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I 
X THiS I'APER w e  propose  to discuss the indicat ions for blood 

t r ans fus ion  in upper  gas t ro in tes t ina l  hemorrhage ,  the- methods  
by which it is possible to de te rmine  the quan t i ty  of blood lost and  
to be replaced,  the technic and  the l imi ta t ions  of blood t ransfus ions ,  
and  the resul ts  of t r ea tment .  We shall res t r ic t  our r emarks  to 
h e m o r r h a g e  f rom intr ins ic  lesions of the upper  gas t ro in tes t ina l  
t rac t  and exclude f rom their  scope bleeding which occurs as a result  
of por ta l  hyper tens ion ,  since ci r rhosis  of the liver is a compara-  
t ively ra re  disease among  pa t ien t s  admi t t ed  to our  hospital ,  and 
our small  experience of this condi t ion does not  qual i fy  us to wri te  
about it. By contras t ,  h e m o r r h a g e  f rom pept ic  ulcers and other 
lesions of the s tomach and d u o d e n u m  is f requent ,  and the conclu- 
sions which will be r epor t ed  are based on a s tudy  of 286 pat ients ,  
206 men  and 80 women, wi th  a total  of 297 admissions.  These  were 
t r ea t ed  by means  of a u n i fo rm  reg imen  first in t roduced  in our hos- 
pi ta l  in May 1952, and  descr ibed by us in 1954.1 The diagnoses  in 
our  series are  set out  in Table 1. 

Some years  ago t r ans fus ions  were  ra re ly  given in gastrointes-  
t inal  hemor rhage ,  not  only because the p rocedure  i tself  was some- 
what  unfami l i a r  and  the supply  of blood genera l ly  inadequate,  but 
also because it was though t  tha t  the hypo tens ion  which accompa- 
nies extensive h e m o r r h a g e  is an i m p o r t an t  fac tor  in a r re s t ing  it, 
and tha t  t ransfus ion ,  by ra i s ing  the blood pressure ,  might  cause 
bleeding to recur.  A l though  this a t t i tude  has  changed,  so tha t  blood 
is now given freely (somet imes  too freely)  in m a n y  eases of hema- 
temesis ,  there  is still much  d i sag reemen t  about  the  choice of pa- 
t ients  to be t rans fused ,  the quan t i ty  of blood to be given, and  in- 
deed the aims of t ransfus ion .  

From the Department of Pathology, Christchurch Hospital, Christchurch, New Zealand. 
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THE AIMS OF TRANSFUSION 

The first and most  obvious aim of blood t r ans fus ion  is the rel ief  
of symptoms.  I f  a pa t ien t  is in shock, if" he is obviously pale, rest- 
less, or sweating, if  h e m o r r h a g e  is con t inu ing  at  a br isk rate,  if the 
blood p ressure  is low and the pulse ra te  high, the need for  blood is 
evident  and urgent .  No less impor tan t ,  however ,  is a second a im:  
to make the pa t ien t  able to w i ths t and  f u r t h e r  bleeding, should it 
occur, and  surgical  in tervent ion ,  if it is found  to be eventual ly  nec- 
essary. A pa t ien t  wi th  a no rma l  hemoglobin  level is capable of 
to lera t ing considerable losses of blood wi thout  immedia te  danger  

T A B L E  1. Diagnosis  in 2 8 6  Patients with Upper  Gastrointestinal  Hemorrhage  ~ 

Diagnos is  Male  Fema le  

Gastr ic  ulcer 46 16 
Duodenal  ulcer 77 24 
S tomal  ulcer 6 0 
Esophagea l  ulcer 2 0 
Ulcer not  v isual ized 59 32 
H i a t u s  he rn ia  3 2 
Gas t r i t i s  4 4 
T u m o r  of  s tomach  (carc inoma,  l e iomyoma)  9 2 

Tota l  206 80 

"Six p a t i e n t s  were a d m i t t e d  twice, 1 p a t i e n t  th ree  t imes,  and  1 pa t i en t  f ou r  t imes.  
Tota l  n u m b e r  of  admiss ions  297. 

to his life. H e m o r r h a g e  r ecu r r ing  when anemia  is a l ready  estab- 
lished has a much  more  serious impor t ,  and the hazards  of operat -  
ing on anemic pa t ien ts  have been amply  demons t ra ted .  

