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A b s t r a c t .  The var iab i l i ty  o f  the e x t r a p e r i t o n e a l  
punc tu re  s p a c e  be tween  the inguinal  l igament  and 
the inguinal  c r e a s e  was e v a l u a t e d  in 100 pa t ien t s .  
The  d i s t ance  b e t w e e n  the inguinal  c rease  and the 
inguinal  l igament  var ied  f rom 0 to 11 cm (average  
6.7 cm -+ 1.9 SD),  the ave rage  va lue  for w o m e n  (7.5 
cm -4- 1.9 SD) being s ignif icant ly  g rea te r  than that  
for  men  (6.3 cm _+ 1.9 SD, p = 0.0128). The  bi furca-  
t ion of  the c o m m o n  femora l  a r t e ry  \vas found  be low 
the inguinal  c r ea se  in 20%, at  the same  level  in 
3.5%, and a b o v e  it in 76.5% of  cases .  C o n s i d e r a t i o n  
of  these  resul ts  will help avo id  in t r ape r i t onea l  punc-  
ture  and i m p r o v e  the rate  o f  success fu l  an t eg rade  
p u n c t u r e  o f  the  femora l  a r t e ry .  

Key  words:  A n g i o g r a p h y - - A n g i o g r a p h y ,  compl i ca -  
t i o n s - - A n g i o g r a p h y ,  t e c h n o l o g y - - A r t e r y ,  femo-  
r a l - - A n t e g r a d e  punc tu re  

The  inguinal  c r e a s e  is an impor t an t  ana tomica l  ref- 
e r ence  poin t  for  r e t rog rade  and an t eg rade  p u n c t u r e  
o f  the femora l  a r t e ry  in ang iog raph ic  p r o c e d u r e s .  
As  a rule,  the  need le  is inse r ted  at o r  j u s t  be low the 
inguinal  c r ea se  in o r d e r  to avo id  pe r i tonea l  compl i -  
ca t ions .  H o w e v e r ,  there  are  no p rec i se  ana tomica l  
da t a  ava i l ab le  suppor t ing  this p rac t ica l  app roach .  In 
add i t ion ,  it is p re fe rab le  to p u n c t u r e  the c o m m o n  
femora l  a r t e ry  be fore  it b r a n c h e s  [I]. F o r  this  rea- 
son,  the t o p o g r a p h i c a l  r e l a t ionsh ip  of  this vesse l  
and  its site o f  b ranch ing  re l a t ive  to the inguinal  
c r ea se  is o f  p rac t i ca l  s ignif icance [2]. This  appl ies  
pa r t i cu l a r ly  to an t eg rade  p u n c t u r e  in the case  of  
i n t e rven t iona l  p r o c e d u r e s  wi th in  the superf ic ial  
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femora l  a r t e ry  [3-6] .  The  p re sen t  p a p e r  is based  on 
a p r o s p e c t i v e  rad io log ica l  s tudy  to ach ieve  the fol- 
lowing ob jec t ives :  1) to inves t iga te  the ex ten t  of  the  
e x t r a p e r i t o n e a l  p u n c t u r e  space  a b o v e  the inguinal  
c r ea se  which is l imi ted  c ran ia l ly  by the inguinal  liga- 
ment  ( lower  b o r d e r  o f  the a b d o m i n a l  cavi ty) ;  2) to 
d e t e r m i n e  the level  o f  the  c o m m o n  femora l  a r t e ry  
d iv i s ion  into its main b r a n c h e s  (superf ic ia l  and deep  
femora l  a r te r ies )  wi th  r e f e rence  to the inguinal  
c r ea se  and to learn  how of ten  the c o m m o n  femora l  
a r t e ry  is l ikely to be p u n c t u r e d  with a typical  anglo-  
g raphic  app roach .  

P a t i e n t s  a n d  M e t h o d s  

In 100 patients (68 men, 32 women) undergoing angiography for 
peripheral vascular occlusive disease, the inguinal crease was 
marked on both sides with a long metal needle. The femoral 
artery was punctured just below the inguinal crease in the usual 
manner. The inguinal ligament was assumed to be at the level of 
the origin of the deep circumflex iliac artery, which originates 
from the lateral wall of the external lilac artery at the level of the 
ligament, coursing laterally along its dorsal surface {7-11]. It was 
possible to clearly identify the deep circumflex lilac artery in the 
arteriograms of 85 patients (59 men, 26 women) who had arterio- 
grams of both legs (170 legs). The following measurements were 
carried out: 1) The distance between the inguinal crease (marked 
by a needle) and the inguinal ligament (deep circumflex iliac 
artery, 170 legs). In 5 patients the inguinal ligament was also 
marked intraoperatively by metal clips and the distance to the 
inguinal crease was measured on a postoperative angiogram. 2) 
The distance between the branching point oi" the common femo- 
ral artery and the inguinal crease (200 legs). In the absence of a 
common deep circumflex trunk (.deep femoral artery in the usual 
sense), the largest caliber vessel was assumed to be the branch- 
ing point. The extraperitoneal section of the pelvic artery, until it 
divides into the superficial and deep femoral arteries, is called 
the common femoral artery in vascular surgery. 3) It was also 
determined in each case whether the common femoral artery or 
one of its major branches was punctured. 

