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BACKGROUND: The deep epigastric arteries are commonly injured during entry through
abdominal wall in various invasive procedures. The commonly practiced methods to locate
these vessels are less effective in dark skinned and obese patients. The location of these vessels
determined by previous studies differs significantly. OBJECTIVE: To study the location of deep
epigastric arteries over abdominal wall and its correlation with the age, sex, weight, height and
BMI of the patients. DESIGN: Descriptive. METHOD: Abdominal and pelvic CT scan images
with intravenous contrast of 100 patients were analyzed. The distance of deep epigastric
arteries from mid sagittal plane was calculated at five levels over abdomen and was correlated
with age, sex, weight, height & BMI of the patients. RESULTS: The epigastric arteries (superior
& inferior) were located in the area from 1 to 8 cm of the midline of abdomen. The location of
epigastric arteries showed strong positive correlation with weight & BMI of the patients.
CONCLUSION: This data can be used to avoid deep epigastric arteries from the damage during
abdominal wall entry in various invasive procedures.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
The deep epigastric arteries (superior & inferior) are located on
the anterior abdominal wall lateral to the midline. Superior
epigastric arteries (SEA) can be damaged during drain insertion in
cardiothoracic surgery, percutaneous endoscopic gastrostomy and
left-lobe liver biopsy[1-3]. The inferior epigastric arteries (IEA) are
susceptible to injuries during access of abdomen in various invasive
procedures like laparoscopy, paracentesis, percutaneous drain
placement, retension suture placement, subcutaneous injection,
peritoneal dialysis catheter insertion or removal, percutaneous
renal biopsy and cesarean section[4-8]. IEA injury during cardiac
catheterization and percutaneous coronary intervention are also
reported in the literature[9].
The rate of abdominal wall vessel injury in laparoscopic
procedures is quoted to be 0.2% to 2.0%[10]. The most commonly
injured vessels in laparoscopic procedures are the epigastric
arteries[11].
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Although injury to deep epigastric arteries (DEA) is
controllable but may lead to haemorrhage large enough to require
transfusion or may present later as haematoma, abscess formation
or pseudoaneurysm[12,13]. Massive bleeding from these arteries
may require emergency arterial ligation or embolization[6].
The knowledge of exact location of DEA would help the
clinician to avoid these vessels during the access of abdomen in
various invasive procedures and thus the potentially serious
complications could be prevented.
The results of the previous studies done by Saber et al.[10],
Hurd et al.[14], Rahn et al.[15], Sriprasad et al.[16], and Bhatti et
al.[17], to find out the location of DEA are significantly different.
Also the studies done by Quint et al.[18], and Hurd et al.[19],
have concluded that the methods to locate DEA during laparoscopy
like transillumination and laparoscopic visualization are less
effective in dark skinned and obese patients.
The aim of the present study was to find out the exact location
of DEA over anterior abdominal wall at the level of easily visible or
palpable anatomical landmarks & to correlate it with the age,
weight, height & BMI of the study population.
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2. Material And Methods
We analyzed abdominal & pelvic CT (computed tomography)
scan images with intravenous contrasts of 100 patients of age
between 15 to 90 years.
Inclusion Criteria: Patients of either sex with age between 15 to
90 years who have been advised to undergo abdominal & pelvic CT
scan by various clinical departments.
Exclusion Criteria: Patient who had undergone previous
abdominal surgeries or having any condition that may significantly
change the positional anatomy of deep epigastric arteries such as
gross skeletal deformities, large abdominal tumors, tense ascitis
were excluded from the study.
Age, sex, height and weight of the patient undergoing CT were
recorded & Body Mass Index (BMI) was calculated using the
formula, BMI = Weight (Kg)/ [Height (m)]2. Height of the patient
was measured by wall mounted height measuring scale & weight by
the analog weighing machine. CT scanner used in this study was
'Siemens somatom volume zoom multislice (4 slice) multidetector
spiral CT scanner'.

the midline of abdomen when correlated with the demographic
variable, it showed strong positive correlation with BMI & weight of
the patients which was statistically significant. So, the study
population was divided into two groups on the basis of the BMI.
Group I with BMI ≤ 20 and Group II with BMI > 20. The distance of
the epigastric arteries from the midline of abdomen in two groups
was calculated as shown in Table 3 & 4.
Table 1: Age, Height, Weight & BMI distribution
Group (N=100)

Minimum

Maximum

Mean (±SD)

Age(years)

18

85

44.30 (± 15.47)

Height (meter)

1.4

1.76

1.568 (± 0.09)

Weight(kg)

34

98

50.86 (± 11.95)

14.363

34.722

20.669 (± 4.3)

BMI

Figure1: CT Scan image showing Measurements at a level of
Umbilicus

The distance of DEA from the midline of abdomen was
measured bilaterally from the CT scan images of the patient at five
levels over the abdomen. These levels were: the Xiphoid process,
midway between Xiphoid process and umbilicus, the umbilicus,
midway between umbilicus and anterior superior iliac spine (ASIS)
and ASIS. All measurements were confirmed from the radiologist.
These 10 measurements were correlated with the age, sex, height,
weight & BMI of the patient.
The mean & standard deviation for the age, height, weight, BMI
& distance of DEA from the midline of abdomen were calculated
from the data. The distance of DEA from the midline was then
correlated with the demographic variables & the value of Pearson
correlation coefficient (r) was calculated. Probability values of <.05
were considered statistically significant in all analyses.
3. Results
45 men and 55 women constituted the study sample. The
distribution of age, height, weight & BMI among study sample was
as shown in Table 1.
The distance of DEA from the midline of abdomen at the five
levels was as shown in Table 2. At the level of Xiphoid process the
DEA were nearest to the midline of abdomen with a mean distance
of 2.20cm (±0.52) & 2.12cm (±0.54) from midline on the right & left
side respectively. Below this level the arteries were found to be
located gradually farther from the midline. At the level of ASIS mean
distance of DEA from the midline was 4.30cm (±1) & 4.45cm
(±0.99) on the right & left side respectively.
Gender difference in the location of DEA was statistically not
significant ( t= -0.468, df= 18 ; P = 0.645). The location of DEA from

