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ability to improve the inhibitory effect of lactic, acetic 
and hydr0ehloric acids. 

The bacteriostatie effect of pectin seems to vary 
with its source. Apple pectin is just as effective at a 
pH of 4.6 as citrus pectin is at a pH of 4.36. The fact 
that  pectic acid, a purer form of pectinous material 
than pectin, is ineffective at a pH of 4.6 (although the 
amount of pectic acid required to produce a pH of 4.6 
is less than that of apple pectin) while apple pectin is, 
would seem to indicate that  the effectiveness of the 
latter material was due to some attached substance. 
At a pH of 5, apple pectin had lost some of its ef- 
fectiveness while "non-acid pectin" was quite potent 
although an amount smaller than that of apple pectin 
was required to produce a pH of 5.0. It would seem 
therefore that the effectiveness of "non-acid pectin" 
and apple pectin is largely a matter  of pH, the former 
having its maximum activity at a pH of 5.0 and the 
latter at a pH of 4.6. When the various pectin prepa- 
rations were made up in a two per cent solution, "non- 
acid pectin" produced the lowest pH (4.36). When 
these solutions were brought to a pH of 4.85 and 5.0 
by the addition of K2HPO v more had to be added to 
the "non-acid pectin" than to apple pectin. Never- 
theless, in all instances, the bacteriostatic effect was 
lost. Adding enough phosphate buffer to produce a pH 
of 5.0 caused even a greater loss. This is a striking 
effect when it is recalled that "non-acid pectin" at a 
pH of 5.0 was very effective as a bacteriostatic agent. 
The explanation of this effect is not apparent unless 
it be connected in some way with the effect of the 
potassium or phosphate ions upon the active part  of 
the pectin complex. 

The fact that  "non-acid pectin" is most effective at 
a pH of 5.0 and apple pectin at a pH of 4.6 indicates 
the possibility that the active factor associated with 
pectin is not the same in both instances. Furthermore, 
the effectiveness of "non-acid pectin" (nickel pecti- 
nate) at a pH of 4.36 was not as great  as that of apple 
pectin at a pH of 4.6. The effectiveness of apple pectin 
at various hydrogen-ion concentrations deserves more 
study. 

SUMMARY AND CONCLUSIONS 
1. Of the organic acids present in the intestinal 

contents of animals fed f ru i t  supplements, butyric acid 
has the greatest bacteriostatic effect. 

2. The bacteriostatic action of butyric acid is not 
entirely dependent upon the hydrogen-ion concentra- 
tion. 

3. Bactericidal action of the pectins vary with 
their composition, and the pH of the medium. 

4. "Non-acid pectin" was found to be bactericidal 
at a pH of 5.0-5.5 but the other pectins tested were 
not. 

5. As the pH was lowered to 4.6 apple and citrus 
pectin became more bactericidal than the "non-acid 
pectin." 

6. Pectic acid was less inhibitory than pectin at 
the same pH. 

7. Solutions of the various pectins brought to a 
pH of 4.85 and 5.0 by K2HPO 4 lost their bacteriostatic 
effect. 

8. Dehydrated apple powder has no bactericidal or 
bacteriostatic action at a pH as low as 4.6. The re- 
moval of alcohol soluble materials from the apple did 
not improve the anti-bacterial effect in vitro. 

9. The possibility is discussed that the bactericidal 
effect of such food materials as the apple in the in- 
testine is not so much due to substances contained in 
them as to factors derived from them by enzymic 
action. There remains in addition the possibility that 
certain inorganic elements present may be effective 
and that pectin under certain conditions such as an 
optimum pH may exert an inhibitory or destructive 
effect upon bacterial growth. 
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Aneurysm of the Abdominal Aorta 
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NEURYSM of the abdominal aor ta  is a relatively 
rare condition. It was first described by Vesalius 

(1) in 1557. A survey of the current  literature on this 
subject reveals a number of single ease reports and a 
few reviews. The incidence of this condition in hospi- 
tal records is extremely low, ranging about 0.035 per 
cent. The necropsy incidence however is much higher, 
ranging about 0.173 per cent. The abdominal consti- 
tute 11.8 per cent of all aneurysms. The total number 
of reported eases is less than 500. Nixon (2) in 1911 
collected 233 cases, and Kampmeier (3) in 1936 
brought the number up to 381. 