INDICATIONS 

E v e r y  pa t ien t  who has lost blood is less able to s tand  up to fur- 
ther  hemor rhage  than  if he had  not  bled. There  is no way of fore- 
telling which pa t ien t  will suffer  a recur rence  of his h e m o r r h a g e ;  
nor  is it of ten easy to be cer ta in  whe ther  the or iginal  bleeding has 
actual ly ceased or is still cont inuing.  As will be shown present ly ,  
the size of the blood loss is difficult to gauge,  and convent ional  meth- 
ods of doing so f requen t ly  unde res t ima te  it. Fo r  these reasons,  it 
is our opinion that  in every case in which there  is good evidence 
that  blood has been lost f rom the u p p e r  gas t ro in tes t ina l  t ract ,  
t ransfus ions  should be given and cont inued  unti l  the  loss has been 
quant i ta t ive ly  replaced. 
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Evidence 

BLOOD LOSS 

The eommones t  ev idence  is obta ined f rom the h i s tory  given by 
the pat ient .  This  is, however ,  of ten  inaccura te  and may  be falla- 
cious. B r igh t  blood, when vomited,  is easily recognized, but  the dis- 
t iuct ion between hematemes i s  and hemoptys i s  may  not  be readi ly  
made.  A f requen t  r epor t  concerns " b r o w n "  liquid which has been 
vomi ted  and which may  r ep resen t  a l te red  blood but  is of ten of an 
a l toge ther  d i f ferent  na ture .  Melena m a y  cont inue for  considerable 
per iods  before it is noticed,  par t icular ly ,  as is of ten the case, if the 
pa t ien t  has been tak ing  an i ron p repara t ion .  In  every instance, the 
significance of an observa t ion  is increased if the pa t ien t  has felt 
fa in t  or ac tual ly  fa in ted  du r ing  or a f te r  vomit ing.  Melenous bowel 
content  may  be re ta ined  for  several  days  before  it is passed,  and  in 
these r a the r  common cases of obscure bleeding genera l  symptoms  
alone m a y  raise the suspicion of uppe r  gas t ro in tes t ina l  hemor-  
rhage.  I t  is well recognized tha t  where  over t  hemor rhage  has oc- 
curred,  its size can only ra re ly  be gauged  f rom the pa t i en t ' s  ac- 
count.  

Hemato log ic  es t imat ions  are used to confirm the fact that  bleed- 
ing has taken place, and  to es t imate  the size of the blood loss. The 
usual  me thods  are  es t imat ions  of the hemoglobin  level, the red cell 
count,  or the hematocr i t .  Many  physic ians  use the results  so ob- 
ta ined  as a ya rds t i ck  for  p rescr ib ing  t rea tment ,  t r ans fus ions  being 
given or wi thheld  and their  size being de te rmined  according to the 
degree  of anemia  revealed by these means .  This  cr i ter ion is useful  
only when bleeding has proceeded slowly, or when much  t ime has 
elapsed since its occurrence.  The reason is tha t  h e m o r r h a g e  means  
the loss of whole blood, and  tha t  the hemoglobin  level of the blood 
r ema in ing  in the body will be unchanged  unt i l  hemodi lu t ion  occurs 
as a resul t  of the  en t ry  of t issue fluid into the circulation,  which wilt 
res tore  the vo lume of the blood but  by so doing lower its concentra- 
tion. I f  blood is lost slowly, hemodi lu t ion  takes place par i  passu 
with the bleeding, but in rap id  h e m o r r h a g e  it lags, so that  estima- 
t ions of the hemoglobin  or red cell level can give no t rue  pic ture  of 
the loss. Thus  in such cases there  is a poor  corre la t ion  between the 
hemoglobin  level and  the quan t i ty  of blood which has been lost. ~, 2 
5Ioreover,  unt i l  the blood volume has become stabilized, repea ted  
hemoglobin  es t imat ions  are of doubtfu l  value, for  a fal l ing level 
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could indicate  ei ther  cont inu ing  h e m o r r h a g e  or mere ly  p rogress ive  
hemodilut ion.  These difficulties can be avoided if es t imat ions  are  
made  not  of the hemoglobin  level but  of the  blood volume,  for  by 
means  of compar ing  the actual  volume wi th  tha t  calculated to be 
normal  for  the pa t ien t  in question,  the  quan t i ty  of blood lost can be 
ascer ta ined with an accuracy grea t  enough for  pract ical  needs. 

