
CHAPTER 5

DISCUSSION

P o s to p e ra tiv e  n a u se a  and  v o m itin g  ( P O N V  ) are  am o n g  th e  m o s t co m m o n  

ad v erse  ev en ts  re la te d  to  su rg e ry  an d  an esth esia . A lth o u g h  th e  m ed ica l im p ac t o f  

P O N V  is m in o r , i t  can  d is tu rb  th e  p a tien ts  and  so m e tim es  c au se s  m a jo r  p ro b lem s 

(5 8 ).In  ad d itio n , fro m  th e  p a tie n ts ’ p e rsp ec tiv e , P O N V  is u n d o u b te d ly  d istressin g . 

S u rg ica l p a tie n ts  re p o rte d  th e  fea r o f  su ffe rin g  P O N V  m o re  th an  th e  fea r o f  

p o s to p e ra tiv e  p a in (3 ).

S ev era l fa c to rs  a re  k n o w n  to  p ro v o k e  P O N V . T h ese  in c lu d e  age , w e ig h t, sex , 

to g e th e r  w ith  th e  in d iv id u a l’s p re d isp o s itio n  to  m o tio n  s ic k n e ss  an d  p rev io u s  

ex p e rien ce  o f  P O N V (4 ). A n  o p io id  p rem ed ica tio n  h as  b e e n  sh o w n  to  lead  to  in c rease  

in  n a u se a  an d  v o m itin g  a fte r  o p e ra tio n (5 9 ). V a rio u s  an e s th e tic  ag en ts  and  te ch n iq u es  

h av e  a lso  re la ted . O th e r fac to rs  su ch  as th e  p re sen ce  o f  h y p o te n s io n , p o s to p e ra tiv e  

o p io id  u se , p a in  an d  m o b iliz a tio n  h av e  b e e n  im p lic a te d  as w e ll(5 9 ). T h e  ab o v e  fac to rs 

w ere  co m p a ra b le  in  each  g ro u p  in  th is  study .

In  th is  s tu d y  , th e  in c id en ce  o f  P O N V  in  p la c e b o  g ro u p  w as 6 1 .1 %  co n firm in g  

p rev io u s  s tu d y , w h ic h  re p o rte d  ab o u t 4 5 -7 5 %  a fte r  sp in a l a n e s th e s ia  w ith  in tra th eca l 

m o rp h in e  in  a r th o p la s ty  p a t ie n ts ( l) .  W e are  ab le  to  d e m o n s tra te  th a t  th e  in c id en ce  o f  

P O N V  in  g in g e r  g ro u p  an d  p laceb o  g ro u p  w ere  s ta tis tic a lly  s ig n if ic a n t d iffe ren t 

( p -v a lu e =  0 .0 2 1 ). G in g e r  w as e fficac io u s  in  p re v e n tin g  P O N V . T h e  re su lt w as 

co n firm ed  b y  ab so lu te  r isk  re d u c tio n  eq u a led  to  2 2 %  w ith  c o n fid e n c e  in te rv a l from  

3 .6%  to  4 0 .4 % . P rim a ry  o u tco m e  in  th e  p re se n t s tu d y  c o n s id e re d  th e  in c id en ce  o f  

P O N V  in  th e  f irs t 2 4  h o u rs  a fte r  o p e ra tio n  b ecau se  w e in te re s te d  in  th e  e ffec t o f  g in g er
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o n  b o th  n a u se a  an d  v o m itin g . B o th  n a u se a  an d  v o m itin g  can  m ak e  th e  p a tien ts  suffer. 

E ith e r n a u se a  o r  v o m itin g  w as co n s id e red  b a d  o u tco m e . H o w ev er, n a u se a  and 

v o m itin g  are  b io lo g ic a lly  d iffe ren t p h e n o m e n a  an d  n a u se a  is n o t a  little  v o m itin g (6 0 ). 

