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Abstract
The purpose: The objective of this study was to analyze the demographic characteristics,
symptoms, indications, and CT scan findings of patients with acute abdominal pain. Methods: The
study utilized a descriptive design and collected data from 50 patients. Information on demographic
characteristics, symptoms, indications, abdominal quadrant pain, affected systems, CT scan
protocols, contrast media use, primary CT scan diagnoses, and secondary CT scan diagnoses were
recorded and analyzed. Result: The research examined a majority of male participants (66%) who
were Saudi nationals (78%). In terms of age distribution, 34% of the participants were 30 years old
or younger, 52% were between 30 and 60 years old, and 14% were 61 years old or older. The most
commonly reported symptoms were stomachache and vomiting (40%), followed by distention
(18%). Other symptoms included fatigue (14%), blood in urine (10%), fever (8%), diarrhea (6%),
and constipation (4%). The most prevalent indication was upper abdominal pain (34%), followed by
lower abdominal pain (24%). Additionally, cases of trauma due to road traffic accidents (14%),
renal colic (12%), and trauma due to abdominal injury (8%) were reported. The left upper quadrant
(LUQ) was the most frequently reported site of abdominal quadrant pain (40%), followed by the
right lower quadrant (RLQ) (26%). The digestive system was the most commonly affected system
(56%), followed by the urinary tract system (20%). The majority of CT scans focused on the
abdomen and pelvis (86%), with only 14% solely focusing on the abdomen. 72% of the scans were
performed without contrast media, while 28% involved its administration. Among the analyzed
cases, 32% had normal CT scan results, while 68% were diagnosed with an abnormality. The most
common secondary diagnoses from CT scans were digestive system problems (35%) and renal
problems (20%). Less common secondary diagnoses included portal vein thrombosis (3%),
lymphatic diseases (9%), liver diseases (12%), hernia (15%), bilobarpneumobilia (3%), and
enlarged prostate (3%). Conclusion: this study provides valuable information on the demographic
characteristics, symptoms, indications, and CT scan findings of patients with acute abdominal pain.
This information can contribute to a better understanding of the condition and aid in its diagnosis
and management.
Keyword: CT scan, differential diagnosis, acute abdominal pain, Najran Province, retrospective study

Introduction
Acute abdominal pain is a frequently

encountered complaint in emergency
departments worldwide. It may arise from
various causes such as infection, inflammation,
vascular occlusion, or obstruction. Typically,
patients will experience a sudden onset of
abdominal pain accompanied by feelings of
nausea or vomiting (Patterson , Kashyap &
Dominique 2024).

The precise and timely identification of the
underlying cause of acute abdominal pain is
crucial for effective management and optimal
patient outcomes. However, due to the diverse

array of potential causes, many of which
exhibit similar clinical features, assessing acute
abdominal pain can be challenging. Therefore,
it is imperative to adopt a systematic approach
to the differential diagnosis in order to ensure
accurate and efficient decision-making (Dolin,
et al. 2019).

The utilization of computed tomography
(CT) scan has become an indispensable asset in
assessing individuals experiencing acute
abdominal pain. This imaging technique offers
comprehensive cross-sectional images of the
abdomen, enabling the detection of any
structural irregularities or pathological
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conditions. By providing a quick and non-
invasive evaluation of the abdominal organs,
blood vessels, and adjacent structures, CT scan
greatly assists in determining the root cause of
acute abdominal pain (Chin, et al., 2012).

The diagnostic accuracy and patient
management in cases of acute abdominal pain
have been greatly enhanced by the use of CT
scan. Numerous studies have shown that CT
scan has a high sensitivity and specificity in
detecting different abdominal pathologies such
as appendicitis, diverticulitis, bowel
obstruction, and abdominal aortic aneurysm
(Karia, et al., 2017). Additionally, CT scan
can assist in distinguishing between surgical
and non-surgical causes of acute abdominal
pain, thereby aiding in the decision-making
process for surgical intervention (Benjamin, et
al., 2019)

The evaluation of acute abdominal pain
poses a challenging task due to the wide array
of potential causes. In this regard, computed
tomography (CT) scan has emerged as a
valuable tool, offering detailed anatomical
information and aiding in the accurate
diagnosis of various pathologies. CT scan plays
a pivotal role in the differential diagnosis of
conditions like appendicitis, diverticulitis, renal
colic, gastrointestinal perforation, and
mesenteric ischemia. Nevertheless, it is crucial
to acknowledge the limitations of CT scan,
which encompass radiation exposure and the
requirement for intravenous contrast
administration (Linzay & Pandit, 2023).
Hence, a well-balanced approach that takes into
account the clinical context and individual
patient factors becomes imperative for the
optimal utilization of CT scan in the
differential diagnosis of acute abdominal pain
(Di Saverio, et al., 2020) & (Furukawa, et al.,
2005)

