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ABSTRACT

Objective: This study analyzes the influence of sex, age and body mass index on the anatomy of the
colon as determined by three-dimensional reconstructions from computed tomography scans.
Methods: 130 patients were included, each of whom underwent a three-dimensional reconstruction of
the colon from abdominal CT scans without obvious signs of pathology. Information corresponding
to sex, age and body mass index was obtained from each patient, and morphometric data obtained
from measurements taken at the pubic symphysis, superior and inferior mesenteric artery, hepatic
angle, splenic angle, ileocecal junction and sigmoid-descending colon junction were considered.
Results: Morphological analysis showed an important anatomical variability of the reconstructed
colon. Statistical analysis showed significant differences in the measurements obtained when
grouping subjects by sex, age (under 65 years vs over 65 years) and body mass index (normopese,
overweight and obese).

Conclusions: Colon anatomical variations can be studied with three-dimensional reconstructions
from CT scans, indicating that sex, age and body mass index have a significant influence on such
variability.

RESUMEN

Objetivo: Este estudio analiza la influencia del sexo, la edad y el indice de masa corporal en la
anatomia del colon, determinada por reconstrucciones tridimensionales, a partir de tomografias
computarizadas.

Metodologia: Se incluyeron 130 pacientes, a cada uno de los cuales se les realizé una reconstruccion
tridimensional del colon, a partir de tomografias computarizadas abdominales sin signos evidentes
de patologia. De cada paciente se obtuvo informacién correspondiente a las variables sexo, edad e
indice de masa corporal, y se consideraron los datos morfométricos obtenidos de las mediciones
realizadas en la sinfisis pubica, arteria mesentérica superior e inferior, angulo hepatico, angulo
esplénico, unién ileocecal y unién del colon sigmoideo-descendente.

Resultados: El andlisis morfolégico mostré una importante variabilidad anatémica del colon
reconstruido. El andlisis estadistico mostrd diferencias significativas en las medidas obtenidas al
agrupar a los sujetos por sexo, edad (menores de 65 aflos vs mayores de 65 afios) e indice de masa
corporal (normopeso, sobrepeso y obesidad).

Conclusiones: Las variaciones anatoémicas del colon pueden estudiarse con reconstrucciones
tridimensionales a partir de tomografias computarizadas, lo que indica que el sexo, la edad y el
indice de masa corporal tienen una influencia significativa en dicha variabilidad.
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INTRODUCTION

The anatomy of the colon has been extensively
studied. Seminal works have described in detail the
colon’s embryonic development (1) the morphology
of its different segments, and its relationships with
adjacent structures, including viscera and bones.
(2,3) In addition, corpse dissection studies have
helped to expand this organ. (4,5) The radiological
anatomy of the colon is well-known, assisting study
of the substantial anatomical variability of this organ.
(6) Three-dimensional reconstruction technologies
based on radiological images, whether obtained
via computerized tomography, nuclear magnetic
resonance, or virtual colonoscopy, has been an
important development in this respect, allowing
enhanced anatomical description of the colon. (7-
10) Moreover, three-dimensional reconstruction
improves the clinical applicability of results, helping to
establish preoperative surgical planning strategies that
facilitate surgical approaches and the development of
operative techniques for this organ. (11-13) It can also
allow the development of virtual anatomical models
and simulation models for teaching and training in
specific medical techniques, such as through computer
models (14) models integrated in Portable Document
Format (PDF) files for virtual navigation through the
reconstructed structures (15,16) and physical models
developed with current 3D printing methods. (17) The
aim of this study was to describe and analyze how sex,
age, and BMI influence the anatomy of the colon, as
determined using three-dimensional reconstructions
from computed tomography (CT) scans.

MATERIAL AND METHODS

Sample selection

One hundred and thirty patients were selected from the
Hospital Royo Villanova in Zaragoza, each of whom
underwent an abdominal CT scan with intravenous
contrast after providing informed consent. Informed
consent was obtained from all study participants. The
clinical rationale for the CT scan should not influence
the normal anatomy of the colon, and the study did
not utilize scans that showed pathology at that level.
In addition, all studied CT scans did not show intra-
abdominal findings that might have an influence on
anatomical changes. Those cases that did not meet
these requirements were not included in the ultimate
analysis.