"X'From the Depar tment  of Roentgenology, Sinai Hospi ta l  
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The majori ty of cases occur in the negro race, be- 
cause of their high incidence of syphilis. In 335 cases 
there were 292 males and 43 females. 

Three types of aneurysms are recognized; the saccu- 
lar, fusiform and dissecting. In 34 of 38 cases of ab- 
dominal aneurysm, Lucke and Rea (4) found that 30 
were saccular, 3 fusiform and 1 of the dissecting 
types. Aneurysmal sacs vary in size, may be either 
small or large. The majority, however, are quite large 
when recognized. An unusually large sized tumor 
mass may at times be visible" on inspection of the ab- 
domen. The ability to disclose the aneurysmal mass 
varies according to its size and position. When the 
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Fig. 1, Case 1. A 24 hour gastro-intestinal roentgeno- 
gram demonstrating an abdominal aneurysm s i t u a t e d  
mesially, adjacent the 2rid and 3rd lumbar vertebra at 
arrows A. Note the calcification of the abdominal aorta 
at arrow B. The psoas muscle is clearly visible, can be 
seen through the sac. 

n u m b e r  of ve r t eb ra  involved vary,  bu t  two or more 
bodies are commonly affected. The region most of ten 
involved lies between the 12th dorsal and 3rd l umbar  
ver tebra.  The 12th dorsal and 1st l umbar  ve r t eb ra  
are the two most  of ten involved. An in te res t ing  pheno- 
menon, charac ter i s t ic  of this  condi t ion is the lack of 
involvement  of the in t e rve r t eb ra l  disc. The disc is 
rare ly  affected in the erosive process unt i l  very late in 
the course of the disease. The absence of disc involve- 
men t  produces a character is t ic  p ressure  deformi ty  of 
the bodies of the ve r tebra  in  the fo rm of a saucer-  
shaped mid-por t ion  or scalloping. The super ior  and 
in fe r io r  m a r g i n s  of the body adjacent  to the  discs are 
usual ly intact .  The erosion is smooth and clear-cut  
and var ies  f rom a s l ight  pressure  defect o n . t h e  an-  
te r ior  sur face  to an extensive de fo rmi ty  involving as 
much as one-half  of the body of the ver tebra .  Ordi- 
na r i ly  the erosive process cont inues  un t i l  a deep exca- 
vat ion is made p roduc ing .a  crescent  shaped deformity .  
I t  has been pointed out tha t  the p rese rva t ion  of the 
disc is a t t r i bu t ed  to the resi l iency of the cart i lage.  The 
incidence of spinal  involvement  varies,  bu t  it  is said 
to be quite large. In  24 of Kampmeie r ' s  68 cases in 
which studies of the spine were made, 18 or 75 per 
cent of these yielded evidence of erosion of the 
ver tebra.  Ver tebra l  erosion may be so marked  as to 
cause compression of the spinal  cord. Gregory (8) 
emphasized tha t  compression of the spinal  cord as a 
complication of abdominal  a n e u r y s m  has received but  
too li t t le a t ten t ion .  Weingrow and Bray  (9) repor t  a 
case of abdominal  aneu rysm in which lipoidol injected 

a n e u r y s m  arises f rom the an te r io r  wall of the aorta,  
the t umor  mass is detected by its expansile,  pu l sa t ing  
character is t ics ,  while those a r i s ing  f rom the poster ior  
wall present  g rea te r  difficulty in palpat ing,  except 
when they are very  large in size. In  our two cases, 
one was very small  and not palpable, the other was 
very large and palpable. The mass is f r equen t ly  ex- 
pansile, a s ign which is more or less pa thognomonic  
of this  condit ion.  According to Osler (5),  the presence 
of an expansile t u m o r  mass in the abdomen justif ies a 
diagnosis  of an abdominal  aneurysm.  However, it 
mus t  be emphasized tha t  all aneu rysms  do not pulsate, 
and one mus t  rule out the possibi l i ty  of t r a n s m i t t e d  
pulsat ions.  

Aneurysms  may occur in any  por t ion of the abdomi-  
nal aorta.  They are most commonly observed in the 
upper  segment  of the aorta  nea r  the celiac axis. The 
si te  of the aneurysmal  mass is usual ly  l imited by the 
ver tebra  and liver, so tha t  near ly  all abdominal  
aneu rysms  are s i tua ted  on the left side. 

