou ld  b e  u se d  w ith  cau tio n  in  p a tien ts  w ith  chron ic  ren a l fa ilu re  and  chest w all rig id ity  m ay  

o ccu r w ith  h ig h  doses. T h e  on ly  s tudy  found  on  th e  u se  o f  su fen tan il in  to n sillec to m y  w as 

con du cted  b y  B ayrak , G un day , M em is, &  T u ran  (2007 ). R esu lts  in d ica ted  th at an  in tranasal 

su fen tan il d o se  o f  2 m ic ro g ram s/k g  p ro v id ed  an x ie ty  and  co o pera tio n  scores s im ila r to  th a t o f  

oral m id azo lam  w h en  u sed  p e rio perativ e ly .

H y d ro m orp h on e  is a h y d ro p h ilic  o p io id  and  a  sem i-syn the tic  d e riva tiv e  o f  m o rph in e . It is 

5-10 tim es m ore  p o ten t, has  a lo n g er se rum  h a lf-life  (3 vs 2 h r), and  v o lu m e o f  d is trib u tio n  (4.5 

vs 3 L /kg ) th an  m o rp h in e . It p ro d u ces  m o re  seda tio n  and  evokes less eu p h o ria  th an  m orph ine . 

H y d ro m orp h on e  h as a lip id  so lu b ility  ran g e  th a t fa lls b e tw een  m o rp h in e  and  fen tany l.

B reak do w n  p ro d u c ts  in clu d e  h y d ro m o rp h o n e-6 -g lu cu ro n id e  and  h y d ro m o rp h o n e-3 -g lu ro n id e  

w h ich  h av e  no  an alg esic  p ro p ertie s  and  are ren a lly  excreted . H -3 -G  m ay  h av e  p o ten tia l to  cause 

n eu ro ex c ita to ry  effects w h e n  h ig h  lev e ls  o ccu r in  a p a tien t w ith  ren al fa ilu re  w ith  chron ic  dosing . 

T he rec o m m en d ed  p ed ia tric  d o se  is 1 m cg/kg . Jou rna l a rticles recen tly  p ub lish ed  d escribe  

m ed ica tio n  e rro rs re la ted  to  h y d ro m o rp h o n e  overdose. M an y  p a tien ts  a re  ex p erien c in g  acu te  

resp ira to ry  d ep ression , sedation , severe  h y p o ten sio n  and  in  m u ltip le  cases ca rd io p u lm on ary  

arrest an d  d eath . W h ile  th e  d ru g  w h en  u sed  ap p ro p ria te ly  seem s to b e  e ffective , e rrors o c cu r  due  

to m isu n d ers tan d in g  ab o u t the  drugs eq u i-an alg esic  d o sin g  w h en  co m pared  w ith  m orph ine . 

M cD o nne ll (201 1) lo o ked  at o p io id  m ed ica tio n  e rrors in  p ed ia tric  p rac tice  and  found  tha t 

m ed ica tion  e rro rs in vo lv in g  h y d ro m o rp h o n e  and cod ein e  resu lted  in  th e  m o st s ig n ifican t h a rm  

rep orted . P h arm aco lo g ica l ad van tag es tha t h y d ro m o rp h o n e  o ffers o v er m o rp h in e  in clu de  a 

lo n g er h a lf- life  and  lack  o f  m etabo lites . U nfo rtu na te ly , lite ra tu re  on  h y d ro m o rp h o n e  use  in
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ped ia tric  pa tien ts  is ra re  and  s tu dies  con d uc ted  to  su pp ort h y d ro m o rp h o n e  for c lin ica l u se  is 

nonex isten t.

Discussion

E ach p ain fu l ex p erien ce  a  p a tien t h as accu m u la ted  th ro u g h  th e ir life tim e  p lays  a ro le  in 

how  the  p a tien t w ill re sp o n d  to the  ex is tin g  pa in fu l experience. F am ily  b ackg ro un d , em otional 

status, ex p ec ta tio ns , and  p hy sio lo g ica l v a riab les  all a ffect a  p a tie n t’s p e rc ep tio n  o f  and 

exp erien ce  w ith  pain . A  la rg e  co m po nen t p resen t in  ch ild ren  is th e  em otional p a rt o f  th e  p a in  

experience. T h ey  a re  a ffected  b y  fac tors such  as th e  p resen ce  o r ab sence  o f  careg ivers and  fears 

re la ted  to  u n fam ilia r su rrou n din gs, p eo p le  and  p roced ures . E ach  p e rso n  w ill resp o n d  d iffe ren tly  

to  the  sam e  p a in fu l p ro ced u re , so h o w  do w e  k n o w  th a t so m eo ne  is, in  fact, h av in g  pain.