N a u se a  is th e  su b je c tiv e  sen sa tio n  o f  a  d es ire  to  v o m it, w h ile  v o m itin g  is a co m p lex  

re flex  fro m  th e  cen tra l au to n o m ic  and  m o to r  sy s tem , w h ic h  lead s  to  a fo rcefu l 

e x p u ls io n  o f  g a s tro in te s tin a l co n ten ts  th ro u g h  th e  m o u th . C o n se q u e n tly , n a u se a  and  

v o m itin g  w e re  a lso  re p o rte d  an d  an a ly zed  sep ara te ly . In  th is  s tu d y , n o  p a tie n t v o m ited  

w ith o u t n au sea , so th e  in c id en ce  o f  n a u se a  w as th e  sam e as th a t  o f  P O N V . T h u s, g in g er 

w as m o re  e ff ic a c io u s  th an  p laceb o  in  p rev en tin g  n a u se a  as w e ll w ith  th e  sam e abso lu te  

r isk  re d u c tio n , c o n fid e n c e  in te rv a l, an d  p -v a lu e . In  co n tra s t, th e  in c id e n c e  o f  v o m itin g  

in  g in g e r g ro u p  w as less  th a n  th a t in  p laceb o  g ro u p  ( 2 7 .8 %  vs 4 4 .4 %  ) b u t th e  

d iffe ren ce  w as n o t s ta tis tic a lly  s ig n ific an t d iffe ren t ( p -v a lu e  =  0 .071  ). W e co n c lu d ed  

th a t g in g e r  h ad  m o re  an ti-n au sea  e ffec t th an  a n ti-em e tic  e ffec t. H o w ev er, th e  sam ple  

s ize  m ig h t to o  lo w  to  d e tec t th e  d iffe ren ce  in  a n ti-em e tic  e ffec t. E m e tic  ep iso d e  p e r 

p a tie n t co u ld  c o n firm  th a t an ti-em etic  e ffec t o f  g in g e r  w as  le ss  p ro n o u n c e d . T h ere  w as 

no  s ta tis tic a lly  s ig n if ic a n t d iffe ren ce  b e tw een  b o th  g ro u p s  acco rd in g  to  em etic  ep iso d e  

p e r p a tien t. C o n s id e r in g  th e  p e rio d  o f  sy m p to m , th e  in c id e n c e  o f  P O N V  , n a u se a  , and  

v o m itin g  a t th e  d iffe re n t p e rio d s  ; in trao p e ra tiv e , 0 -6  h o u r  p o s to p e ra tiv e ly , 6 -24  h o u r 

p o s to p e ra tiv e ly  w ere  lo w e r in  g in g e r g ro u p , b u t th e re  w e re  n o t s ta tis tic a lly  s ig n ifican t 

d iffe ren t. A g a in , th e  sam p le  s ize  m ig h t too  lo w  to  d e tec t th e  d iffe ren ce . T h e  o b se rv ed  

in c id en ces  o f  P O N V  in  b o th  g ro u p s at in trao p e ra tiv e  p e r io d  w ere  eq u a l. T h e  p o ss ib le  

reaso n s  w ere  1) th e  d ru g  d id  n o t re ach  th e  p e a k  o f  a c tio n  at th a t  tim e , 2) th e  in c id en ce  

o f  P O N V  a t th is  p e r io d  w as v e ry  low , so th a t th e  sam p le  s ize  m ig h t to o  lo w  to  de tec t 

the  d iffe ren ce , 3) th e re  w ere  any  o th e r re la ted  fac to rs  su ch  as s tre ss  , an d  p a rticu la rly  

h y p o te n s io n  a fte r  sp in a l an es th e s ia , th a t g in g e r m ig h t n o t b e  ab le  to  p re v e n t P O N V  

fro m  th is  m ech an ism .
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C o n s id e r in g  th e  se v e rity  o f  n au sea , th e  p e rc e n ta g e  w as h ig h  a t sco re=  0 o r no  

n a u se a  an d  te n d e d  to  lo w e r in  h ig h e r  sco re  in  g in g e r  g ro u p . P a tien ts  w h o  rece iv ed  

g in g e r w ere  fo u n d  to  h av e  le sse r  sev e rity  o f  n a u se a  th an  th o se  w h o  rece iv ed  p laceb o  

( p -v a lu e  =  0 .033  ).