The variables sex, age, and body mass index (BMI)
were analyzed using information collected from each
patient included in the study. BMI values were not
obtained in 4 of the 130 patients (3.07%). These data
allowed us to make three groups stratified by sex
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(men vs. women), age (65 years or younger vs. over
65, according to the median age of the study sample),
and BMI (classified as normal weight if BMI was less
than 24.99, overweight if BMI was between 25 and
29.99, and obese if BMI was greater than 30).

The use of the images and the retrospective collection
of data were approved by the Clinical Research Ethics
Committee of Aragén (CE PI17/0168). The work
has been carried out in accordance with The Code of
Ethics of the World Medical Association (Declaration
of Helsinki) for experiments involving humans.

Image collection and processing.

The Siemens Somatom Perspective 64-slice CT
(Siemens Medical Solutions, Erlangen, Germany)
scanner was used to obtain all images. CT sections
of the abdomen were made at 3-mm thicknesses. The
images were converted into DICOM format using
the platforms Syngo Via and Indra Alma 3D. The
processing and measurement software packages used
were OsiriX, Adobe Photoshop Elements 11 Editor,
and Image].

The surface of the colon was manually identified in
all sections, changing the image density to obtain
the three-dimensional reconstruction. Colour was
applied to this three-dimensional image with the
software Adobe Photoshop Elements 11.

Reference points were identified in axial CT sections,
which were reflected in the three-dimensional image.
These included the midpoint of the pubic symphysis
(PUBIS), the origin of the superior mesenteric artery
(SMA), the origin of the inferior mesenteric artery
(IMA), the highest point of the colon in the right
hemiabdomen—in the area of transition between the
ascending colon and the transverse colon (hepatic
flexure (HF)—the highest point of the colon in the left
hemiabdomen—in the transition zone between the
transverse colon and the descending colon (splenic
flexure (SF))—the entrance of the terminal ileum
into the caecum (ICJ), and the sigmoid-descending
colon junction—in the entrance area to the pelvis
(SDJ). The proposed length and angle measures are
detailed in the attached figure (Figure 1A-C). These
measurements were made with Image] software and
calculated in pixels, subsequently transformed into
centimeters, and expressed in sexagesimal degrees.

Statistical analysis.

The morphometric data obtained were analyzed with
SPSS. Quantitative variables were described by either
the mean and standard deviation (SD) or the range and
interquartile range (IQR). For comparisons between
two quantitative variables, Student’s t-test or Mann-
Whitney U test was used according to the results of
Kolmogorov-Smirnov normality testing. Analysis of
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Figure 1. Location of the variables proposed in this study as reference points and useful for length and angle measurements. A. Proposed
reference points. B. Proposed length measurements PUBIS — SMA, PUBIS = IMA, SMA — IMA, PUBIS — HF, PUBIS — SF, PUBIS = ICJ, PUBIS -
SDJ, SMA - HF, SMA — SF, IMA — HF, IMA = SF. C. Proposed angle measurements HF - PUBIS — SF, HF - SMA — SF, HF - IMA — SF

variance (ANOVA) or the Kruskal-Wallis test was used
tocompare differences between the means or ranges
of three or more groups, according to whether the
distributions were normal or not. If statistically
significant differences were identified after applying
the last two tests, the analysis was continued by
applying a posteriori two-by-two contrasts—using
the Bonferroni method for homoscedastic samples
or Dunnett's T3 test for heteroscedastic samples
when having used the ANOVA test—or the Mann-
Whitney U statistic if the Kruskal-Wallis test was
used. To quantify the degree of relationship between
quantitative variables, the Pearson's linear correlation
coefficient (r) was used, considering the central limit
theorem to consider sample normality. Statistical
significance was considered to have been achieved
with p-values <0.05.

RESULTS

Sample description

The study included 130 patients, of which 75 (57.69%)
were men and 55 (42.31%) were women. The mean
age of the study participants was 64.32 + 16.41
years, and the mean BMI was 28.41 = 5.49. In the
75 men, the mean age was 63.40 + 15.43 years, and
the BMI range was 28.53 (IQR: 5.71). In the group
of 55 women, the mean age was 65.54 £ 17.72 years,
and the BMI range was 24.09 (IQR: 8.56) There were
no significant differences between the two groups
(p=0.526 and p= 0.448 respectively).
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Morphological analysis

Individual morphological analysis showed substantial
anatomical variability of the reconstructed colon, as
demonstrated in several of the most representative
anatomical cases.

