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ABSTRACT

Background: Computed tomography (CT) has become an important tool in medical imaging to
complement conventional x-rays examination and ultrasonography.

Aim: To determine the pattern of abdomino-pelvic computed tomography referrals and findings in an
adult Nigerian population.

Patients and Method: A retrospective study of CT request cards and results of 195 patients who
underwent CT scan at EKO hospital, Ikeja was conducted. Statistical Package for Social Science (SPSS)
Version 21.0 was used to analyze the data.

Results: The frequency of males referred for CT scan of abdomino-pelvis was significantly more than
females (54.87%, n=107 vs 45.13%, n=88; p<0.05). Age group between 30 to39 years had the highest
frequency of referral (21.03%). Abdominal-pelvic pain and discomfort (21.03%) was the major reason
while Ca prostate (2.05%) was the least common reason for referral of patients for CT abdomino-pelvis.
Renal disorders referral in men was 1.9 times more than in women. Enlarged liver with masses (55%) was
a major finding in most patients within 50-59 years old. Some incidental CT findings unrelated to the
primary reasons for referral of patients were noted.

Conclusion: Referrals for CT imaging investigations should be justified. This work revealed the referral

pattern of patients for CT abdomino-pelvis as well as the pattern of findings observed.
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INTRODUCTION

Since the introduction of CT in the 1970's, it has
found wide spectrum of clinical applications to
complement conventional x-rays investigations
and medical ultrasonography [1]. Recent
applications of CT in preventive and
interventional medicine have been emphasized
[2,3,4]. The rapid increase in the utilization of
cross-sectional imaging examinations over the
past two decades, combined with the ongoing
improvement in the spatial and contrast
resolution of these studies, has led to a marked
increase in the number of findings detected that
are unrelated to the referral clinical indications of
the examination [5,6,7,8]. An estimated 72
million scans were performed in United States in
2007 " and about 31% of abdominal CT scans in
USA wereradiology self-referrals [10].

Abdomino-pelvic CT scan is the second most
frequent CT investigations in a standard
radiological department after brain CT [11]. It is
estimated that 0.4% of current cancer in the United
States are due to CTs performed in the past; and
these may increase to as high as 1.5 —2% with 2007
rate of CT usage [12]. Following the advances in
abdominal ultrasonography and MRI which
demonstrate abdominal structures with high spatial
resolution and no radiation, documentation of the
findings is paramount as to ascertain t is uncertain
whether the cost and risk of abdomino-pelvic CT
scans are justified.

MATERIALS AND METHODS

This study was retrospectively carried out using
secondary data on 195 patients who underwent
abdomino-pelvic CT scans at The EKO Hospital,
Lagos, Nigeria over a 14 months period. The whole
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of the evaluated cases were scanned using the
same equipment, performed in both pre-contrast
and contrast phase and were reported by one
consultant radiologist who specialized in CT
reporting. The equipment used for scan was a fifth
generation GE helical Hi-Speed CT machine with
the following specifications: maximum
kilovoltage (150kV), minimum kilovoltage
(40kV), maximum milliamperage (500mA),
minimum milliamperage (50mA), tilting angle
(60°). Information such as the date for the scan,
patient's age, sex, and provisional diagnosis
(clinical indications) were obtained from the
patients' request cards while CT findings and final
diagnosis were obtained from patient's folder
containing radiologist report. Only cases with
incomplete information were excluded from the
study.

RESULTS

The result of this study showed that age group of
patients referred for CT abdomino-pelvis was
dominantly 30-59 years and male (n=107) were
greater in number the female (n=88). T-test
conducted also showed that males are
significantly more than females (P<0.05) [figure
1]

The most common reason for referral of patients
for CT abdomino-pelvis was abdominal pain and
discomfort (21.03%) while the least common
clinical indication was Ca prostate and BPH
(2.56%) [Table 1].

Table 2 showed that male were referred more for
injury (7/10), GIT bleeding (13/14), renal
disorder (11/14) and liver disease (9/13) than
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females but females were referred more for
abdominal pain and discomfort (21/41) than males.
It was deduced from Table 3 that enlarged liver
with no focal lesion was the most common
abnormal findings in CT abdomino-pelvis and age
group 30-39 years had the highest frequency. The
pancreas had the least abnormality with frequency
ofnormality of 47.

From Table 4, it can be deduced that liver disorders,
ascites and renal abnormalities occurred more in
male than female while pancreatic tumour with
biliary obstruction and splenic enlargement /mass
were more frequently seen in female than male. It
was also observed that CT was able to diagnose
prostatic enlargement/Ca in 19 cases against 9
patients that had clinical history of prostatic Ca and
BPH. With the confidence interval set at 95% (i.e.
P<0.05)*, it was found that only hydronephrosis/
hydroureter, uterine fibriod/adnexal masses and Ca
prostate/prostatic enlargement showed significant
association with gender. The last two may be due to
sex specificity.