T h ere  w ere  a  few  s tu d ies  re p o rte d  th e  e ffec t o f  g in g e r  in  p re v e n tio n  o f  PO N V . 

A ll o f  th e se  s tu d ies  o b se rv e d  in  g y n eco lo g ica l p a tie n ts  a fte r  g en e ra l an esth esia .T h e  

p re se n t s tu d y  c o n s id e re d  P O N V  afte r  in tra th eca l m o rp h in e . T h ere  w as no  study  

o b se rv ed  th e  e ffec t o f  g in g e r  in  p re v e n tio n  o f  P O N V  a fte r  th is  k in d  o f  an esth e tic  

tech n iq u e . B o n e  an d  co lle a g u e s  (24 ) co m p ared  th e  e ffec t o f  g in g e r  w ith  p laceb o  and 

m e to c lo p ra m id e  in  g y n e c o lo g ic a l p a tien ts  and  fo u n d  th a t g in g e r  s ig n if ic a n tly  red u ced  

th e  in c id e n c e  o f  p o s to p e ra tiv e  em etic  seq u e lae  co m p ared  to  p la c e b o  an d  h a d  th e  sam e 

e ffec t as m e to c lo p ra m id e . In  th e  sam e w ay , P h illip  e t a l (3 3 ) re p o rte d  th a t the  

in c id en ce  o f  n a u se a  an d  v o m itin g  w as s im ila r  in  p a tie n ts  g iv e n  m e to c lo p ram id e  and  

g in g e r an d  le ss  th an  in  th o se  w h o  rece iv ed  p laceb o . T h e  p re se n t s tu d y  co n firm ed  the 

ab o v ed  s tu d ies . In  th e  co n tra ry , A rfeen  an d  co lle ag u es  (48 ) re p o rte d  n e g a tiv e  s tu d y  o f  

g in g e r  in  la p a ro sc o p ic  g y n eco lo g ica l su rg ery . Y e t th e  in c id e n c e  o f  n au sea  and  

v o m itin g  w as m o n ito re d  3 h o u r  a fte r  su rgery . In  th e  c u rre n t s tu d y , w e fo u n d  th a t the 

p e rio d  th a t h ad  h ig h e s t in c id en ce  o f  P O N V  w as 0 -6  h o u r  p o s to p e ra tiv e ly . O n ly  3 h o u r 

o b se rv a tio n  m ig h t n o t b e  ad eq u a te . T h e  f irs t 3 h o u r  m ig h t h av e  to o  lo w  in c id en ce  to  

d e tec t th e  d iffe re n ce  o r g in g e r  m ig h t n o t re ach  th e  p e a k  ac tio n  y e t .

V isu a l an a lo g u e  p a in  sco res w ere  v a rie s  fro m  m in im u m  (sco re= 0 ) to  m ax im u m  

(sco re= 1 0 ) in  b o th  g ro u p s b u t th ey  w ere  n o rm a lly  d is tr ib u te d  , w h ich  m ean  SD  

eq u a led  to  3 .68  ±  2 .63  in  g in g e r  g ro u p  an d  3.61 ±  2 .33 in  p la c e b o  g ro u p . M o st p a tien ts  

ra ted  lo w  p a in  ex c e p t tw o  in  g in g e r g roup  and  o n e  in  p la c e b o  g ro u p  w h o  ra ted  score