Analysis of morphometric variables by sex

When comparing morphometric variables between
men and women, only three variables were greater
in women than in men, which were statistically
significant for the distance PUBIS - IMA (16.62 vs.
17.98 cm), and the angle HF - IMA - SF (105.21° vs.
106.28°), but not significant for the distance PUBIS
- SMA. The other morphometric variables were
greater in men and were statistically significant
for the distances SMA - IMA (7.14 vs. 6.32 cm),
PUBIS - SF (29.70 vs. 27.76 cm), PUBIS - ICJ (14.63
vs. 12.75 cm), SMA - SF (10.92 vs. 7.06 cm), IMA - HF
(11.28 vs.9.60 cm), and IMA - SF (14.54 vs. 11.38 cm)
(Table 1).

Analysis of morphometric variables by age

In comparisons of the morphometric variables
between the two age groups (65 years or younger and
over 65 years), of the three statistically significant
differences, the distance PUBIS - SMA (9.10 vs.
10.95 cm) and the angle HF - PUBIS - SF (36.05° vs.
39.12°) were higher in the age group over 65 years,
whereas the distance PUBIS - IMA (17.61 vs. 16.81
cm) was higher in the under 65 years age group
(Table 2).
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MEN WOMEN
MEAN + SD MEAN + SD Test p

RANGE (IQR) RANGE (IQR)
PUBIS - SMA 23.71 + 2.66 24.36 + 1.75 -1.766+ 0.80
PUBIS - IMA 16.62 + 2.24 17.98 +1.70 -3.904+ <0.001
SMA - IMA 7.14+1.07 6.32+1.22 3.688+ <0.001
PUBIS - HF 24.25 + 4.09 22.75 + 3.38 2.161% 0.33
PUBIS - SF 29.70 + 3.63 27.76 + 3.35 2.88+ 0.005
HF - PUBIS - SF 38.79 £ 7.71 36.50 + 5.69 1.844x 0.67
PUBIS - ICJ 14.63 + 3.56 12.75 + 3.45 2.948+ 0.004
PUBIS - SDJ 14.76 + 1.83 14.33 £ 2.01 1.247+ 0.215
SMA - HF 9.38+ 2.5 9.28+1.85 0.286+ 0.776
SMA - SF 10.92 (2.99) 7.06 (2.75) -4.857 % <0.001
HF - SMA - SF 79.12 (24.25) 83.64 (29.70) -0.497#x 0.619
IMA - HF 11.28 + 3.00 9.60 + 2.42 3.385+ 0.001
IMA - SF 14.54 + 2.54 11.38 +2.92 6.285+ <0.001
HF - IMA - SF 105.21 (22.95) 106.28 (39.74) -3.598x <0.001

Table 1. Morphometric variables by sex. *: Student's t-test [t statistic]. **: Mann-Whitney U test [Z statistic].
< 65 YEARS > 65 YEARS
MEAN + SD MEAN + SD Test p

RANGE (IQR) RANGE (IQR)
PUBIS - SMA 9.10 (2.52) 10.95 (3.10) -2.375%+ 0.018
PUBIS - IMA 17.61 +1.91 16.81 + 2.31 2.148+ 0.034
SMA - IMA 6.81 +1.21 6.70 £ 1.20 0.516+ 0.607
PUBIS - HF 23.25 + 4.20 24.00 + 3.64 -1.090+ 0.278
PUBIS - SF 29.39 + 3.64 28.41 £ 3.61 1.545+ 0.125
HF - PUBIS - SF 36.05 + 6.12 39.12 + 7.65 -2.5371+ 0.013
PUBIS - ICJ 13.59 + 3.73 13.99 + 3.45 -0.633+ 0.528
PUBIS - SDJ 14.43 +1.90 14.70 + 1.94 -0.807+ 0.421
SMA - HF 8.91 +2.40 9.61+2.12 -1.768+ 0.080
SMA - SF 9.25+2.15 9.25 +2.27 0.002+ 0.998
HF - SMA - SF 76.19 (25.90) 83.49 (30.45) -0.767 %+ 0.446
IMA - HF 9.84 + 3.00 11.16 + 2.72 -2.632+ 0.10
IMA - SF 13.25+3.15 13.15 + 3.06 0.183+ 0.855
HF - IMA - SF 124.43 (30.81) 108.23 (24.91) -0.400%+ 0.689