Table 5 showed that the most frequent diagnosis in
patients that present with abdominal pain and
discomfort was enlarged liver (n = 8) followed by
liver mass/PLCC (n = 6). From table 6, renal
cyst/mass was the most common diagnosis in
abdominal pain and discomfort. CT was also able
to diagnose 3 out of 4 patients with Ca prostate and
BPH (75%). Table 7 showed that 52% (10/19) of
patients that presented with abdominal pain and
discomfort was normal. Also 4 out of 7 patients
with clinical history of Ca Cervix (57%) had
positive findings.
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Fig. 1: Age and gender distribution of reviewed cases
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Table 1: Distribution of clinical indications

according tothe patient's age
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Table 2: Distribution of the clinical indications
for CT referral according to gender of the patients

Clinical Indications Male Female Total %
Abdominal pain and 20 21 41 21.03
discomfort

Abdominal 8 1 19 9.74
mass/malignancy

Injury 7 3 10 5.13
GIT bleeding 13 1 14 7.18
Jaundice 8 6 14 7.18
Abdominal distension 4 3 7 3.59
Renal disorders 1 3 14 7.18
Liver disease 9 4 13 6.67
Ca breast 0 1 1 5.64
Ca Prostate 4 0 4 2.05
Ca Cervix 0 7 7 3.59
BPH 5 0 5 2.56
Other GIT disorders 8 5 13 6.67
Others 10 13 23 11.79
Total 107 88 195 100

Table 3: Distribution of CT Findings according to patient's age
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Table 4: Crosstab Pearson Chi-Square of CT abnormal findings and gender

Asymp.Sign Values

CT Findings Male Female (Pearson Chi-Square)
Enlarged liver with no focal lesion 26 20 197
Enlarged liver with masses 11 11 626
Enlarged liver with irregular margin 9 3 148
Normal size liver with masses 13 10 .866
Pancreatic tumour/biliary obstruction 5 7 343
Hydronephrosis/hydroureter 13 3 027*
Renal enlargement/calculi 9 7 445
Splenic enlargement/masses 11 7 394
Uterine fibroid/adnexal masses 0 23 .000*
Ca prostate/prostatic enlargement 19 0 .000*
GIT mass/abnormalities 17 13 .830
Gallstone and GB disorders 7 5 974
Renal cyst/masses 18 12 539
Ascites 14 5 .083

Table 5: Distribution of CT Findings in Digestive system in relation to the clinical indication
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Total 21 9 4 1221 11 4 16 122 3 3 19 15 152
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Table 6: Distribution of CT Findings in urinary system in relation to the clinical indications
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DISCUSSION

This study was carried out to evaluate the pattern
of referrals and findings on abdominopelvic CT
scans. Males (54.87%) referred for abdomino-
pelvic CT scan within the scope of this study were
significantly more than females (45.13%)
(P<0.05). The sex distribution of the patients was
similar to that reported by Poortman et al [13].
The result revealed that abdominal pain and
discomfort (21.03%) was the major reason for
referral of patients and benign prostate
hypertrophy (BPH) and Ca prostate were least
common reasons for referral of patients for CT
abdomino-pelvis. This study showed that males
were referred more for injury to the abdomen
(7/10) than females. Our finding agreed with the
work of Onwuchekwa & Alazigha [14] and
Eronduetal [11]

Ca prostate/prostate enlargement was not seen in
patients younger than 40 years. This agreed with
the work of Borley & Feneley [15] who
concluded that Ca prostate was a rare diagnosis in
male younger than 40 years. Ha et al. [16]
reported that frequency of suspected
nephrolithiasis (renal disorder) are more in men
than women. Also Vikram et al [17] recorded that
the incidence in men ofrenal cell carcinoma is 1.6
times greater than in women. Both studies were in
agreement with the findings of this work that
renal disorders in males was 1.9 times (ratio
43:22) more than in women. The difference may
be attributed to the larger number of patients
included in this work.

The result also showed that enlarged liver with
masses was a major finding in most patients
within 50-59 years old. This is similar to the study
done by Pan et al. [18] who stated that hepato-
cellular carcinoma occurs mostly in people
between 50-60 years old. Also, enlarged liver
with no focal lesion (46 out of 195=23.59%) was
the most common abnormal finding in abdomino-
pelvic CT scans.