P a in  can  b e  assessed  in  a v a rie ty  o f  w ays, in c lu d in g  se lf-repo rt, b eh av io ral o bse rv a tio n  o r 

p h ysio lo g ic  m easures. V erba l se lf-repo rt o f  p a in  is  co n sid ered  th e  go ld  s tandard  for assessm ent. 

In p a tien ts u n d e rg o in g  general an esth esia  ve rba l se lf-repo rt is n o t an  op tion . P a in  is a ssessed  b y  

C R N A s th ro u g h o u t th e  in trao p era tiv e  p e rio d  th ro u g h  p hy sio lo g ic  m easures. B lo od  p ressu re , 

h eart rate , and  resp ira to ry  ra te  are am o n g  the  m o st co m m o n ly  u sed  p hy sio lo g ic  m ean s to  m o n ito r 

pain. In ab ility  to  co m m u n ica te  do es n o t im p ly  th a t p a in  d oes no t ex ist, b u t ch ild ren  w ho  c a n ’t 

v e rb a lize  are an  ex am p le  o f  th e  im po rtance  o f  an  accu ra te  an d  sen sitiv e  assessm en t o f  pain.

P a in  scales h av e b een  d ev elo p ed  to  h e lp  assess and  gu ide  the  ad m in is tra tio n  o f  

analgesics; h o w ev er, th ey  lack  p rec is io n  and  re liab ility  to  ex c lu siv e ly  d irec t analgesic  d osing . 

W h ile  assessm en t to o ls h av e  b eco m e a  s tan d ard  m easu re  in  w h ich  to  m o n ito r a  c h ild ’s pain , 

choo sing  th e  ap p ro p ria te  assessm en t to o l for the  p a tie n t’s age, d ev elo pm en tal stage  and  co n tex t 

o f  the  p a in  ex p erien ce  is d ifficu lt and  c reates v a ria b ility  am o n g  p rov iders. R efin in g  o r  m o d ify in g
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p ain  scales m ay  b e  n eeded  to  m ak e  pa in  assessm en t m ore  re liab le  and  consisten t.

O nce th e  ap p ro pria te  p a in  scale  has  b e en  chosen , th e  p a tien t h as been  assessed  as h av in g  

s ig nifican t p a in , and  the  d ecis io n  to p ro ceed  w ith  ad m in is tra tio n  o f  an  ana lg esic  h as  b e en  m ade , 

h ealth ca re  p ro v id ers  co n tin ue  to ex p erien ce  b a rrie rs  to  trea tin g  pain . T he  p rim ary  co n cern  in 

p ro v id ers ad m in is te rin g  o p io id  an alg esics is th e  fea r o f  cau sin g  resp ira to ry  d epressio n  in  the  

child . O th er b a rrie rs  tha t h av e  b een  resea rch ed  in c lu d e  fea r o f  ad d ic tio n  and  an  overa ll lack  o f  

k n ow ledg e  o n  p ed ia tric  p a in  trea tm ent.

Inadeq ua te  trea tm en t o f  p a in  leads to  ad verse  p h y sio lo g ica l e ffects w h ich  m ay  d elay  

h ea lin g  and  co n trib u te  to in creased  h e a lth ca re  costs. Increased  resp ira to ry  ra te  and  decreased  

v o lu m e can  lead  to re ta in e d  secre tion s and  a te lec tasis. H eart rate, ca rd iac  o u tp u t, and  system ic 

v a scu la r res is tan ce  m a y  b e  in creased  w ith  pa in  and  lead  to  in creased  b lo o d  p ressu re  and 

m y ocard ia l 0 2  co nsum ptio n . P a in  inc reases th e  re lease  o f  s tress h o rm o n e  and  also  in c reases th e  

m etab o lic  rate. It d ep resses  th e  im m u n e system  p red isp o sin g  p a tien ts  to  infec tion .