Table 2. Morphometric variables stratified by age. *: Student's t-test [t statistic], **: Mann-Whitney U test [ Z statistic]

| Anatomic variations of the healthy colon

21




Analysis of morphometric variables by BMI

When comparing the morphometric variables between
the normal weight, overweight, and obese groups,
respectively, statistically significant differences were
found for the distances SMA - IMA (6.35 vs. 6.92 vs.
7.00 cm), PUBIS - HF (15.15 vs. 18.55 vs. 15.87 cm),
PUBIS - ICJ (12.03 vs. 14.13 vs. 14.92 cm), PUBIS - SDJ
(8.31 vs. 7.79 vs. 10.62 cm), SMA - SF (8.31 vs. 9.62 vs.
9.56 cm), IMA - HF (8.85 vs. 10.97 vs. 11.49 cm) and
IMA - SF (11.86 vs. 13.89 vs. 13.50 cm), as well as the
angle HF - IMA - SF (115.04° vs. 96.86° vs. 95.81°). A
posteriori two-by-two contrasts were further applied to
analyses the morphometric variables discussed above

that showed statistically significant differences between
these three groups. The distance SMA - IMA showed a
statistically significant difference between the normal
weight and obese groups. The distance IMA - SF showed
a statistically significant difference between the normal
weight and overweight groups. The distances PUBIS -
HE, PUBIS - ICJ, SMA - SF and IMA - HF, as well as
the angle HF - IMA - SF, showed statistically significant
differences between the normal weight and overweight
groups, as well as the normal weight and obese groups.
Only the distance PUBIS - SDJ showed statistically
significant differences between the normal weight and
overweight groups, the normal weight and obese groups,
and the overweight and obese groups (Tables 3-4).

NORMAL WEIGHT OVERWEIGHT OBESITY
MEAN + SD MEAN + SD MEAN + SD test p
RANGE (IQR) RANGE (IQR) RANGE (IQR)
PUBIS - SMA 23.74 +2.29 23.70 + 2.50 24.49 + 2.1 1,618+ 0.202
PUBIS - IMA 8.31 (3.34) 8.69 (2.77) 8.80 (2.41) 1.257%+ 0.533
SMA - IMA 6.35+1.38 6.92+1.15 7.00 +1.02 3.402+ 0.036
PUBIS - HF 15.15 (4.90) 18.55 (4.53) 15.87 (4.11) 25.167 % <0.001
PUBIS - SF 27.72 +3.80 29.25 +3.89 29.36 + 3.03 2459+ 0.090
HF - PUBIS - SF 36.97 + 5.55 38.24 +7.96 38.02 £ 6.99 0.358% 0.700
PUBIS - ICJ 12.03 + 3.46 14.13+3.37 14.92 + 355 7.096% 0.001
PUBIS - DSJ 8.31 (2.64) 7.79 (2.29) 10.62 (2.55) 15.162% 0.001
SMA - HF 9.02+2.10 9.41+234 9.53+2.28 0.535% 0.587
SMA - SF 8.31+1.94 9.62+215 9.56 +2.35 4381+ 0.015
HF - SMA - SF 75.23 (28.25) 83.49 (25.89) 76.19 (27.19) 0.299 0.861
IMA - HF 8.85+72.26 10.97 +3.03 11.49 + 2.62 10.195+ <0.001
IMA - SF 11.86 + 3.07 13.89+3.15 13.50 + 2.88 4.829+ 0.010
HF - IMA - SF 115.04 + 28.75 96.86 + 22.31 95.81 +17.82 8.422+ <0.001
Table 3. Morphometric variables stratified by BMI. *: ANOVA [F statistic], *+: Kruskal-Wallis test [KW statistic].
NORMAL WEIGHT NORMAL WEIGHT OVERWEIGHT
OVERWEIGHT OBESE OBESE
p p p
SMA - IMA* 0.100 0.049 1.00
PUBIS - HF** 0.001 <0.001 0.052
PUBIS - ICJ* 0.022 0.001 0.841
PUBIS - DSJ** 0.018 <0.001 0.049
SMA - SF* 0.024 0.037 1.00
IMA - HF* 0.002 <0.001 1.00
IMA - SF* 0.010 0.056 1.000
HF - IMA - SF*** 0.008 0.003 0.992