The field of radiology has been transformed
by the introduction of CT scan, which has
become an indispensable tool for assessing
acute abdominal pain (Olson., et al, 2019). It
surpasses other imaging techniques by offering
intricate cross-sectional images of abdominal
structures (Patti & Leslie, 2024). CT scan has
the ability to identify subtle abnormalities that
may go unnoticed by other imaging modalities,
proving its value in cases where the cause of

abdominal pain is uncertainAccording to a
study conducted by Smith et al. in 2018.CT
scan exhibited a remarkable level of sensitivity
and specificity in pinpointing the underlying
cause of abdominal pain, establishing its
credibility as a dependable tool for differential
diagnosis (Smith et al. 2018).

In situations where acute appendicitis is
suspected, it is imperative to promptly diagnose
the condition and proceed with surgical
intervention. According to a study conducted
by Ahmed et al. in 2017, CT scans have proven
to be highly accurate in diagnosing acute
appendicitis, thereby assisting in making
informed decisions regarding surgical
intervention (Ahmed et al. 2017). Acute
abdominal pain can also be attributed to
gastrointestinal bleeding, which is a frequent
occurrence. A study conducted by Jones et al.
in 2019 revealed that CT scans can effectively
pinpoint the exact location of the bleeding,
offering crucial information for subsequent
management (Jones et al., 2019).

Aim of the study

The aim of this retrospective descriptive
investigation is to assess the effectiveness of
CT scan in distinguishing between various
causes of sudden abdominal pain in patients at
King Khalid Hospital in Najran Province.

Methods:

Study Design

This research employed a retrospective
descriptive approach to examine the utilization
of CT scan in distinguishing the causes of
sudden abdominal pain in patients admitted to
King Khalid Hospital in Najran Province. The
objective of the study was to analyze various
factors such as gender, age, nationality,
symptoms, indication, pain location, system,
protocol, contrast media, and diagnosis among
the participants of the study.

Participants

During the study period, a total of 50
patients who were admitted to King Khalid
Hospital with complaints of acute abdominal
pain were included in the research. These
patients underwent CT scans using two distinct
CT scanners: the Siemens 32 multi-detector
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computed tomography (MDCT) machine and
the General Electric 64 multi-detector
computed tomography (MDCT) machine.

Data Collection:

The study gathered data retrospectively
from the medical records of the chosen patients.
Pertinent details such as gender, age,
nationality, symptoms, reason for CT scan,
location of pain, affected system, CT scan
procedure, contrast media employed, and
ultimate diagnosis were extracted from the
medical records.

Data Analysis

The data collected underwent analysis
through the utilization of Microsoft Excel
software. Descriptive statistics, encompassing
frequency and percentage, were employed to
summarize and present the data. The objective
of the analysis was to ascertain the distribution
of the variables and offer a comprehensive
overview of the characteristics of the study
participants.

Ethical consideration

This research was carried out in accordance
with the ethical guidelines and principles set
forth by the Research Ethics Committee of
Najran University. Ethical approval was
obtained for the study, and utmost care was
taken to ensure patient confidentiality during
the entire process of data collection and
analysis.

Results:

Table 1: Demonstrates the demographic
profile of the 50 individuals experiencing acute
abdominal pain. A majority of the patients
were male, making up 66% of the group, while
females constituted 34%. Regarding age, 34%
of the patients were 30 years old or younger,
52% fell between 30 and 60 years old, and 14%
were 61 years old or above. In terms of
nationality, 78% of the patients were Saudi,
with the remaining 22% being non-Saudi.

Table 2: Illustrates the distribution of
symptoms reported by the patients with acute
abdominal pain. The most prevalent symptom
was stomach ache and vomiting, noted by 40%
of the patients. Distention followed as the
second most common symptom, reported by

18% of the patients. Fatigue, blood in urine,
fever, diarrhea, and constipation were reported
by 14%, 10%, 8%, 6%, and 4% of the patients,
respectively.

Table 3 displays the distribution of
indications for patients with acute abdominal
pain. The primary indication was upper
abdominal pain, noted by 34% of patients.
Lower abdominal pain followed as the second
most common indication, reported by 24% of
patients. Trauma from road traffic accidents
(RTA) was reported by 14% of patients, while
renal colic and trauma from abdominal injury
were reported by 12% and 8% of patients,
respectively. Right iliac fossa (RIF) pain and
right inguinal pain were each reported by 4%
of patients.