Dimango et al [19]. stated that in the cases of
pancreatic ductal tumour; the ratio of male to
female was 20:1 and most patients were older
than 60 years. It disagreed with the findings of this
work which recorded a ratio of 5:7 in case of
pancreatic tumor and biliary obstruction. This
may be attributed to the difference in
geographical location and the number of patients
included. No spleen enlargement/mass was noted
in the age group older than 70 years. This may be

due to the decrease in hematopoietic functioning of
the spleen with age.

The result of Pearson Chi-Square showed that there
is no significant association between CT abnormal
findings and gender of the patients except for those
abnormalities (Ca prostate/prostatic enlargement
and uterine fibroid /adnexal mass) that are sex
specific and hydronephrosis/ hydroureter which is
significantly associated to male (P=.027).

Out of 41 patients that complained of abdominal
pain and discomfort, the diagnosis include; liver
mass/PLCC, Liver disease/metastasis, obstructive
biliary tree/jaundice, enlarged liver, ascites, GIT
disorders, renal cyst/mass, hydonephrosis,
leiomyoma uterine, adrenal mass, abdomino-
pelvic mass and lymphadenopathy. Out of 19
patients that were referred with clinical signs of
abdomino-pelvic mass, the diagnoses made were
liver masss/PLCC, pancreatic head enlargement,
enlarged liver, bowel tumour/mass,
hydonephrosis, enlarged prostate/Ca prostate,
leiomyoma uterine, adrenal mass, abdomino-
pelvic mass and lymphadenopathy. Out of 10
patients that underwent CT scan with clinical sign;
injury/trauma, the diagnosis include: Liver
mass/PLCC, enlarged liver, renal cyst/mass,
ascites, fracture and abdomino-pelvic mass. Out 14
patients that underwent CT examination with
clinical sign of bleeding per GIT; the diagnosis
include: liver mass/PLCC, Liver
disease/metastasis, head of pancreas enlargement,
splenic cyst/splenomegaly ,renal cyst/mass,
hydonephrosis, enlarged prostate and prostate Ca,
abdomino-pelvic mass and lymphadenopathy. Out
of 14 patients that underwent CT scan with clinical
sign of jaundice; jaundice was confirmed in
35.71% of the patients. Other diagnosis include;
liver mass/PLCC, head of pancreas enlargement,
enlarged liver, splenic cyst/splenomegaly, renal
cyst/mass, hydonephrosis, enlarged prostate/Ca
prostate and abdomino-pelvic mass. Out of 7
patients that complained of abdominal distension,
the diagnosis include; liver mass/PLCC, Liver
disease/metastasis, obstructive biliary
tree/jaundice, enlarged liver, ascites, GIT
disorders, renal cyst/mass, hydonephrosis,
abdomino-pelvic mass. Out of 14 patients that
underwent CT scan with clinical sign of renal
disorders, the diagnosis include; liver mass/PLCC,
Liver disease/metastasis, ascites, renal cyst/mass,
hydonephrosis, enlarged prostate/prostate Ca,
leiomyoma uterine, abdomino-pelvic mass. Out of
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13 patients that underwent CT scan with clinical
sign of liver disease, the diagnosis include; liver
mass/PLCC, Liver metastasis, head of pancreas
enlargement, enlarged liver, splenic
cyst/splenomegaly, renal cyst/mass, GIT
disorders, adrenal mass. Out of 11 patients that
complained of Ca breast, the diagnosis include;
liver mass/PLCC, Liver discase/metastasis,
enlarged head of pancreas, splenic
cyst/splenomegaly, renal cyst/mass, leiomyoma
uterine. CT confirmed Ca breast in 36.36% of the
patients.

In summary, the study revealed that abdomino-
pelvic mass, liver mass/PLCC and enlarged liver
were the major diagnosis in patients with
abdominal distention. Hydronephrosis (57.14%)
was the major diagnosis in patients that
underwent CT scan with clinical sign of renal
disorders, and 30.77% of the patients referred
with clinical sign of liver disease had enlarged
liver. Liver mass/PLCC and enlarged liver were
the most common diagnosis among the referred
patients. Many of the CT findings were unrelated
to the reasons for referral giving rise to incidental
findings.

CONCLUSION

This study demonstrated that male referred for
abdomino-pelvic CT were significantly more
than females and abdominal pain and discomfort
was the commonest reason for referral. Enlarged
liver was a predominant finding in most of the
patients. However, some incidental CT findings
unrelated to the primary reasons for referral of
patients were noted. Hydronephrosis/
hydroureter, Ca prostate/prostatic enlargement
and uterine fibroid /adnexal mass were found to
be significantly associated with gender of the
patient.

RECOMMENDATIONS
We recommend that abdomino-pelvic ultrasound
examination be carried out as first choice imaging

modality and prerequisite for abdomino-pelvic
CTreferral.
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