10. T h e  re a so n  th a t th e  p a tie n ts  sco red  su ch  a h ig h  p a in  sco re  m ay  b e  th e  fac t th a t w e 

a sse ssed  at 24  h o u r  a fte r  o p e ra tio n  , w h ic h  sp in a l m o rp h in e  m ig h t w e a r  o f f  in  som e 

cases. H o w ev e r, p a in  co u ld  re liev e  b y  o ra l p a race tam o l. N o  p a tie n t n eed ed  m o re  p o ten t 

an a lg esia . F u rth e rm o re , th e  req u irem en t ra te  o f  a n a lg e s ia  in  b o th  g ro u p  w ere  no t
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s ta tis tic a lly  s ig n if ic a n t d iffe ren t. T h e re fo re , g in g e r  w as  n o t fo u n d  to  h av e  ana lgesic  

e ffec t c o m p a re d  to  p laceb o , w h ich  n o t su p p o rted  th e  ac tio n  o f  (6 )- sh ag ao l on 

su b s tan ce  p  c o n ta in in g  p rim a ry  a ffe ren ts  o f  ra t th a t h a d  b e e n  su sp ec ted  to  be 

re sp o n s ib le  fo r  th e  an a lg e s ic  e ffec t o f  g in g e r  (61).

R e g a rd in g  p re v e n tio n  o f  P O N V , th e  issu es  o f  s id e  e ffec t an d  N N T  are also  

o f  g rea t im p o rtan ce . T h ere  w ere  sev en  p a tie n ts  w h o  h a d  u r in a ry  re ten tio n , one  in  

g in g e r g ro u p  an d  six  in  p laceb o  g roup . U rin a ry  re te n tio n  is  th e  s id e  e ffec t o f  sp ina l 

m o rp h in e . N o  p a tie n t c o m p la in e d  e ith e r p u n g e n t sm ell o r  h e a r t b u m  a fte r  in g estio n . N o  

o th e r s id e  e ffec t w as  n o te d  in  th e  cu rren t study .

T h e  p ro n o u n c e d  e ffec t o f  g jn g e r on  P O N V  o b se rv e d  in  th is  s tu d y  re su lte d  in  a 

N N T  o f  5, w ith  9 5 %  co n fid e n c e  in te rv a l fro m  2 to  28. T h is  in d ic a te d  th a t g in g er 

p rev en ted  P O N V  in  o n e  o f  ev e ry  fiv e  p a tie n ts  e x p o se d  to  g in g er. C o m p ared  to  

o n d an se tro n , T ra m e r an d  th e  co lle ag u es  (21 ) re p o rte d  in  th e  sy s te m a tic  rev iew  th a t the 

b e s t n u m b e r n e e d e d  to  tre a t to  p re v e n t P O N V  w ith  th e  b e s t re c o m m e n d e d  reg im en s o f  

o n d a n se tro n  w as b e tw een  5 to  6 . Y e t o n d a n se tro n  s ig n if ic a n tly  in c re a se d  th e  r isk  fo r 

e lev a ted  liv e r  en zy m es  ( n u m b e r n eed ed  to  h a rm  w as 31 ) an d  h ead ach e  ( n u m b er 

n eed ed  to  h a rm  w as 36  ). O n d an se tro n  is a lso  v e ry  ex p en s iv e . In  th e  sy s tem a tic  rev iew , 

H en z i an d  th e  c o lle a g u e s(1 9 )  re p o rte d  th a t th e  n u m b e r n e e d e d  to  tre a t to  p re v e n t early  

n a u se a  w ith  d ro p e rid o l in  ad u lt w as 5, th e  n u m b e r n e e d e d  to  h a rm  fo r ex trap y ram id a l 

sy m p to m s in  c h ild re n  w as 91 an d  in  ad u lt w as 4 0 8 , an d  th e  n u m b e r  n eed ed  to  h a rm  for 

sed a tio n  and  d ro w sin e ss  w as 7 .8 . S u rp ris in g ly , m e to c lo p ra m id e , a lth o u g h  u sed  in  

c lin ica l p ra c tic e  fo r  a lm o st 40  y ea rs , d id  n o t sh o w  an y  c lin ic a lly  re le v a n t an ti-em etic  

e ff ic acy  w h e n  u se d  fo r  p re v e n tio n  in  the  u su a l d o se  ( 1 0  m g  in  ad u lt )(20 ). T hus, 

w h en  c o m p a rin g  th e  e ff ic acy  to  th e  low  s id e  e ffec t an d  co s t, g in g e r  is w o rth  in  

p re v e n tio n  o f  P O N V  in  th is  ty p e  o f  su rg e ry  an d  an esth esia .

