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Abstract

Objectives: We aimed to investigate the diagnostic value of the increasement in the ileocolic artery and vein diameters consider-
ing the body mass index (BMls) of the patients with acute appendicitis.

Methods: Between January 2016 and April 2019, 76 patients who were diagnosed with acute appendicitis by contrast-enhanced
abdominal multislice computerized tomography (MSCT) and had histopathologically confirmed appendicitis after an appendec-
tomy were included in this study. To evaluate the value of MSCT, we created a control group, which consisted of 81 patients who
had contrast-enhanced MSCT for other reasons and had no clinical and radiological findings suspicious for acute appendicitis
and also had no other abdominal pathology that might interfere with ileocolic artery and vein diameter. In both groups, ileocolic
artery and vein diameters were measured in axial MSCT scan. The body mass index was calculated for each patient (kg/m?). Both
groups were divided into three subgroups according to the BMI of patients (20-24.9; 25-29.9 and more than 30). Both groups and
subgroups were compared individually. Statistical significance level was accepted as p <0.05.

Results: lleocolic artery and vein diameters were higher in the patient group than control group, which was statistically significant
(p<0.001), and a positive correlation was found between BMI and ileocolic artery and vein diameters (p < 0.001).

Conclusion: lleocolic artery and vein diameters with taking BMI into consideration can be used as alternative criteria in the suspi-
cion of acute appendicitis in adults.
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Acute appendicitis is one of the most commonly en-
countered and important diseases requiring emergen-
cy surgery in cases referred to the emergency department
due to abdominal pain.'"? Anamnesis, physical examina-
tion, laboratory and imaging findings have crucial roles
in the diagnosis.*¥ Acute appendicitis is most commonly
seen between the first and third decades of life; however,
it may occur at any age.®® The lifetime risk of having acute
appendicitis is approximately 7%." The estimated risks of
having acute appendicitis were reported as 6.7% in females
and 8.6% in males.>”!

Ultrasonography (USG) is the first and most commonly
used imaging modality in the diagnosis of acute appen-
dicitis. Multislice Computerized Tomography (MSCT) is
preferred as an adjunct imaging modality when USG is in-
conclusive or in patients with atypical clinical findings.®*!
MSCT is used widely in the diagnosis of acute appendicitis.
In diagnostic work-up of patients with acute appendicitis,
multiple parameters should be evaluated like rising in the
diameter of the appendix, rising in the periappendiceal
inflammatory densities and periappendiceal fluid collec-
tion and increasement in the diameter of periappendi-
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ceal lymph nodes. However, the final diagnosis cannot be
achieved in some cases.61011

In this study, we aimed to investigate the diagnostic value
of measuring ileocolic artery and vein diameters in consid-
eration of BMI with intravenous contrast-enhanced MSCT.

Methods

Between January 2016 and April 2019, 76 patients who
were diagnosed with acute appendicitis by contrast-en-
hanced abdominal multislice computerized tomography
(MSCT) and had histopathologically confirmed appendici-
tis after an appendectomy were included in this study. To
evaluate the value of MSCT, we created a control group,
which consisted of 81 patients who had contrast-enhanced
MSCT for other reasons and had no clinical and radiological
findings suspicious for acute appendicitis and also had no
other abdominal pathology that may interfere with ileoco-
lic artery and vein diameter. The exclusion criteria were pa-
tients below 18 years of age and having another abdominal
pathology that could interfere with ILC artery and vein di-
ameters. In patient group, there were 76 patients who had
right lower quadrant pain and had positive imaging find-
ings (appendix diameter higher than six millimeters, peri-
appendiceal inflammatory densities, presence of pericae-
cal lymph node) for acute appendicitis on MSCT.

