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Abstract. The position of the bowel in the pararenal 
space was examined in relation to the kidney and the 
psoas muscle in 1203 abdominal computed tomographic 
(CT) examinations. The ascending colon was found be- 
tween the lower kidney pole and the psoas muscle in 
1.7% and the descending colon in 0.7% of the patients. 
This variation appeared more frequently in women, 
young adults, and individuals with less intrabdominal 
fat. Lateral displacement of the lower kidney pole was 
observed in 40% of the patients with this normal vari- 
ation. These findings may be of value when interpreting 
urographic and abdominal CT examinations. 
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Normal variations of colonic positioning in the para- 
renal space are of diagnostic significance and clinical 
importance [1-3]. Interposition of the colon (CI) be- 
tween the right kidney and the psoas muscle has been 
previously reported as anatomic variation only in two 
case studies [3, 4]. In this study, the frequency of this 
normal variation in relation to the patient's age, sex, and 
amount of intrabdominal fat was examined in a large 
number of computed tomographic (CT) examinations. 

Materials and Methods 

We reviewed 6230 consecutive abdominal CT examinations per- 
formed during the last 11 years. For the purposes of this study, 1203 
examinations reported as normal or with findings that do not affect 
the position of the colon were selected. Patients with intraabdominal 
space-occupying lesions, ascites, congenital anomalies, cancerous 
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Fig. 1. Schematic diagram of the right pararenal space: (A) usual po- 
sition of the colon anterolaterally to the kidney and anteriorly to the 
line AB. (B) CI variation with colonic positioning posteriorly to the 

line AB, between the kidney and psoas muscle. Ao, aorta; C, colon; 
D, duodenum; G, Gerota's fascia; K, kidney; P, peritoneum; PS, psoas 
muscle; VB, vertebral body. 
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Fig. 2. Opacified colon between the right kidney and the psoas muscle 
with minimal displacement of the lower kidney pole. 

emaciation, hepato- or splenomegaly, or with history of abdominal 
surgical procedures were not included. 

Interposition of the bowel between the kidney and the psoas mus- 
cle was determined when part of the colon or the small intestine was 
found posterior to a reference line AB, drawn tangentially to the an- 
terior margins of both the kidney and the spine (Fig. 1). Patients were 
separated subjectively into three groups of normal, increased, and de- 
creased amount of intraabdominal fat. Data were analyzed employing 
the X 2 test to examine differences in the frequency of occurrence of 
this anatomic variation between males and females, younger (<40 
years) and older, and right and left pararenal space. 

Results 

The frequency of  the colonic  interposi t ion (CI) be tween  
the k idney  and the psoas  muscle  (Figs.  2 and 3) was 
found in 21 (1.7%) patients for the ascending and in 
nine (0.7%) for the descending  colon (Table 1). This 
var ia t ion was observed  more  often in women  than in 
men (p < 0.05) and in younger  than in older  adults  (p 
< 0.05). In 19 o f  30 (63%) patients with CI, a decreased  
amount  o f  re t roper i toneal  fat was observed.  In 12 of  30 
(40%) patients,  the lower  pole  of  the k idney  was later- 
al ly d isp laced  as compared  to the pos i t ion  o f  the con- 
tralateral  k idney.  No  pat ient  of  this s tudy exhibi ted  a C! 
at a level  above  the renal  pelvis.  

Smal l  bowel  loops were also found sl ightly poster ior  
to the reference l ine AB (Figs. 4 and 5) in 42 (3.5%) 
patients on the left  and 10 (0.8%) on the r ight  side, at 
the level  of  the lower  renal  pole. The in t raabdominal  fat 
was reduced  in 39 of  those 52 pat ients  and in no case 
lateral  d i sp lacement  of  the k idney  was observed.  

Discussion 

Latera l  d i sp lacement  o f  the lower  pole  of  the k idney,  
caused by  interposi t ion of  the colon be tween the k idney 
and the psoas  muscle,  may  s imulate  a mass  at intrave- 

Fig. 3. CT section through the (A) lower kidney pole and (B) below 
the renal pelvis in a patient with less intraabdominal fat. The ascending 
colon without contrast material is found between the kidney and the 
psoas muscle, causing moderate displacement of the kidney. 

Table 1. Frequency of the CI variation in a sample of 1203 patients ~ 

Men Women <40 yr >40 yr Total 

Left side 2 (0.3%) 7 (1.4%) 3 (1.6%) 6 (0.6%) 9 (0.7%) 
Right side 8 (1.1%) 13 (2.6%) 6 (3.3%) 15 (1.5%) 21 (1.7%) 

a 714 men, 489 women; 183 patients < 40 years of age and 1020 
patients > 40 years of age 

nous urography.  This unusual  posi t ion o f  the bowel  has 
been descr ibed  only for the ascending colon in two case 
reports  [3, 4]. However ,  to our knowledge,  a systematic  
study of  this normal  anatomic  variat ion has not been 
previous ly  performed.  

A c c o r d i n g  to the  resul ts  o f  this  s tudy the CI var i -  
a t ion  appears  more  f r equen t ly  in women ,  y o u n g  
adul ts ,  and ind iv idua l s  wi th  dec reased  amoun t  o f  in- 
t r a a b d o m i n a l  fat. I t  has  been  shown that  w o m e n  have  
less  i n t r a a b d o m i n a l  fat  than men  [5] and  the y o u n g  
than the e lde r ly  [6]. I t  s eems  that  the amoun t  o f  in- 
t r a a b d o m i n a l  fat  is m o s t l y  a con t r ibu t ing  p a r a m e t e r  
in the a ppe a ra nc e  o f  CI.  In i nd iv idua l s  wi th  less  re-  
t rope r i tonea l  fat,  the a scend ing  or  de sc e nd ing  co lon  
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Fig. 4. Unopacified small bowel loops between the left kidney and the 
psoas muscle in a patient with decreased amount of intraabdominal fat. 

Fig. 5. Small bowel loop interposed between the fight kidney and the 
psoas muscle with no evidence of renal displacement. 

may be displaced posteriorly together with the ante- 
rior renal fascia, especially under increased intraper- 
itoneal pressure. 

The ascending and descending colon are positioned 
in the pararenal space, anterolaterally to the external 
margin of the kidney. In contrast, in patients with CI 
these parts of the colon are found closely to the internal 
border of the kidney. Since the transverse mesocolon 
varies widely among individuals [7], it is possible that 
patients with CI may have a short transverse mesocolon, 
which restricts the ascending and descending colon to a 
position near to the midline. This may serve as an ex- 
planation in cases that the bowel is situated between the 
kidney and the psoas muscle and not close to the lateral 
abdominal wall. 

In some individuals the ascending or descending 
colon are intraperitoneal, suspended by the mesoco- 
Ion [3]. It has been also shown that the presence of 
mesentery is more frequently associated with the as- 
cending than the descending colon [8]. Furthermore, 
adequate mesocolon allows increased mobility of 
these parts of the colon [3, 4]. According to the results 
of this study, the CI variation is observed twice as 
often on the right than the left side and, thus, it is 
probable that increased mobility of the bowel is re- 
lated to the appearance of this normal anatomic 
variation. 

The findings of the present study underscore the oc- 
currence of CI in the population. This variation may be 
of diagnostic significance when interpreting urograms 
with evident renal displacement or CT examinations 
with inadequate bowel opacification. 
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