Technic of Blood-Volume Estimation 

The blood volume can be calculated ei ther f rom m e a s u r e m e n t s  of 
the volume of the p lasma or of the red  cells, in ei ther  case combined  
with an es t imat ion of the venous  hematocr i t .  The calculated figure 
will va ry  sl ightly according to the me thod  used, but  the differences 
are u n i m p o r t a n t  in practice.  We have so far  used the Evans  blue 
dye-di lut ion me thod  of Gregersen  :~ for  the de t e rmina t ion  of the  
p lasma volume (VP), and the venous  hematocr i t  correc ted  accord- 
ing to Mollison 4 for  calcula t ing f rom it the total  blood volume (VB) 
and the total  red  cell mass  (VR). The only reason  for  employing  
this me thod  is tha t  we have found  it convenient ,  but  any  other  
method,  such as the direct  es t imat ion  of the V~ by means  of radio- 
active chromium,  ~ will serve the same purpose ,  p rov ided  it is capa- 
ble of giving rap id  and accurate  resul ts  under  emergency  condi- 
tions. We would accept any  method  by which one can es t imate  the 
VR in 1. hour  or less. 

Repea ted  es t imat ions  of the Ve in nonbleeding  subjects  have been 
found to agree  to within 5 per  cent. I f  successive es t imat ions  of a 
pa t i en t ' s  Vp should there fore  show a difference significantly great-  
er than  5 per  cent, it may  be concluded tha t  an actual  change has 
occurred in the interval .  The ini t ial  blood loss is de t e rmined  by 
compar ing  the pa t i en t ' s  actual  V~ with  his " i d e a l "  one, which may  
be calculated f rom publ ished tables. This  calculat ion is, however ,  
beset by some mlcer ta int ies ,  for  the no rma l  V. var ies  not  only wi th  
age and weight  but also with the ind iv idua l ' s  build ; fa t  people have 
a V, relat ively smaller,  and  lean and muscu la r  ones a VB la rge r  
than the ideal. Thus  the pa t i en t ' s  normal  V.  before  the hemor-  
rhage  began may  not  have been ident ical  wi th  the  ideal, and  a com- 
par ison  of the actual  volume wi th  the ideal  may  unde re s t ima te  or 
overes t imate  the blood loss. Exper ience  helps in overcoming  this 
difficulty by teaching to al ter  s l ightly the ideal  V~ in pa t ien t s  of an 

• obviously nonideal  body build. 
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Size of Blood Loss 

The amoun t  of blood lost in uppe r  gas t ro in tes t ina l  hemorr lmge  
is ex t remely  variable,  and  we have been impressed  with the difficul- 
ties of e s t imat ing  it f rom the pa t i en t ' s  etinieal condit ion.  In  gen- 
eral, the tendency  is to unde re s t ima te  it, for  in cont ras t  with  trau- 
mat ic  in jury,  much  larger  blood volume deficits may  be necessary  
before signs of shock are apparen t .  Whereas  a reduct ion in the 
blood volume of 30 per  cent or more  is of ten r ega rded  as predispos-  
ing to shock, we have f requen t ly  seen much  g rea te r  deficits in pa- 
t ients  who, clinically, a p p e a r e d  in good condi t ion and also showed 
remarkab ly  litt le pallor.  The  r ap id i ty  of bleeding is of obvious 
impor tance  in the p roduc t ion  of symptoms ,  but  this does not  appear  
to be the only cause of the differences which we have observed. 