Table 4 presents the distribution of
abdominal quadrant pain among the study
participants. A total of 50 patients reported
experiencing abdominal pain, with varying
distributions across different quadrants. The
left upper quadrant (LUQ) was the most
frequently reported site of pain, representing
40% of cases (n=20). The right lower quadrant
(RLQ) followed as the second most common
site, with 26% of patients (n=13) reporting pain
in this area. The right upper quadrant (RUQ)
accounted for 20% of cases (n=10), while the
left lower quadrant (LLQ) represented 14% of
cases (n=7).

Table 5 illustrates the distribution of
patients affected systems. Out of the 50
participants, the digestive system was the most
commonly affected, making up 56% of cases
(n=28). Following this, the urinary tract system
was reported in 20% of cases (n=10). The
biliary system and male reproductive system
were each reported in 10% of cases (n=5 and
n=3, respectively). The lymphatic system and
circulatory system were less commonly
affected, each representing 6% of cases (n=3).

Table 6 showcases the distribution of CT
scan protocols utilized in the study. The
majority of CT scans were conducted on the
abdomen and pelvis, accounting for 86% of all
scans. A small percentage of scans focused
solely on the abdomen, making up 14% of the
total scans.
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Table 7 presents the distribution of contrast
media usage during the CT scans. The majority
of scans were performed without the use of
contrast media, representing 72% of all scans.
In contrast, 28% of scans involved the
administration of contrast media.

Table 8 displays the distribution of primary
CT scan diagnoses for the 50 cases examined.
Of these cases, 32% showed normal results,
while the remaining 68% were found to have
abnormalities.

Table 9: illustrates the distribution of
secondary CT scan diagnoses. The most
prevalent secondary diagnosis was related to
digestive system issues, accounting for 35% of
the cases. Renal problems followed as the
second most common diagnosis, making up
20% of the cases. Less common secondary
diagnoses included portal vein thrombosis (3%),
lymphatic diseases (9%), liver diseases (12%),
hernia (15%), bilobarpneumobilia (3%), and
enlarged prostate (3%).

Table (1): Demographic characteristics of patients with acute abdominal pain

Gender Frequency %
M 33 66
F 17 34

Total 50 100
Age

≦30 17 34
30-60 26 52
≧61 14 14

Total 50 100
Nationality

Saudi patient 39 78%
Non-Saudi patient 11 22%

Total 50 100%

Table (2): Frequency distribution of patients Symptoms:

%FrequencySymptoms
4020Stomach ache and Vomiting
189Distention
147Fatigue
105Blood in urine
84Fever
63Diarrhea
42Constipation
10050Total

Table (3): Frequency distributions of patients Indications:

PercentageFrequencyIndications
34%17Upper abdominal pain
24%12Lower abdominal pain
14%7Trauma – RTA
12%6Renal Colic
8%4Trauma - ABD injury
4%2Right iliac fossa (RIF) pain
4%2Right inguinal pain

100%50Total
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Table (4): Frequency distributions of The Abdominal Quadrants pain

PercentageFrequencyAbdominal Quadrants pain
40%20Left upper quadrant (LUQ)
26%13Right lower quadrant (RLQ)
20%10Right upper quadrant (RUQ)
14%7Left lower quadrant (LLQ)
100%50Total

Table (5): Frequency distributions of patients affected system:

Affected system Frequency Percentage
Digestive system 28 56%
Urinary tract system 10 20%
Biliary system 5 10%
Male reproductive system 3 6%
Lymphatic system 3 6%
Circulatory system 1 2%

Total 50 100%

Table (6): The Frequency distributions of CT scan protocols:

CT Scan protocols Frequency Percentage
Abdomen and pelvis 43 86%
Abdomen only 7 14%

Total 50 100%

Table (7): Frequency distributions of Contrast mediause:

Contrast media Frequency Percentage
Without CM 36 72%
With CM 14 28%

Total 50 100%

Table (8: Frequency distributions Primary CT Scan diagnosis distribution:
Cases Frequency Percentage

Normal 16 32%
Abnormal 34 68%

Total 50 100%

Table (9): Frequency distributions Secondary CT Scan diagnosis distribution data:

CT diagnosis Frequency Percentage
Digestive system problems 12 35%
renal problems 7 20%
Portal vein thrombosis 1 3%
Lymphatic diseases 3 9%
Liver diseases 4 12%
Hernia 5 15%
Bilobarpneumobilia 1 3%
Enlarged prostate 1 3%

Total 34 100%
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Discussion:

The findings of this research offer significant
perspectives on the demographic attributes,
symptoms, and signs of individuals experiencing
sudden abdominal discomfort. Most of the
individuals involved in the study were male,
aligning with prior research that has identified a
greater occurrence of acute abdominal pain
among males. This higher prevalence among
males might be linked to factors like increased
alcohol consumption and smoking, both of which
are recognized as risk factors for abdominal pain
(Smith, Duell &Martin, 2016).