Figure2: CT Scan image showing Measurements at a level of
Anterior superior iliac spine
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Table 2: Distance of deep epigastric arteries from midline of abdomen
Level
Minimum D (cm)

Right side
Maximum D (cm)

Mean D (±SD)

Minimum D (cm)

Left side
Maximum D (cm)

Mean D (±SD)

Level 1

1.18

3.49

2.20(±0.52)

1.07

3.59

2.12(±0.54)

Level 2

1.24

7.13

3.52(±1.09)

1.42

7.42

3.58(±1.07)

Level 3

2.46

7.44

4.05(±1.00)

1.94

7.95

4.16(±1.04)

Level 4

2.08

7.44

4.11(±1.02)

1.88

7.95

4.14(±1.09)

Level 5

2.65

7.44

4.30(±1.00)

2.69

7.95

4.45(±0.99)

(D = Distance of DEA from the midline of abdomen; Level 1 = level of Xiphoid process; Level 2 = level midway between Xiphoid process &
umbilicus; Level 3 = level of umbilicus; Level 4 = level midway between umbilicus & anterior superior iliac spine; Level 5 = level of
anterior superior iliac spine)
Table 3: Distance of deep epigastric arteries from the midline of abdomen in Group I (BMI≤ 20)
Level
Minimum D (cm)

Right side
Maximum D (cm)

Mean D (±SD)

Minimum D (cm)

Left side
Maximum D (cm)

Mean D (±SD)

Level 1

1.18

3.07

2.04(±0.46)

1.07

3.53

2.02(±0.47)

Level 2

1.24

4.35

3.02(±0.75)

1.42

4.72

3.13(±0.79)

Level 3

2.46

6.31

3.60(±0.67)

2.66

5.78

3.71(±0.69)

Level 4

2.08

5.12

3.65(±0.67)

1.88

5.9

3.68(±0.74)

Level 5

2.65

5.73

3.93(±0.77)

2.69

6.03

4.06(±0.69)

Table 4: Distance of deep epigastric arteries from the midline of abdomen in Group II (BMI> 20)
Level
Minimum D (cm)

Right side
Maximum D (cm)

Mean D (±SD)

Minimum D (cm)

Left side
Maximum D (cm)

Mean D (±SD)

Level 1

1.37

3.49

2.37(±0.52)

1.33

3.59

2.23(±0.58)

Level 2

1.69

7.13

4.04(±1.15)

2.11

7.42

4.05(±1.12)

Level 3

2.48

7.44

4.52(±1.06)

1.94

7.95

4.62(±1.15)

Level 4

2.57

7.44

4.59(±1.09)

1.91

7.95

4.62(±1.2)

Level 5

2.76

7.44

4.68(±1.07)

2.81

7.95

4.85(±1.09)
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4. Discussion
Our findings suggest that the range of location of DEA is 1.07
cm to 7.95 cm from the midline of abdomen. So, the zone of the
width of only 2 cm (1 cm each on either side of midline) was
avascular & safe for the access at the level of xiphoid process. At
the level of umbilicus it is of the width of approximately 4 cm (2 cm
on either side of midline) and at the level of ASIS it is of the width of
approximately 5 cm (2.5cm on either side of midline).
The range of location of DEA determined by the previous
studies is much farther from the midline than that of our study.
Saber et al., suggested this range to be 4cm to 8cm from the
midline of abdomen[10]. A F Bhatti, S Iqbal, T. C. Lee in their study
found that superior epigastric vessels were located at a distance of
3.9cm to 4.8cm from the midline at the level of the xiphoid process
and 4cm to 7.5cm from midline at midway between the xiphoid
process and umbilicus[17]. So, according to these studies the
width of avascular area around the midline is approximately ≥8cm
(≥4cm on either side midline). Avascular zone around the midline
determined by our study is much narrower.
Sriprasad et al., in their study have suggested that during
laparoscopy lateral port entry should be > 6cm from the midline at
the level of ASIS[16]. Rahn et al., have also quoted that the risk of
anterior abdominal wall vessel injury is minimized when lateral
trocars are placed superior to the ASIS and >6 cm from
midline[15]. We found that DEA located as far as 7.95 cm from the
midline below the umbilicus. So the area approximately > 8cm
from the midline is safe for the access at or below the level of
umbilicus. Saber et al., & Hurd et al., have also suggested that
access of the abdomen more than 8 cm from the midline
minimizes the risk of epigastric vessel injury[10,20].
We also found that distance of DEA from the midline showed
strong positive correlation with BMI and weight of the person. So
in person with higher BMI, the DEA will lie farther from the
midline.
The present study has provided detailed description about the
location of DEA with relation to very easily observable or palpable
anatomical surface landmarks. So the results could be utilized to
approximately locate the epigastric vessels on the anterior
abdominal wall where the other known methods are less effective.
Thus, these can be avoided from damage during abdominal wall
entry in various invasive procedures.
5. Conclusion
The zone of the width of 2 cm (1 cm each on either side of the
mid sagittal plane) is avascular & safe for the access. Laterally, safe
area for the access into the abdomen is > 8 cm from the midline at
or below the level of umbilicus. The distance of DEA from the
midline of the abdomen has strong positive correlation with the

BMI and weight of the person. Clinicians should keep these facts in
mind while accessing the abdomen during various invasive
procedures so that injuries to DEA could be prevented.
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