TABLE 2. Reduct ion  in Red Cell Mass (Per  Cent o f  N o r m a l ) *  

Reduction in red cell mass (%) No. patients  % patients 

0 19 6 2.6 
20-49 96 41.2 
50 and over 231 56.2 

*Two hundred thirty-three pat ients  not yet t ransfused or suffering from hemorrhage 
recurring af te r  t ransfusion.  

In  gag ing  the size of the blood loss, we take most  notice of the 
reduct ion  in the red cell mass  (V. ) ,  since this is the guide to the 
size of the t r ans fus ion  which is to be given. Table 2 shows this re- 
duct ion in all our  pa t ien ts  who, at  the  t ime of the blood-volume esti- 
nmtion,  had  ei ther  not  been t r ans fu sed  or had  had  bleeding recur- 
r ing  a f te r  t ransfus ion .  ( I t  should be noted  tha t  it is mmeeessa ry  
to wi thhold  t r ans fus ion  because a blood-volume es t imat ion is to be 
ca r r ied  out ;  as long as the quan t i ty  of blood t r ans fused  is known, 
it can be taken  into account  in calcula t ing the blood loss.) I t  will be 
seen tha t  among  these 233 pa t i en t s  only 6 had  a blood loss pro- 
dueing less than  a 20 per  cent reduct ion  in the V,. By contrast ,  56.2 
per  cent had  lost one ha l f  or more  of their  total  VR, several  of them 
in the vicini ty of 80 per  cent. Corre la t ion  wi th  the hemoglobin  level 
was good in those pa t ien t s  who had  bled slowly and had  had  t ime to 
dilute their  blood, but  absent  in the eases with rap id  hemorrhage .  
Thus  we have seen a loss of 70 per  cent of the Va associated with 
a hemoglobin  level of  10 Gm. per  100 ml. and  55 per  cent with 12 
Gm. per  100 ml. 
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ADMINISTRATION OF TRANSFUSION 

Quantity of Blood 

I t  is our pract ice to replace quan t i t a t ive ly  all the blood which has 
been lost, except where  h e m o r r h a g e  has 1)een obviously slow and 
long-continued, when it is likely tha t  the c i rculat ion has become 
par t ia l ly  ad jus ted  to a reduced blood volume and a complete  re- 
p lacement  of the deficit migh t  over load it. In  such eases, especial ly 
in aged pat ients ,  we a im at  a r e s to ra t ion  of the VR to about  80 per  
cent of normal .  Blood is d i spensed  in uni ts  of 540 ml. of e i t ra ted  
blood, each conta in ing an average  of 200 ml. of red  cells. I f  the V,  

TABLE 3. Quantity of  Blood Given (296 Admissions) 

N o .  U n i t s  ~ L i t e r s  ~ N o .  c a s e s  

0 - 2  0 -  1.1 23 
3 - 4  1 . 7 -  2.3 59 
5 - 6  2 . 8 -  3 .4  69  
7 - 8  4 . 0 -  4.5 61 
9--10 5 . 1 -  5.7 20  

1 1 - 1 5  6 . 3 -  8.5 34  
1 6 - 2 0  9 . 0 - 1 1 . 4  16 

O v e r  20 O v e r  11 .4  14 

~:Avert~ge 8.0 u n i t s ,  4.5 l i t e r s .  

deficit has there fore  been calculated as being 1000 ml., the t rans-  
fusion will consist  of five uni ts  of whole blood, or in m a n y  eases the 
packed red cells der ived f rom five units .  