The control group consisted of 81 patients who had no clin-
ical or radiological findings in favor of acute appendicitis or
who had no other abdominal pathology that could affect
the diameter of the ileocolic artery and vein (e.g., inflam-
matory bowel disease and malignancy). Body mass indices
(BMis) of all of the patients in both groups were calculated
with height and weight data using the formula of kilogram
divided by the square of the meter. Both the patient and
control group then divided into three subgroups consider-
ing the BMIs as BMIs between 20-24.99, 25-29.99, and more
than 30. In a retrospective evaluation, there was only one
patient in the patient group with BMI under 20. This patient
was excluded from this study.

A total of 76 patients (52 male and 24 female) aged be-
tween 18 and 60 years (mean%SD, 32.1£11.6 years) and a
total of 81 patients (47 male and 34 female) aged between
18 and 79 (meanxSD, 34.8+13.4 years) were included in pa-
tient and control group, respectively. lleocolic artery and
vein diameters were measured in the segment of three
centimeter axial plane beginning from the superior mes-
enteric artery and vein junction from contrast-enhanced
MDCT axial images (Figs. 1, 2). After measurement, mean
ileocolic artery and vein diameters were calculated ac-
cording to BMI subgroups. The aim of this grouping was to
minimize the discrepency of the effect of BMI to ILC artery

Figure 1. A 65-year-old male patient with BMI: 34,2 and diagnosed
with acute appendicitis. lleocolic artery diameter was 3.46 mm (A),
and ileocolic artery vein diameter was 5.48 mm (B) in axial plane
MSCT.

Figure 2. A 42-year-old male patient with BMI: 32,2 from the control
group. lleocolic artery diameter was 2,87 mm (A), and ileocolic artery
vein diameter was 4,45 mm (B) in axial plane MSCT.
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and vein diameters. Measurements were obtained by a ra-
diology specialist with 26 years of experience in abdominal
imaging and a radiology assistant with four years of expe-
rience. Diameters were calculated in a consensus reading.

Siemens Somatom Definition AS 128 slice CT Scanner (Er-
langer, Germany) was used to obtain images. Abdominal
CT scan protocol was conducted as patients in the supine
position, hands and arms on the head and through the dia-
phragmatic domes to the end of the symphysis pubis in-
cluded in the image. Field of view (FOV) was between 350
and 420, slice thickness was 5 millimeter and the pitch value
was 1. 1 milliliter per kilogram intravenous contrast was giv-
en to all patients at a rate of 3-4 milliliter per second with
automatic injectors (CT injector; Ulrich Medical, Uim-Jung-
ingen, Germany). The images were obtained in the portal
venous phase (60-70 seconds after injection). This study
was approved by the Ethics Committee of Sisli Hamidiye Et-
fal Training and Research Hospital (28.05.2019-2412).

Statistical Analysis

For statistical analysis, the ‘SPSS 15.0 for Windows’ program
was used. Descriptive statistics were given as the number
and percentage for categorical variables, mean, standard
deviation, minimum, maximum for numerical variables
were given.

Student's t-test was used to compare two independent
groups when numerical variables provided the normal dis-
tribution condition, and the Mann-Whitney U test was used
when the normal variables were not met. In independent
groups, rates were compared with Chi-Square Analysis.

The relationships between the numerical variables were
examined by Pearson Correlation Analysis when the para-
metric test condition was met and Spearman Correlation
Analysis when the parametric test condition was not met.
Cut-off values were analyzed using ROC Curve Analysis.
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colic artery and vein diameters were significantly higher in
patients with higher BMl in both study and control groups.
(p<0.001) (Table 3, Fig. 3).

ROC curve analysis was performed and cut-off values of il-
eocolic artery and vein diameters were obtained for patient
group regardless of BMI subgroups (Table 4). Cut-off values
of ileocolic artery and vein were 2,59 millimeter (sensitiv-
ity 89.5%, specificity 87.7), and 3.995 millimeter (sensitivity
85.5%, specificity 75.3%), respectively. Cut-off values of ileo-
colic artery and vein diameters of each BMI subgroups of the
patient groups were also obtained with ROC curve analysis
(Table 5). Table 5 shows that sensitivity and specificity are
significantly increased when cut-off values of ileocolic artery
and vein diameters are determined by considering BMls.