Calcification of the abdominal  aor ta  and calcification 
of the a n e u r y s m  may be observed in some instanccs.  
The calcified plaques may outl ine the aneu rysma l  sac 
clearly. In  Kampmeie r ' s  68 cases only 3 revealed a 
calcification of the sac of the aneurysm.  In  80 cases 
of in t r a -abdomina l  aneurysms  of all types, Mills and 
Hor ton  (6) found 5 ins tances  wi th  calcified deposits 
in  the aneu rysma l  sac. 

A highly  impor t an t  and not  uncommon roentgen 
f inding in  this  condit ion is the erosion of the ver tebra  
by pressure  of the aneu rysma l  sac upon the spine. The 

Fig. 2, Case 1. Lateral view of abdomen, the aneurysmal 
sac is shown at arrows A. Calcification of the abdominal 
aorta is demonstrated at arrows B (retouched). The 
lumbar vertebra do not show evidence of pressure erosion. 
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Fig.  3, Case 2. Demonstrates a large fusiform abdomi- 
nal  aneurysm in a pre l iminary roentgenogram made in 
the supine position. The sac extends from the 12th dorsal 
ver tebra to the 4th lumbar ver tebra  (retouched).  Note 
the psoas muscle is clearly visible. 

into the  sp ina l  canal  revealed  an obs t ruc t ion  due to 
p ressure .  

P r e s s u r e  d e f o r m i t i e s  and  bone eros ion of  the  lower  
l e f t  r i b s  and also s e p a r a t i o n  of  the  r ibs  have been 
noted  in some cases  of  abdomina l  aneu rysm.  F a r m e r  
(7)  d i rec t s  a t t en t i on  to s igns  of  r a r e f a c t i o n  of  the  
lower  le f t  r ibs  and also the  t r a n s v e r s e  processes  o f  
the  l e f t  s ide of  the  l u m b a r  v e r t e b r a  as the  resu l t  of  
p ressure .  

Abdomina l  a n e u r y s m  f r equen t l y  t e r m i n a t e  by re-  
t r ope r i t onea l  and i n t r a p e r i t o n e a l  rup tu re .  I t  may,  
however,  r u p t u r e  in to  the  abdomina l  viscus.  Ra re ly  i t  
may  r u p t u r e  t h r o u g h  the  d i a p h r a g m  in to  the  p leura l  
cavi ty .  Such ins tances  were  r e p o r t e d  by  McClure  (10) ,  
and by  Croly  and G r a v e s  (11) .  A r u p t u r e d  a n e u r y s m  
m a y  in r a r e  ins tances  p roduce  an  in t e s t ina l  obs t ruc-  
t ion.  The nec ropsy  incidence of r u p t u r e  of abdomina l  
a n e u r y s m s  vary.  The fo l lowing  tab le  p r e sen t s  the  inci-  
dence in a l a rge  ser ies  of au topsy  cases. 

Owing to t he  close p r o x i m i t y  of  the  duodenum to 
abdomina l  aneu rysms ,  r u p t u r e  in to  t h i s  po r t i on  of the  
in t e s t ine  occur  wi th  g r e a t e r  f r equency  t h a n  in o t h e r  
p a r t s  of the  g a s t r o - i n t e s t i n a l  t r ac t .  

Cl inical ly  the  condi t ion  m a n i f e s t s  i t se l f  var ious ly .  
I t  m a y  not  p roduce  any  c l in ical  m a n i f e s t a t i o n s  w h a t -  
soever,  bu t  on the  o the r  hand,  m a y  cause  cons iderab le  
abdomina l  d i s t ress ,  depend ing  upon the  amoun t  of  
p r e s s u r e  on the  n e i g h b o r i n g  organs .  I t  is i n t e r e s t i n g  
to note t h a t  of  the  80 cases  of  i n t r a - a b d o m i n a l  aneu-  
r y s m s  r epo r t ed  by  Mills  and  Hor ton ,  g a s t r o - i n t e s t i n a l  
symptoms  were  p r e sen t  in only 7 ins tances  o r  8.08 pe r  
cent.  

C A S E  R E P O R T S  

D u r i n g  a per iod  of  five y e a r s  two cases  of  abdomi -  
nal  a n e u r y s m  were  encounte red  a t  t h e  S ina i  Hosp i ta l .  
A b r i e f  r e p o r t  of these  two  cases  is  p resen ted .  