Table 3 shows the quan t i ty  of blood given in 296 admiss ions .  The 
average of eight  uni ts  per  pa t i en t  is unusua l ly  large, but  is some- 
what  inflated by a compara t ive ly  small number  of very  large t rans-  
fusions which were admin i s t e red  to pa t ien t s  wi th  long-cont inued 
or r ecur ren t  bleeding and those unde rgo ing  emergency  surgical  
t rea tment .  The median  figure is six units .  Only 27 per  cent of all 
pa t ients  received fewer than  five uni ts  of blood. 

Mode of Administration 

Blood is admin i s t e red  by means  of the  con t inuous-dr ip  method,  
at a s t anda rd  rate  of one uni t  (540 ml.) every  4 hours .  ]7his ra te  is, 
however,  exceeded for  the first one or two uni ts  in the more  severe 
eases of hemorrhage ,  and ahvays when the pa t i en t ' s  condi t ion does 
not r e spond  to the slower rate.  When  bleeding is very  r a p i d - - a s  
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m a y  be shown by the passage  of br igh t  blood per  os or per  rec tum 
- - i t  is essent ial  to keep pace wi th  it by increas ing the speed of 
t ransfus ion ,  and  pa t ien t s  who are  to be p r e p a r e d  for emergency 
opera t ions  mus t  have a safe blood vo lume;  in many  such cases 
blood mus t  be given at very  r ap id  rates,  under  posi t ive pressure ,  
and  somet imes s imul taneous ly  into several  veins. The need for 
cons tan t  persona l  superv is ion  of all t r ans fus ions  by a responsible 
medical  officer cannot  be overemphasized .  Where  packed red  cells 
are  used, the s t anda rd  rate  of t r ans fus ion  is one hal f  tha t  for nor- 
mal  blood, and  where  the ini t ial  VR is ve ry  low in a pa t ien t  who has 
a l ready  la rge ly  res to red  his Vn by hemodi lu t ion,  packed red cells 
mus t  be given very  slowly in order  to avoid c i rcula tory  overload- 
ing. 

Dangers 

Blood t r ans fus ions  given for any reason  whatever  ca r ry  cer ta in  
dangers  such as react ions  of incompat ibi l i ty ,  the admin i s t r a t ion  of 
infected blood, and  the t r ansmiss ion  of the vi rus  of se rum hepat i t is .  
Because of  these, it  is incumbent  on any physic ian to res t r ic t  the 
number  of t r ans fus ions  to those cons idered  essential  for  the pa- 
t i en t ' s  well-being. We r e g a r d  all t r ans fus ions  given to pat ients  
wi th  blood loss f rom uppe r  gas t ro in tes t ina l  h e m o r r h a g e  as essen- 
t ial  and  are  the re fo re  will ing to accept  these inevitable risks. To 
date,  there  has been no case in our  series in which death  or serious 
illness could be a t t r ibu ted  to the causes enumera ted .  

In  the specific ins tance of t r ans fus ion  for helnatemesis  or 
melena,  the dange r  most  commonly  an t ic ipa ted  in the older l i t e r a  
tu re  was a renewal  of bleeding because of tl)e t ransfus ion .  This  
has not  occurred in any of our  pa t ien ts  as far  as we have been able 
to determine.  I t  appears  more  dangerous  to pro long an exist ing 
hypo tens ion  by wi thhold ing  t r ans fus ion  than  to run  the risk of re- 
cu r ren t  bleeding by ra i s ing  the  blood p ressu re  to a safe level. All 
the same, it is p robably  i m p o r t a m  to give blood as slowly as is 
possible in the exis t ing c i rcumstances ,  so as to increase the blood 
volume slowly and raise the blood p re s su re  gradual ly .  