The parallax error occurring during serial angiography (the 
central beam of the tube was aimed at the sacral promontory 
during the first phase of angiography) was not taken into consid- 
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J Total n = 170 ( x-- = 6.5 cm +- 1.9 S.D.) 
. . . . . . . .  Male n = 118 ( x  = 6 . 3 c r n + - l . 9 S . D . )  

. . . . . . . . . .  Female n = 52 (x" = 7 . 5  cm+_1.9 S.D.) 
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Fig. 1. Graphic representat ion of the extraperitoneal inguinal 
puncture space.  Abscissa:  distance (cm) between inguinal crease 
and inguinal l igament.  Ordinate: number  of  patients (n = 170). 

eration, and neither was the magnification factor of  about 10- 
15% (film focus distance 135 cm). 

Results 

There was a significant variation in the distance be- 
tween the inguinal crease and the inguinal ligament, 
which varied from 0 to 11 cm (n --- 170) (Fig. I). The 
average distance was 6.5 cm -+ 1.9 SD. The average 
distance in the female patients was significantly 
larger statistically (7.5 cm - 1.9 SD) than among the 
male patients (6.3 cm • 1.9 SD, p = 0.0128, 
Wilcoxon 2-sample test). Only in eight (4.7%) of 170 
legs was the inguinal crease in the immediate vicin- 
ity of the inguinal ligament or less than 2 cm away 
from it (Fig. 2). In 18.3% of  cases, this distance was 
3-5 cm. In the majority of cases (61.7%), the dis- 
tance from the inguinal ligament was 6-8 cm (Fig. 
3). The distance was greater than 8 cm in 15.3% of 
cases, and the greatest distance measured was 11 
c m .  

A graphic representation clearly illustrates the 
great variation of the extraperitoneal puncture 
space (Fig. 1). The discrepancy of 1 cm between the 
deep circumflex lilac artery and the metal clips posi- 
tioned intraoperatively was due to the tact that the 
lower border  of the inguinal ligament was marked in 
the course of the extraperitoneal operations. 

Branching of the deep circumflex itiac artery 
from the common femoral artery was found to be 
constant within a distance of 2 cm distally from a 
horizontal line drawn through the craniolateral part 

Fig. 2. Small extraperi toneal  puncture  space with a distance of  
only I cm between the inguinal l igament (deep circumflex lilac 
artery --"1 and the inguinal crease,  marked by a needle. The 
c o m m o n  femoral artery branches 4 cm beneath the groin (arrow- 
head). There is occlusion of the superficial femoral artery. 

of the hip joint space. Therefore ,  it is possible to 
estimate the level of the inguinal ligament and the 
beginning of the common femoral artery on a plain 
film or fluoroscopically (Figs. 2-5). 

Branching of  the superficial and deep femoral 
arteries was below the inguinal crease in 40 cases 
(20%), exactly at the level of the inguinal crease in 
7 (3.5%), and above it in 153 (76.5)% (Table I). In all 
200 legs (100 patients) the branching took place 
most frequently (63%) 1-4 cm above the inguinal 
crease (Fig. 3), whereas in only five legs (2.5%) was 
there an exceptionally high proximal division (7-10 
cm, Fig. 5). Below the inguinal crease the branching 
point was most often at a distance of 2 cm, but in 
some cases it was distally as tar as 10 cm below the 
inguinal crease (Fig. 2). 

In 72 patients, the site of  puncture was the corn- 
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Fig. 3. Large extraperitoneal puncture space with a distance of 
7 cm between the inguinal ligament Ideep circumflex lilac artery 
",----J and the marked inguinal crease. The common femoral artery 
branches in the middle of the puncture space 3 cm above the 
inguinal crease (arrowhead). 

Fig. 4. Postoperative angiography after inleroperative marking 
of the lower border of the inguinal ligament. The metal clip partly 
covered by the contrast-filled artery (*---) is about tcm below the 
origin of the deep circumflex lilac artery. A trifurcation of the 
common femoral artery is 2 cm above the inguinal crease. 

mon femoral  ar tery,  in 15 the superficial femoral 
ar tery,  and in 13 the deep femoral  artery.  