E ffective  co ntro l o f  p o sto p era tiv e  p a in  in v o lv es  several p rev en ta tiv e  s tra teg ies  tha t 

in clude  p reo p era tiv e  ana lgesia , ap p ro p ria te  u se  o f  in traop era tiv e  an a lg esic  tech n iqu es, and  

id en tificatio n  o f  ch ild ren  at risk  fo r s ig n ifican t p o sto p era tiv e  pain . T h ere  are  several 

co m p lim en ta ry  and  in teg ra tiv e  m ed ic in e  ap p ro ach es th a t m ay  b e  u sed  in  ad d itio n  to 

p h arm aco log ic  m eth o d s o f  analgesia . A c u p u n c tu re  and  acu pressure , th e rap eu tic  touch , yoga, 

m assage, h e a t and  co ld  therap y, n a tu rop a th y , and  p hy sical th erap y /o ccu p a tio n a l th e rap y  h av e  all 

b een  s tu died  in  re la tio n  to  a tten u a tin g  p o sto p e ra tiv e  pain . C og n itiv e  and  b eh av io ral ap p ro ach es 

including: p a tien t/fa m ily  ed ucatio n , p sy cho th erapy , re lax a tio n  and  im agery , th e rap eu tic  p lay , 

m u sic  th erap y, and  an im al th e ra p y  h av e  b een  resea rch ed  as w ell.

P h arm aco log ic  agents ch o sen  to  trea t p a in  v a ry  from  p rac titio n er to  p rac tition er. A s m ore
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resea rch  is co n du cted  on  th e  p h arm aco k in e tic  and  p harm aco d y n am ic  propert ies o f  th ese  agen ts, 

m o re  k n o w led g e  is b e in g  revealed  o n  m ech an ism  and sites o f  action  o f  th ese  an a lg esic  drugs. 

A lth o u gh  th ese  ana lg esic  d rug s co n tin u e  to b e  inv estig ated , e th ica l co nsid e ra tio n s  in  th e  s tu d y  o f  

p ed ia tric  po p u la tio n s  o ften  h in d ers resea rch ers  fro m  p erfo rm in g  ran d o m ized  co n tro lled  tria ls  th at 

d irec t p a in  m an ag em en t in  children .

M u ltim od al an a lg esia  is th e  co ncep t o f  u sin g  d iffe ren t c lasses o f  an alg esics  for p a in  

a lte ra tio n  at v a rio u s recep to r sites to  p ro v ide  th e  m ax im u m  analgesic  e ffect w ith  reduced  

an a lg esic -re la ted  side  e ffects (Josh i, 2005). M a n y  c lin ician s a re  u tiliz in g  th e  m ultim od a l 

ap p roach  to p a in  m an ag em en t in  an  a ttem p t to red u ce  th e  u n w an ted  side  e ffects o f  g iv ing  la rge  

d oses o f  a  p a rticu la r  drug . F or ins tance , ace tam in o ph en  and N S A ID s w h en  g iven  in  co n jun c tio n  

w ith  o p io ids  m ay  red u ce  the  am o un t o f  o p io id  requ ired . T h is  m ay  lead  to d ec reased  risk  o f  side  

e ffects in  o p io id s such  as resp ira to ry  d epressio n  and n au sea /vo m itin g . It is also  im p o rtan t to  no te 

th e  sy n erg istic  e ffects o f  ana lg esics , an x io ly tic s , an tiem etics , and  an tih is tam in es  requ ire  o n g o in g  

assessm en t o f  seda tio n  and  analgesia .

T rea tin g  p a in  ea rly  and  e ffec tiv e ly  is safer, m o re  e fficac iou s and  resu lts  in  im p rov ed  

p a tien t com fort. It m ay  also  resu lt in  less to tal ana lg esic  adm in istered .