Table 4. Morphometric variables stratified by BMI after applying posteriori contrasts results with statistical significance. *: Bonferroni method,

** Mann-Whitney U statistic, ***: Dunnett's T3 test.
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Correlation analysis between age, BMI, and
morphometric variables

A positive and statistically significant correlation was
found between age and the angle HF - PUBIS - SF
(r = 0.328) and the distances SMA - HF (r = 0.241)
and IMA - HF (r = 0.34); the correlation between age
and the distance PUBIS - HF (r = 0.155) was close to
statistical significance as well. The correlation with
age was statistically significant but negative for the
distances PUBIS - SMA (r = - 0.233) and PUBIS - IMA
(r =-0.245).

A positive and statistically significant correlation was
observed between BMI and the distances PUBIS -
SMA (r = 0.232), SMA - IMA (r = 0.276), PUBIS - HF
(r = 0.492), PUBIS - SF (r = 0.273), PUBIS - ICJ (r =
0.442), PUBIS - SDJ (r = 0.354), SMA - SF (r = 0.351),
IMA - HF (r = 0.369), and IMA - SF (r = 0.319). The
correlation with BMI was statistically significant but
negative for the angle HF - IMA - SF (r = - 0.293)
(Table 5).

DISCUSSION

Our study sought to demonstrate whether sex, age,
and BMI influence the anatomy of the colon by using
three-dimensional reconstructions of the colon from
CT scans, further evaluating whether any potential
changes could be measured and analyzed.

The anatomical variability of the colon is well known in
terms of the length of its segments and their different
disposition. (2,3) Embryonic development explains
this variability. The rotation of intestinal loops and
the fusion of the peritoneal layers produced during
the formation of mesenteries and fascial coalescence
determine the location and length of the different
colonic segments. (1,18) Moreover, recent anatomical
studies have considered the mesentery as a distinct
organ with continuity throughout the digestive tract,
from the duodenum to the anorectal junction, which
also influences the various morphologies observed in
the colon. (19,20)

BMI
r(p)

0.232 (0.009)

0.094 (0.296)

0.276 (0.002)

0.492 (<0.001)

AGE
r (p)

PUBIS - SMA -0.233 (0.008)

PUBIS - IMA -0.245 (0.005)

SMA - IMA 0.020 (0.820)

PUBIS - HF 0.155 (0.079)

PUBIS - SF -0.109 (0.216)

0.273 (0.002)

HF - PUBIS - SF

0.328 (<0.001)

0.132 (0.142)

PUBIS - ICJ

0.108 (0.220)

0.442 (<0.001)

PUBIS - DSJ

0.129 (0.143)

0.354 (<0.001)

SMA - HF

0.241 (0.006)

0.149 (0.095)

SMA - SF

0.054 (0.544)

0.357 (<0.001)

HF - SMA - SF

-0.034 (0.698)

0.032 (0.719)

IMA - HF

0.340 (<0.001)

0.369 (<0.001)

IMA - SF

0.042 (0.638)

0.319 (<0.001)

HF - IMA - SF

-0.127 (0.149)

-0.293 (0.001)

Table 5. Correlation between morphometric variables, age, and BMI
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Specific radiological analysis has substantially
improved anatomical study of the colon and is now
considered a fundamental tool for the study of normal
anatomy, modified anatomy, and pathology of this
organ. (6,21) The application of three-dimensional
reconstruction technology from radiological images
has been an important development in this regard.
This method offers improved diagnostic possibilities
and permits comparative studies for evaluation of the
potential influence of external factors on the anatomy
of the colon. (9,22,23)

The morphometric studies of the colon described
in the literature to date have generally used
different measurement variables depending on the
aim of the study. The Khashab group described
colon segment lengths and lumen diameters
through the use of virtual colonoscopy in order
to evaluate the existing variability and differences
based on sex, age, and BMI. (23) In our study,
we have considered the anatomical reference
points proposed by the Bourgouin group, (7)
adding an additional bone point (PUBIS) and the
points of the vascular elements (SMA and IMA),
to morphometrically define the characteristics
of the colon. The pubis has been considered a
fixed anatomical point, although it should be
borne in mind that movements of nutation and
counternutation of the sacroiliac joint could cause
minimal displacement of the pubis that may not be
considered significant. (24,25)

Our results show that sex, age, and BMI have a
significant influence on the normal anatomy of the
colon, which is consistent with previous reports
in the literature. The Khashab group previously
reported a significantly greater total colonic length
in women than in men and a significantly shorter
colonic length in patients with a body mass index
(BMI) greater than 25.