Discussion 

The inguinal l igament,  which forms the caudal limit 
o f  the abdominal  cavi ty ,  cannot  be defined radiolog- 
ically. It ex tends  from the anterior  superior lilac 
spine to the pubic tubercle and is convex  caudally 
[8]. The inguinal l igament represents  a central 
s trand of  connec t ive  tissue and can only be artifi- 
cially separa ted  from its sur rounding fibrous tissue. 
It is thus impossible  to determine the exact  width of  
the inguinal ligament. 

The inguinal crease  is the most  frequently used 
puncture  site for arterial angiographic investiga- 

tions and interventional  p rocedures .  The femoral  
ar tery  is general ly punc tu red  at or  just  below the 
inguinal crease  to avoid possible intraperitoneal 
complicat ions  and with the idea o f  puncturing the 
large-caliber c o m m o n  femoral  ar tery  [12]. This con- 
sideration is based  on the idea that the inguinal 
crease  is closely related to the inguinal ligament and 
can therefore  be taken as an approx imate  reference 
point lt'or this s t ructure .  

The present  invest igat ion has shown that the in- 
guinal crease usually does not represent  the level of  
the inguinal l igament and in most  cases is not inti- 
mately  related to the lower  border  o f  the abdominal  
cavity.  There  is a cons iderable  dis tance between the 
inguinal crease and the inguinal l igament,  which of- 
fers, in the great majori ty of  cases ,  ample space for 
a safe extraper i toneal  punc ture .  This greatly re- 
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Table 1, Distance between the division of  the common femoral 
artery and the inguinal crease (I.C.) 

Distance Occurrence Percentage 
(cm) relative of I.C. 

+7/+ 10 5 

+6 11 

+5 11 

+4 32 

+3 33 

+2 37 

+ 1 24 

76.5% 

I.C. 7 3.5% 

- 1  8 

-2  13 

- 3  6 

- 4  6 

-5 / - - t0  7 

20% 

Total 200 100% 

Fig. 5. Large 8 cm-extraperitoneal puncture space (origin of the 
deep circumflex iliac artery *--). High division of the common 
femoral artery I cm below the inguinal ligament. In this situation. 
puncture of the superficial femoral artery is likely to be per- 
formed. 

duces the possible complications of an uninten- 
tional abdominal puncture even if the needle is in- 
troduced at an angle (Fig. 1). Only in a minority.of 
cases 8/170 (4.7%), was the inguinal crease in the 
intimate vicinity of the inguinal ligament (0-2 cm); 
in the remaining cases (95.3%), a distance of 3-5 cm 
was available for puncture. This explains the fact 
that intraperitoneal or retroperitoneal puncture is 
rare and usually can be avoided if the needle is not 
angled too obliquely. A very close relationship 
between inguinal crease and inguinal ligament 
certainly increases the risk of an abdominal com- 
plication, although in practice this situation is infre- 
quently encountered. 

It is desirable to puncture the common femoral 
artery because of its large caliber. This can be easily 
achieved in 23.5% of patients whose femoral artery 
branches at the level of, or just below, the inguinal 

crease. In the majority of cases (76.5%), the branch- 
ing takes place at a varying distance above the in- 
guinal crease, so that it is likely that the superficial 
or deep femoral artery will be punctured (Fig. I). In 
view of the fact that the puncture space is larger 
than 5 cm in 67% of cases, and lhat in 63% of cases 
the vessel branches above the inguinal crease within 
a distance of 4 cm, the common femoral artery will 
probably be punctured by the standard procedure in 
the majority of cases. 

If on the other hand, a wide puncture space with 
a high branching immediately below the inguinal lig- 
ament is present, it is unlikely that the common 
femoral artery will be punctured (Fig. 5). As our 
material shows, a puncture of one of the major 
branches of the common femoral artery can be ex- 
pected in about 25% of cases. 

A practical benefit of our investigation is that 
antegrade puncture of the superficial femoral ar- 
tery, often a difficult procedure in angiographic in- 
tervention, can be easily facilitated. Zeitler [13] 
stated that 5% of the superficial femoral artery 
punctures were not successful, and in another 10%, 
initi',dly the deep femoral artery was punctured. 

The potential puncture space can be estimated 
prior to angiography by measuring the distance of 
the inguinal ligament (joint space of the hip minus I 
cm) to the marked inguinal crease. An antegrade 
puncture of the femoral artery should be performed 
in the cranial half of the puncture space in order to 
increase the probability of puncturing the common 
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femoral artery before it branches, and at the same 
time avoiding abdominal complications. 
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