Outcome

T h is  in fo rm atio n  w as p resen ted  to C R N A s and cu rren t n u rse  an esth esia  s tu den ts  at the  

Fall 2011 m ee tin g  o f  the  N orth  D ak ota  A sso c ia tio n  o f  N u rse  A nesth e tis ts  in  B ism arck , N D . 

Included  in  th e  p o w er p o in t p resen ta tio n  w ere  an  in tro du c tio n , s ta tem en t o f  p rob lem , p u rp o se  o f  

th e  study, s ig n ifican ce  o f  the  s tudy , a reas  o f  inqu iry , o v erv iew  o f  m etho ds, and  references .



IN T R A O P E R A T IV E  P A IN  M A N A G E M E N T 3 4

Implications for Nursing

D o sin g  an a lg esics fo r th e  m an ag em en t o f  p o sto p era tiv e  p a in  in  ch ild ren  co n tin u es  to 

ch allen ge  an esth esia  p ro v id ers  and  th e  nu rses reco v erin g  them . F in d in g  th e  specific  co m b ina tio n  

o f  m ed ica tio n s th a t p ro v id es  the  m o st e ffectiv e  r e l ie f  o f  p o sto p e ra tiv e  p a in  in  ch ild ren  m ay  be  an 

id ea listic  goal. It is c ritica l th a t an esth esia  p ro v id ers  and  reco v ery  n u rses  rea lize  th a t children , 

like  adu lts, do  n ot all re sp o n d  to p a in  th e  sam e  w ay.

T h ere  is a  con tin ued  n eed  fo r resea rch  in  th e  a rea  o f  in trao p era tiv e  p a in  m an agem ent, 

e sp ec ia lly  in  th e  p ed ia tric  po p ula tion . O f  th o se  an alg esics th a t h av e  b een  stu d ied , m an y  h av e  

co nflic tin g  resu lts  w h ich  co n tribu tes  to  confusio n . It w as d isa p p o in tin g  to lea rn  th a t th e re  w as 

lim ited  o r no  in fo rm atio n  on  ch ild ren  reg ard in g  som e ana lg esics  co m m o n ly  used  in  adults. 

P rov iders n eed  to s tay  cu rren t on  the  m o st recen t stu d ies  and  th e ir  fin d ing s o n  p ed ia tric  pa in  

m an ag em en t and  ch allen ge  th em se lv es  to  p ro v id e  a  m ultim od a l ana lg esic  tha t resu lt in  e ffectiv e  

po stop era tive  p a in  con tro l. A n esth etic  p rac tice  m a y  n eed  to b e  a ltered  as n ew  in fo rm atio n  and 

tech n iqu es fo r in trao p era tiv e  p a in  m an ag em en t em erge. H o sp ita l p o lic ies  n eed  to incorp ora te  

s tan dards  for th e  assessm en t and trea tm en t o f  p o sto p era tiv e  p ed ia tric  p a in  in  th e  p o sta n esth esia  

care unit. It is im p ortan t th a t p a tien ts and  th e ir p a ren ts  are sa tisfied  w ith  th e ir p e rio p era tiv e  

experience.

Conclusion

P o stop era tiv e  p ed ia tric  p a in  rem ain s a s ig n ifican t m o rb id ity  asso c iated  w ith  su rg ery  in 

children . M an y  a n a lgesic  m ed ica tio n s  w ith  a  v a rie ty  o f  d o sag es  and  m eans o f  ad m in is tra tion  

w ere  id en tified  in  the  litera tu re . A lth o ug h  th e  resea rch  d o es  n o t seem  to h igh lig h t one 

in traop era tiv e  ana lg esic  tech n iq u e  p ro v en  to  b e  th e  m o st effective , m an y  co m b in atio n s  o f
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m edica tio ns  m ay  b e  u sed  to  p ro v ide  analgesia . T h ere  is a  co n tin ued  n eed  for resea rch  o n  

p o stop erativ e  p ed ia tric  p a in  and  on  an a lg esic  ag en ts th a t h av e  no t yet b een  s tu d ied  in ch ildren . 

Pain m an ag em en t sho uld  b e  one  o f  th e  p rim ary  goa ls  o f  h e a lth ca re  p ro v id ers  m an a g in g  p ed ia tric  

p atien ts  u n d erg o in g  surgical p rocedures .
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