Case 1, S. P., male, aged 63, complained of pains in 
both arms and legs with some difficulty in walking. He 
also complained of geni to-ur inary symptoms, such as drib- 
bling and incontinence. There was evidence of a chronic 
myocardit is  and cardiac insufficiency. There were no 
clinical manifestat ions tha t  indicated the presence of an 
abdominal aneurysm. There was a prostat ic  benign hyper- 
trophy. Studies of the kidney including pyelographic 

f 
examination yielded evidence of a hypernephroma of the 
r ight  kidney. The Wassermann test  was negative. A 
routine roentgen examination of the gastro-intest inal  t rac t  
showed a small 5 �89 hour gastr ic  residue, othe~vise nothing 
abnormal was found. The gastro-intest inal  films showed 
a shadow in the left upper  quadrant  situated mesially, 
close to the spinal column. A lateral  view showed the mass 
connected with a calcified abdominal aorta. The aneu- 
rysmal sac also revealed evidence of calcification. The 
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Fig.  4, Case 2. Roentgenogram of the stomach i l lustra-  
t ing a large pressure defect, compressing the pyloric 
portion of the stomach. Note the mucosa rugae are not 
effaced. The stomach is displaced toward the left  side. 
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small aneurysmal mass was not palpated. A roentgen 
diagnosis of abdominal aneurysm was made. 

Case 2, R. G., female, aged 74, referred to the Sinai 
Hospital by Dr. A. L. Hornstein. She presented marked 
hypertensive cardiovascular disease with cardiac insuf- 
ficiency and hypertrophy.  Her blood pressure was 190/136. 
Wassermann test  was negative. Examinat ion of the ab- 
domen revealed a large  mass, palpated on the left  side 
mesially. This mass was not definitely expansile. A gastro- 
intestinal  roentgen study revealed a large  filling defect in 
the pyloric portion of the stomach. The rugae in the de- 
fective area  was not entirely effaced. The defect was 
definitely due to pressure from an extrinsic mass. There 
was also a duodenal diverticulum. A roentgen diagnosis 
of an extrinsic mass causing pressure upon the stomach 
was made. A preoperative diagnosis of a possible abdomi- 
nal aneurysm was made by Dr. T. S. Cullen. 

D I A G N O S I S  

The d iagnos i s  of  abdomina l  a o r t a  a n e u r y s m  is f re -  
quent ly  a t t ended  wi th  g r e a t  difficulty. I t  should be 
cons idered  in all r e t r ope r i t onea l  tumors ,  especia l ly  
those  a r i s i n g  on the  le f t  s ide and mesia l ly .  The con- 
d i t ion  m a y  elude d i scove ry  in spi te  of a t h o r o u g h  in-  
ves t iga t ion .  A p r e l i m i n a r y  r o e n t g e n o g r a m  of the  ab-  
domen made in the  supine  pos i t ion  will  of ten  reveal  
an a n e u r y s m a l  t u m o r  mass  a d j a c e n t  to the  sp ina l  
column. A t  t imes  ca lcareous  plaques  in the  wal l  of  
the  sac will  c lear ly  out l ine  the  aneu rysm.  F luoroscop ic  
e x a m i n a t i o n  m a y  disclose a fixed mass  when  palpable ,  
which does not  move wi th  r e sp i r a t i on .  The mass  is 
a d b e r e n t  mes ia l ly  and is not  connected to any  of the  
r ad i ab l e  organs .  The mass  m a y  be seen to pu l sa te  a t  
t imes .  The  psoas  muscle  is not  gene ra l ly  ob l i t e ra t ed  
in the  uncompl ica ted  case, bu t  in cases of  r e t r o p e r i -  
tonea l  h e m o r r h a g e  or  rup tu re ,  the  out l ine  of t he  psoas  
muscle  m a y  be obscured.  The  le f t  k idney  m a y  be dis-  
placed p e r i p h e r a l l y  to  the  left .  In  cases of r u p t u r e  
r e t rope r i t onea l l y ,  the  k idney  out l ine  m a y  be obscured.  
I f  r u p t u r e  has  occurred,  a diffuse dens i ty  m a y  be seen 
in the  r e t r o p e r i t o n e a l  space. I f  the  a n e u r y s m  is lo- 
ca ted  h igh  up u n d e r  the  lef t  d i a p h r a g m  it  m a y  be 
b rough t  out  in r e l i e f  by the  a i r  bubble  in the  s tomach  
or  a i r  in the  colon. A l a t e r a l  view of the  sp ine  will  
of ten  disclose the  typ ica l  scal loped appea rance  of the  
ve r t eb ra .  