Discussion

MSCT is the proper imaging modality in acute appendicitis
with high and accurate diagnostic rates.'™? CT criteria for
acute appendicitis is included as appendix diameter higher
than 6 mm, presence of appendicolith in the lumen, ap-
pendix wall thickness higher than 3 mm, periappendiceal
inflammatory density, presence of extraluminal gas, peri-
appendiceal lymphadenopathy, increase in focal cecal wall
thickness increase and intraluminal fluid depth exceed-
ing 2.6 mm.I"3 Balthazar et al.® showed the sensitivity and
specificity of MSCT in the diagnosis of acute appendicitis as
approximately 96% in the literature.

Arterial feeding of the appendix is provided by the appen-
dicular artery, which is the branch of the ileocolic artery,
and venous drainage is provided by the appendicular vein
draining to the ileocolic vein.'"* Increment in the diam-

Table 2. The relation between lleocolic artery-vein diameters and
BMIs in patient and control group

BMI
Statistical alpha significance level was accepted as p<0.05.
rho P
Results Patient Group
The mean ileocolic artery and vein diameter of the patient lleocolic artery diameter 0.77 <0.001
group was significantly higher than of the control group lleocolic vein diameter 0.77 <0.001
(p<0.001) (Table 1). In addition, the mean ileocolic artery ~ Control Group
and vein diameters in both groups were positively corre- lleocolic artery diameter 0.74 <0.001
lated with BMI levels (p<0.001 for all) (Table 2). Mean ileo- lleocolic vein diameter 0.78 <0.001
Table 1. Mean values of ileocolic artery and vein diameters in patient and control groups (+Standard Deviations)
Patient Group Control Group
MeanzSD Min-Max MeantSD Min-Max P
lleocolic Artery diameter 3.06+0.41 2.23-3.92 2.21+0.37 1.56-3.48 <0.001
lleocolic Vein diameter 4.52+0.54 3.7-59 3.79+0.45 2.98-5.04 <0.001
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Table 3. Mean ileocolic artery and vein diameters in BMI subgroups of patient and control group.

Patient Group

Control Group

BMI Diameter (ileocolic Mean.tSD Min-Max Mean.£SD Min-Max P
artery and vein)
20-24.9
Artery diameter 2.84+0.29 2.23-3.48 1.93+0.27 1.56-2.44 <0.001
Vein diameter 4.22+0.38 3.7-5.9 3.40£0.29 2.98-3.97 <0.001
25-29.9
Artery diameter 3.30£0.32 2.73-3.92 2.18+0.21 1.57-2.57 <0.001
Vein diameter 4.86+0.45 4.21-5.7 3.80+0.33 3.18-4.82 <0.001
More than 30
Artery diameter 3.71£0.17 3.46-3.88 2.84+0.32 2.27-3.48 <0.001
Vein diameter 5.25+0.25 4.95-5.72 4.43+0.38 3.82-5.04 <0.001
6 - - pler ultrasonography) and CEPD US (contrast-enhanced
5 e N power Doppler ultrasonography) evaluation showed that
] = 2 appendiceal wall thickness and periappendiceal vascular-
31 N ppe periapp
f ] = © ization increased in patients with acute appendicitis. This
6 statement supports the main idea of our study that the cal-
i i é _%_ ¥ iber of the vascular structures that feed inflamed appendix
3 ] — — E = tends to increase. lleocolic artery and vein diameters were
14 ’ firstly evaluated as diagnostic criteria in acute appendici-
g ] — = § tis in a study conducted by Mehmet Sirik et al. They also
4 2 stated that ileocolic artery and vein diameters increase in
3:5 Artery —— & patients with acute appendicitis when compared to the
1 M Vein : : & normal population."” In this study, we further compared
Patient Group Control Group ileocolic artery and vein diameters in both patient and con-

Figure 3. Mean ileocolic artery and vein diameters in BMI subgroups
of patient and control group.