H o w ev e r, th is  s tu d y  w as lim ited  to  s tu d y  o n ly  in  lo w e r e x tre m ity  su rg ery . T he 

re su lt m ig h t h av e  d iffe red  in  o th e r ty p es  o f  su rg e ry , p a r tic u la r ly  in  in traab d o m in a l 

su rg ery . In  th e  o th e r  w o rd , p o s to p e ra tiv e  n a u se a  an d  v o m itin g  in  th e  p re se n t s tudy  is
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m ain ly  th e  re su lt o f  in tra th e c a l m o rp h in e , w h ereas  th a t in  th e  o th e r  ty p es  o f  su rgery  

and  an es th e tic  te c h n iq u e s  h as  m u ltifa c to ria l m ech an ism s.

G in g e r  has b e e n  sh o w n  to  b e  e ffec tiv e  in  p re v e n tio n  an d  trea tm en t o f  

n au sea  an d  v o m itin g  su ch  as m o tio n  s ick n ess  5 h y p e re m e s is  g ra v id a ru m (l 1), 

c h e m o th e ra p y -in d u c ed  n au sea (1 2 ). A lth o u g h  th e  ac tiv e  in g re d ie n ts  h av e  been  

id en tif ied , th e  m e c h a n ism  h as  n o t c la rified . In  ad d itio n , th e  u se  o f  g in g e r  as an  an ti

em etic  is lim ite d  a t p re se n t, b ecau se  no  p a ren te ra l p re p a ra tio n  is av a ilab le . T o  be  

a ccep tab le  b y  th e  o ra l ro u te  , g in g e r n eed s  to  b e  e n c a p su la te d  to  p re v e n t o ra l and  

e so p h ag ea l irr ita tio n . T h e  d o sag e  th a t is co m m o n ly  u se d  re q u ire d  th e  a d m in is tra tio n  o f  

tw o  la rg e  c a p su le s  w h ich  so m e p a tien ts  m ay  fin d  d iff ic u lt to  sw a llo w  esp ec ia lly  i f  

p re o p e ra tiv e  f lu id  is lim ited . F u rth e rm o re , g in g e r c ap su le  is n o t su ita b le  fo r em erg en cy  

o r fu ll s to m a c h  case s , w h ic h  it can  h a rd ly  ab so rb ed . M o reo v e r, th e  o p tim a l d o se  o f  

g in g e r h as  n o t y e t b e e n  es tab lish ed . T he d o se  o f  1 g is a rb itra ry  an d  h as  b e e n  used  

b e fo re , b u t n o  d o se  re sp o n se  s tu d ies  h av e  b een  p e rfo rm ed . T h e  o th e r  lim ita tio n  o f  

g in g e r u se  is th e  v a r ia tio n  o f  th e  p rep a ra tio n  o f  g in g er. S in ce  g in g e r  is th e  h erbal 

m ed ic in e , th e  q u a lity  co n tro l o f  p rep a rin g  is im p o rtan t. T h e  q u a n tity  o f  ac tive  

in g red ien ts  m ay  b e  v a r ie d  b y  g eo g rap h ic  o rig in  an d  d eg ree  o f  m a tu r ity  w h en  h arv ested . 

T o  m in im iz e  th is  p ro b le m , th e  g in g e r w as h a rv e s te d  a t th e  sam e  o rig in , sam e tim e  o f  

h a rv es tin g  an d  m a tu rity  and  th e  sam p led  g in g e r c ap su le s  w as  te s te d  b y  th e  q u an tita tiv e  

and  q u a lita tiv e  an a ly sis . In  ad d itio n , th e  s h e lf  life  o f  g in g e r  c a p su le  is u n k n o w n , so its 

q u a lity  m a y  red u c e  b y  tim e . T h ere fo re , g in g e r c ap su le s  in  th e  c u rre n t s tu d y  w ere  

p re p a re d  n o  lo n g e r  th an  th re e  m o n th s .
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