Over t r ans fus ion  is ano the r  dange r  which has  been r ight ly  
stressed,  and  this  is of pa r t i cu la r  impor tance  when t rans fus ions  
are  as large as they  are apt  to be where  a complete  replacement  of 
the blood loss is a t t empted .  I t  is for  this reason tha t  adminis t ra-  
t ion m u s t  be superv i sed  by exper ienced personne l  who are  fami l ia r  
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with the si~'ns o~' c i rcula tory  overloading; and able to ad ju s t  the ra te  
of flow and the quan t i ty  of blood in accordance wi th  the pa t i en t ' s  
condition. A rule-of- thumb policy is ap t  to be d isas t rous .  In  this  
series of 297 admiss ions  the re  were 2 dea ths  in old men  of 79 and  
84 years,  respectively,  in which an ove r rap id  t r ans fus ion  was 
thought  to have possibly cont r ibu ted  to the fa ta l  outcome. These  
point  to the special care which mus t  be taken in old pa t ien t s  and  
those suffer ing f rom compl ica t ing  diseases.  Tha t  even frai l  pa- 
t ients  can, however,  be t r ea t ed  successful ly is shown by the case of 
a woman of 81 who, having  lost 63 per  cent of her  V~, made  a good 
recovery f rom an emergency  gas t r ec tomy for  gast r ic  ulcer, follow- 
ing the t r ans fus ion  of ten uni ts  of blood. In  this connection,  it is 
emphasized tha t  severe h e m o r r h a g e  in elderly pa t ien t s  not  infre- 
quent ly produces  symptoms  of co ronary  insufficiency, with  or with- 
out congest ive hear t  fai lure,  and  tha t  myocard ia l  infarc t ion  has  
been seen by us on a number  of occasions. These pa t ien ts  should be 
t r ea ted  by means  of caut ious  t ransfus ions ,  for  symptoms ,  inc luding 
failure,  are  likely to be d ramat ica l ly  rel ieved r a the r  than  aggra-  
va ted  by them. 

The deve lopment  of a bleeding tendency  fol lowing mass ive  t rans-  
fusion has been recent ly  r epo r t ed  f rom several  quar ters .  This  is 
p r imar i ly  the resul t  of a t h rombocy topen ia  (which may  develop 
when more  than  fore ' teen uni ts  of blood are  given in 48 hours )  ;~ 
other, so far  unexpla ined  changes  in the blood-clot t ing mechan i sm 
have also been no ted / ,  s A l though  we have not  not iced any diffi- 
culties in our series which we could a t t r ibu te  wi th  ce r ta in ty  to an 
increased hemor rhag ic  tendency,  the possibi l i ty  of such a tendency  
ar is ing provides  an a r g u m e n t  aga ins t  an indefinite cont inua t ion  of 
t r ans fus ion  and in favor  of ear ly surgical  in te rven t ion  where  
hemor rhage  shows no sign of ceasing. Citric acid intoxicat ion is 
another  dange r  of mass ive  t r ans fus ion  which has  lately been 
s tudied 9 and can be minimized by the cont inuous  in t ravenous  ad- 
min is t ra t ion  of calcium chloride.  

Duration 

In  the m a j o r i t y  of cases seen in our hospi tal ,  h e m o r r h a g e  had  
either ceased before admiss ion  or it s topped  shor t ly  a f te r  it. I t  is 
f requent ly  difficult to be cer ta in  whe the r  or not  h e m o r r h a g e  is con- 
t inuing,  as both the clinical and  hematologic  signs may  be mislead- 
.ing. We have used repea ted  es t imat ions  of the V,  lo obtain infor- 
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marion, for  by compar ing  successive est imates ,  t ak ing  into account 
any blood which has been given in the in te rven ing  period,  it is pos- 
sible to show whether  or not  significant fm ' ther  bleeding has oc- 
curred.  [this ma t t e r  has been discussed previously.  1 