They did not report differences in total colon
length between patients over 60 years and younger
patients; however, in this group, they identified a
significant difference in the length of the transverse
colon. (23) The Bourgouin group suggested creating
different anatomical models based on different
groups related to sex, age, and BMI by digitizing
the colon anatomical reference points proposed. In
this study, men showed a higher and deeper hepatic
flexure of the colon than women, while the splenic
flexure was more lateralized, with no differences in
the ICJ or in the SDJ. (7) Regarding age, there were
only differences in the transverse mesocolon, which
is significantly shorter in patients under 60 years of
age. When studying the influence of body volume,
overweight patients have previously been found to
have a shorter right colon due to greater lateralization
and depth of the ICJ. (7) Sex was the primary factor
identified in this study, with more influence on
anatomical variability, especially with the colon
flexures considered as fixation elements.
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All the measurements analyzed in our study were
greater in men, except for the distances between the
pubis and both mesenteric arteries and the angle
formed by the IMA and both colon flexures. As in the
studies described above (7,23) the hepatic and splenic
flexures were located higher in men because of their
greater distance from the pubis (using it as a fixed
point); the splenic flexure was the only significantly
different position. Both mesenteric arteries should be
considered as being higher in women, although the
IMA is the primary one responsible for significant
differences compared to men.

In our analysis based on age groups, there were no
differences in the distances between the pubis and
colon reference points, but there were differences
in the angle formed by these three points.
Furthermore, the correlation between age and this
angle was also significant. It should therefore be
understood that the fixation points of the colon
at the flexures must be more lateralized in older
patients; this is consistent with the proposals by the
Bourgouin group, who attributed this finding to the
different distributions and dispositions of intra-
abdominal fat. (7,23) There were also differences
in the distances when considering the vascular
elements, and although the location of the origin
of the mesocolon could not be considered—as it
has not been measured—the distance to the vessel
closest to the mesocolon (the SMA) is greater in
older patients, consistent with previous studies.
(7) This was confirmed by the negative correlation
between age and both of the distances between the
pubis and mesenteric arteries.

The influence of BMI on the anatomy of the colon
described in our studyisimportant. The stratification
scheme in this study—normal weight, overweight
and obese—differs from that in the previous
studies mentioned, in which only two groups were
considered. The normal weight and overweight group
and the normal weight and obese groups showed
significant differences between the pubis and ICJ
and between the pubis and SDJ, with these points
identified as being more lateral and deeper in more
obese patients. This confirms the previous results
from the Bourgouin group, which hypothesized that
intra-abdominal fat is distributed in lower areas of
the abdomen in obese patients. (7) Our study results
differ in the disposition of the hepatic flexure of
the colon as we identified differences between both
groups, which have not been described in previous
studies.(7,23) In fact, when analyzing the correlation
between BMI and morphometric variables, we
observed that there was a greater distance from the
pubis to all colon reference points in more obese
patients, as well as greater distance between the
arteries, which could also be explained by a greater
amount of intra-abdominal fat.

A potential limitation of the present study could be
the proposed reconstruction method. The manual
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segmentation of the entire surface of the colon can
result in reduced accuracy of the reconstruction
and subsequent measurements, compared to image
digitization and processing of the reconstruction with
other software packages. (7,26,27) Nevertheless, the
same working protocol was followed with all images,
thus minimizing the margin of error generated in the
present study.

CONCLUSION

Our study sought to combine the description and
characterization of the influence of sex, age, and BMI
on the anatomy of the colon with the help of three-
dimensional reconstruction. The importance of this
combination lies in its potential application in clinical
practice and teaching. Preoperative preparation for
colon surgery can be improved with this technique,
like what the Tarragona group previously reported
using the dimensions of the bony pelvis for
laparoscopic approach to rectal tumours. (11) This
method would also allow for the development of
virtual anatomical models based on different patient
groups, which can be used in teaching and in surgical
training. (14-17) In conclusion, three-dimensional
reconstructions from CT scans can aid the study of
the anatomical variations and disposition of the colon
between different human subjects. Sex, age, and BMI
of individual patients have a significant influence on
the anatomy of the colon.
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