A g a s t r o - i n t e s t i n a l  e x a m i n a t i o n  will f r equen t ly  re- 
veal s igns  of  ex t r in s i c  p r e s s u r e  in the  s tomach.  The  
s tomach m a y  be d isplaced t oward  the  lef t  s ide and 

an t e r io r ly .  The  le f t  colon m a y  also show evidence of 
p r e s s u r e  and d o w n w a r d  d i sp l acemen t  when the  t u m o r  
sac is ve ry  large.  The  p r e s s u r e  defec t  and  displace-  
men t  of  the  s tomach  depends  upon t h e  pos i t ion  and 
size of  t he  aneu rysm.  When  the  a n e u r y s m  is s i t ua t ed  
in t h e  upper  s egmen t  of  the  abdomina l  aor ta ,  p r e s s u r e  
changes  in the  s tomach  a r e  more  a p t  to be observed,  
while those  t h a t  occur  in the  lower  po r t i on  of  t h e  a o r t a  
do not  as  a rule  produce  g a s t r i c  p re s su re .  A gas t ro -  
i n t e s t ina l  f luoroscopic s tudy  m a y  occas ional ly  reveal  
abnorma l  t r a n s m i t t e d  g a s t r i c  pu l sa t ions ,  due to the  
p u l s a t i n g  a n e u r y s m  a g a i n s t  the  wal l  of  the  s tomach.  
There  is o f ten  p r e s s u r e  on the  t h i r d  po r t i on  of  the  
duodenum. W a s h b u r n  and W i l b u r  (14) po in t  out  t h a t  
obs t ruc t ion  of the  3rd por t ion  of the  duodenum is 
r e l a t ive ly  common. The  a n e u r y s m a l  mass  does not  as 
a rule  move wi th  r e s p i r a t i o n  and when s i t u a t e d  close 
to the  d i a p h r a g m ,  m a y  be seen to  s e p a r a t e  f rom it. 

A r o e n t g e n o g r a m  of  the  chest  m a y  disclose an ele- 
va t ion  of the  l e f t  d i a p h r a g m  and h e a r t  shadows as  a 
r e su l t  of  p r e s s u r e  f rom below. In  t he  case of a 
spur ious  a n e u r y s m  K j e l l b e r g  (15) po in t s  out  t h a t  a 
rounded  he rn ia - l ike  p ro t ru s ion  of the  p o s t e r i o r  po r t i on  
of  the  d i a p h r a g m  m a y  s imula t e  a neoplasm.  V a r i o u s  
special  r o e n t g e n o g r a p h i c  p rocedures  have been recom- 
mended  in o r d e r  to  b e t t e r  d e m o n s t r a t e  the  a n e u r y s m a l  
mass.  Spangenbe rg ,  Mun i s t  and L e t j m a n  (16) advo-  
cate  t he  use of  a o r t o g r a p h y  by  the  in j ec t ion  of an 
opaque med ium into the  a o r t a  in o rde r  to  out l ine  the  
sac. P n e u m o p e r i t o n e u m  has  also been used by  some 
as an a id  in ou t l i n ing  the  aneu rysm.  A i r  insuffiated 
in to  the  colon m a y  in some ins tances  b r i n g  out  in re-  
l ief  an a n e u r y s m a l  sac. 

S U M M A R Y  

A n e u r y s m  of the  abdomina l  a o r t a  is a r e l a t i ve ly  
r a r e  condit ion.  In  a pe r iod  of five y e a r s  only two 
cases were  observed.  The  condi t ion  m a y  be d iagnosed  
roen tgeno log ica l ly  in a l a rge  pe rcen t age  of  cases. The  
roen tgen  c r i t e r i a  of a t umorous  sac fo rma t ion ,  ca lc ium 
depos i t s  in the  sac, r e t r ope r i t one a l  mes ia l  pos i t ion  of 
the  tumor ,  a mass  de mons t r a t e d  to  be ou ts ide  of  the  
g a s t r o - i n t e s t i n a l  organs ,  which cause p r e s s u r e  and 
d i sp lacement  of the  s tomach ;  p r e s s u r e  eros ive  defec t s  
of  the  v e r t e b r a  and an expans i le  t u m o r  mass,  a r e  s igns  
of a n e u r y s m  of the  abdomina l  ao r ta .  Two cases a re  
r epor t ed  wi th  a survey  of the  l i t e r a tu r e .  
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