There  is a minor i ty  of eases in which h e m o r r h a g e  continues or 
recurs  a f te r  admiss ion  to hospital .  In  these eases the blood volume 
falls again  a f te r  hav ing  been res tored  by t ransfus ion ,  and con- 
t inued  t r ans fus ions  are requi red  in order  to main ta in  it near  nor- 
mal. There  is then a quest ion how long to pers is t  with a conserva- 
tive regimen of t r e a t m e n t  in the hope tha t  bleeding may  cease spon- 
taneously,  or a l te rna t ive ly  when to recommend  surgical  interven- 
tion. Such diltieulties do not  arise in places where  there  is a rule 
ei ther  aga ins t  emergency  su rge ry  in any eventual i ty,  or to opera te  
in every ease. At  this m o m e n t  mos t  observers ,  including ourselves,  
r ecommend  an in te rmed ia te  course,  with  opera t ion  reserved  for 
those pa t ien ts  who fail to r e spond  to conservat ive  t r ea tmen t  or 
re lapse  under  it. I t  is i m p o r t a n t  to ident i fy  as soon as possible 
these r e f r ac to ry  pat ients ,  since the risks of emergency  opera t ions  
increase the longer  these are  delayed,  one reason being the devel- 
opment  of an increas ing  tendency  to bleed a f te r  tong-cont inued 
mass ive  t ransfus ions .  

In  our hospital ,  it is r ecommended  tha t  an opera t ion  be carr ied  
out in every ease in which significant h e m o r r h a g e  continues 48 
hours  a f te r  admiss ion  or recurs  at  any  t ime. In  some instances the 
decision to opera te  is made  at  an ear ly  stage, especially when 
bleeding is obviously so severe and rap id  tha t  it is difficult to main- 
rain the blood volume even when t r ans fus ions  are very  rapid.  Our 
pa t ien ts  are ini t ia l ly admi t t ed  to surgical  ~:ards, but  they are al- 
ways  given the benefit  of conserva t ive  t r e a tmen t  in the early 
s tages :  only when this  is seen to have fai led a f te r  a full  t r ial  of 
adequate  blood rep lacement  and anci l lary  measures  (diet, sedation, 
etc.) is su rge ry  recommended.  Two days is the m a x i m u m  time 
o rd ina r i ly  pe rmi t t ed  for  an evaluat ion of the effect of conservat ive  
t r ea tment .  The opera t ion  of choice is pa r t i a l  gas t ree tomy.  

Table 4 shows the  init ial  t r e a t m e n t  given in the 297 admiss ions  
of our complete  series. I t  will be seen tha t  only 36 or 12.2 per cent 
had  emergency  operat ions ,  but we believe tha t  several  others  would 
have profi ted f rom surgical  t r ea tment .  The mor ta l i ty  (Table 5) 
was cons iderably  h igher  wi th  surgical  t han  wi th  conservat ive  treat-  
ment ,  but  as the fo rmer  was given to the most  severely ill pat ients ,  
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this must  be expected;  it is probable  tha t  a very  much  h igher  pro-  
por t ion of these pa t ien ts  would have died if opera t ion  had  been 
withheld.  

DISCUSSION 

We rega rd  blood t r ans fus ion  as the mos t  i m p o r t a n t  single meas- 
ure in the ini t ial  t r e a t m e n t  of uppe r  gas t ro in tes t ina l  hemor rhage .  
By its use, toge ther  with other  conservat ive  means ,  the g rea t  ma- 
jo r i ty  of pa t ien ts  can be t ided over the acute  s tages  of their  i l lness 
without  recourse  to surgery .  Where  bleeding fails to be a r re s t ed  

TABLE 4. Init ia l  Treatment  

Treatment  No. % 

Conservative 261 87.8 
Operative" 

Gastric ulcer 16 "1 
Duodenal ulcer 14 I 12.2 
Gastritis 4 
No lesion found 2 

"~The age of patients  t reated by emergency operation ranged from 30 to 81 years and 
averaged 57.8 years. 

TABLE 5. Mortal i ty  According to Init ia l  Treatment  

Treatment. Survivals Deaths Mortali ty (%)  

Conservative 245 16 6.1 
SurgicaP 29 7 19.4 

TOTAL 274 23 7.7 

"Partial  gastreetomy: 5 deaths in 34 operations (14.7%) 

under  conservat ive  t rea tment ,  t r ans fus ion  is able to ma in ta in  the 
pa t i en t ' s  condi t ion in a s tate  in which an opera t ion  can be per- 
fo rmed  wi thout  prohibi t ive  risks. 