eter of appendiceal and periappendiceal vascular branches
was observed regarding to severity of inflammation.'® In
the light of these data, we retrospectively evaluated and
compared the ileocolic artery and vein diameters in the
patient and control group. In addition, we aimed to de-
termine a cut-off value that can be used in the diagnosis
of acute appendicitis. However, BMIs are also effective on
vascular structure diameter. We divided patient and control
group into three subgroups regarding BMIs and evaluated
each group separately. In our study, we stated that ileo-
colic artery and vein diameters increase in direct propor-
tion to BMIL. Since the effect of BMIs on ILC artery and vein
diameters is presumable, the diameters can be evaluated
according to BMls. On axial MDCT images, even the sensi-
tivity and specificity of the ILC artery and vein diameters in
the diagnosis of acute appendicitis increase when patients
were subgrouped according to BMIs, in daily practice; cut-
off values of the diameters without considering BMI can
also reliably used.

In a study conducted by incesu et al., PDUS (power Dop-

trol groups and also in BMI subgroups.

Table 4. Cut-off values of ileocolic artery and vein diameters in the
patient group (ROC curve analysis was performed regardless of
BMI subgroups)

Diameter Cut-off Sensitivity (%) Specificity (%)
Value (mm)

lleocolic artery 2.59 89.5 87.7

lleocolic vein 3.995 85.5 753

Table 5. Cut-off values of ileocolic artery and vein diameters in
BMI subgroups (ROC curve analysis was performed considering
BMI subgroups of the patient group)

Diameter Cut-off Value Sensitivity (%) Specificity (%)

lleocolic artery

20-24.9 2.385 95.5 95.0

25-29.9 2.65 100 100

More than 30 334 100 91.7
lleocolic vein

20-24.9 3.78 95.5 95.0

25-29.9 4.275 96.2 93.9

More than 30 4.885 100 91.7
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In accordance with the study of Mehmet Sirik et al., mean
ileocolic artery and vein diameters, cut-off values and sen-
sitivity and specificity of the cut-off values (ileocolic artery
diameter =3.05 mm with sensitivity 83.8% and specificity
80.9%, ileocolic vein diameter =4.55 mm with sensitivity
75% specificity 73%) were similar to our study results. Ad-
ditionally, when cut-off values were calculated considering
the BMI subgroups, a significant increase in the sensitivity
and specificity of the cut-off value has been observed.

In the study of Min Yeong Kim et al., the sensitivity and
specificity of criteria currently used in patients with acute
appendicitis were evaluated. The sensitivity and specificity
of the maximal outer diameter of appendix >6 mm; mu-
ral thickness > 3 mm; presence of mural enhancement; the
presence of periappendiceal inflammation; and presence
of appendicolitis were calculated as 97.5%, 59.6%; 78.8%,
8.8%; 96.3%, 80.9%; 32.5%, 97.8%, respectively.'”! In our
study, the sensitivity and specificity of ILC artery and vein
cut-off values without subgrouping according to BMIs was
calculated as 89.5%, 87.7% and 85.5%, 75.3% retrospective-
ly. Determined cut-off values that were calculated consid-
ering BMI subgroups even increased sensitivity between
95.5% and 100% and increased specificity between 91.7%
and 100%. This study highlights that ILC artery and vein di-
ameters calculated from the axial MSCT scan can be used
as new criteria in the diagnosis of acute appendicitis.

We have a few limitations in this study. Firstly, patients un-
der 18 years of age were not included in this study. Second-
ly, since there is not enough number of patients with BMI
below 20, we could not determine a cut-off value for those
groups of patients. Additionally, interobserver variability
could not be assessed since the diameters were calculated
in the consensus reading of two radiologists with different
years of experience. We believe that further studies may
investigate the possible added value of interobserver vari-
ability in the measurement of ILC artery and vein diameters.

Conclusion

In the diagnosis of acute appendicitis with MSCT, ileocolic
artery and vein diameters can be used reliably. Moreover, if
the evaluation is made considering the BMI of the patients,
the contribution of the measurements to the diagnosis will
be much higher.
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