T rans fus ion  is of pa r t i cu la r  impor tance  in the ease of pa t ien t s  
in the older age groups  and wi th  compl ica t ing  diseases because 
their  t issues, pa r t i cu la r ly  the vital  o rgans  like the heart ,  brain,  
liver, and  kidneys,  are  less res i s tan t  to long-cont inued anemic 
anoxia than  those of younger  and hea l th ier  people. The r ap id  rise 
with increas ing age of the dea th  ra te  f rom uppe r  gas t ro in tes t ina l  
hemor rhage  is a well-known fact  which is borne out  by our own ex- 
perience (Table 6). W h e re a s  no pa t ien t  unde r  40 died, the mor-  
-tality ra te  was 12.0 per  cent among  those between 60 and  90. Old 
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people " t o l e r a t e "  t r ans fus ions  as well as younger  ones and are  
more  likely to die if they  are  inadequate .  Because of their  intoler- 
ance to anemia,  it is vi tal  to consider  ear ly  opera t ion  if bleeding 
should cont inue in such pat ients .  F o r  s imilar  reasons,  the presence 
of compl ica t ing  condi t ions like cardiac or renal  disease speaks 
of ten in favor  r a the r  than  aga ins t  ear ly surgery .  

Dur ing  the 4 years  which our own s tudy  has so far  continued,  we 
have no ted  tha t  the severer  degrees  of hemor rhage  occur especially 
in middle-aged and elder ly pat ients .  A m o n g  our  297 admiss ions  
74.8 per  cent were more  than  50, 52.8 per  cent more  than  60, and 
27.3 per  cent  more  t han  70 years  old. Members  of a popula t ion  
such as this, in addi t ion  to their  age, are  also subject  to many  

TABLE 6. Mortality According to Age 

Age Survivals Deaths Mortality (%)" 

0 29 13 0 0 
30-39 21 0 0 
40-49 38 2 5.0 
50-59 63 2 3.1 
60 69 66 10 13.1 
70-79 64 6 8.6 
80-89 9 3 25.0 

TOTALS 274 23 7.7 

"Mortality under 40 0; mortal i ty under 50 2.7%; mortal i ty 40-60 3.8%; mortality 
60-90 12.0%. 

chronic compl ica t ing  diseases,  and  for  both  reasons it  appears  of 
p a r a m o u n t  impor tance  tha t  they receive the op t imum amount  of 
blood and  are  t r ea t ed  by means  of ear ly  opera t ion  where  this is in- 
dicated.  I t  is probable  tha t  the large size of the average  t r ans fus ion  
given in our hospi ta l  (see Table 3) is pa r t ly  accounted for by the 
large p ropor t i on  of old people in our series. 

SUMMARY 

1. The a im of blood t r ans fus ion  in uppe r  gas t ro in tes t ina l  
h e m o r r h a g e  is the res to ra t ion  and  main tenance  of a no rma l  blood 
volume. 

2. Evidence  of the size of the blood loss is of ten difficult to ob- 
ta in  f rom the clinical h i s to ry  or f rom the hemoglobin  level, red cell 
count,  or hematocr i t .  I t  should be es t imated  by means  of determi. 
na t ion  of the blood volume.  

AMERICAN JOURNAL OF 
252 DIG F-STtVE DISEASES 



Upper Gastrointestinal Hemorrhage 

3. The lost blood should be replaced quant i ta t ive ly .  
4. I t  is dangerous  to cont inue t r ans fus ions  and other  conserva-  

rive means  of t r e a t m e n t  indefini tely in the face of long-pers i s t ing  
or r ecur ren t  hemorrhage .  A definite t ime l imit  is r ecommended  for  
the tr ial  of such measures ,  a f te r  which emergency  su rge ry  should 
be car r ied  out. 

5. Adequate  t r ans fus ion  and ear ly opera t ion  are of pa r t i cu la r  
impor tance  in the t r e a t m e n t  of f rai l  or e lder ly pat ients .  
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