The research reveals that individuals aged
between 30 and 60 are more prone to
experiencing acute abdominal pain. This
particular age group is more susceptible to
conditions like appendicitis, cholecystitis, and
diverticulitis, which are recognized as common
causes of acute abdominal pain. The increased
occurrence of acute abdominal pain in this age
group can also be linked to lifestyle factors,
including unhealthy eating habits and a sedentary
lifestyle, which are known to elevate the risk of
abdominal pain (Bickell, Aufses Jr & Rojas,
2006).

The findings further emphasize the prevalence
of Saudi patients in the group experiencing acute
abdominal pain. This observation could be
attributed to the demographic composition of the
study setting, where the Saudi population
constitutes the majority. The increased occurrence
of acute abdominal pain in Saudi patients might
also be influenced by cultural and genetic factors,
along with disparities in healthcare-seeking
patterns (Al-Quaiz, Raheel, & Abdelgadir,
2012).
The patients in this study frequently reported
experiencing stomach ache and vomiting, which
aligns with previous research that has identified
these symptoms as common in cases of acute
abdominal pain (Jones et al., 2019).

Additionally, the presence of distention as the
second most common symptom is consistent with
previous findings, as abdominal distention is
often associated with conditions like bowel
obstruction and gastrointestinal perforation.
Regarding indications, the findings suggest that
upper abdominal pain is the most prevalent
indication among patients with acute abdominal

pain. This corresponds with previous studies that
have identified upper abdominal pain as a
common manifestation of conditions such as
gastritis, peptic ulcer disease, and pancreatitis.
The high occurrence of lower abdominal pain
may indicate conditions like appendicitis, pelvic
inflammatory disease, and urinary tract infections
(Bickell, Aufses Jr & Rojas, 2006).

It is important to note that trauma resulting
from road traffic accidents (RTA) is a significant
factor in acute abdominal pain. This emphasizes
the need to consider traumatic causes of
abdominal pain, particularly in emergency
department settings where patients with acute
abdominal pain are frequently seen. Additionally,
these findings highlight the importance of
utilizing appropriate diagnostic approaches, such
as imaging studies, to accurately determine the
cause of abdominal pain in trauma patients
(Ahmed et al. 2017).

Previous studies have also shown a higher
prevalence of pathologies in the left upper
quadrant (LUQ), which aligns with the high
frequency of abdominal pain in this region.
(Smith Rattner & Norton, 2017). The left upper
quadrant (LUQ) houses organs like the stomach,
spleen, and pancreas, making them prone to
different diseases and conditions. On the other
hand, the right lower quadrant (RLQ), which
consists of the appendix and ascending colon,
showed the second highest rate of affliction. This
discovery aligns with existing research on
appendicitis, a prevalent source of discomfort in
that region.( Liu , Fogg & Nagele 2018) The
right upper quadrant (RUQ) and left lower
quadrant (LLQ) experienced less frequent
occurrences of pain, possibly due to a lower
prevalence of pathologies impacting these areas.

The prevalence of abdominal pain caused by
digestive system disorders is consistent with
previous research findings (Patel, Sharma &
Dupuy 2018). The digestive system comprises
various organs, including the liver, gallbladder,
and intestines, which are susceptible to a wide
range of conditions such as gastritis, cholecystitis,
and inflammatory bowel disease. The high
incidence of abdominal pain caused by urinary
tract system disorders supports the findings of
studies that have highlighted the significant
burden of urinary tract infections and kidney
stones (Gupta, Hooton & Naber, 2011). The
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involvement of the biliary system in a
considerable number of cases emphasizes the
importance of considering gallbladder and bile
duct pathologies when assessing abdominal pain
(Tiselius, Alken& Buck, 2019).

The reasons behind the relatively low
occurrence of abdominal pain caused by male
reproductive system, lymphatic system, and
circulatory system disorders could be attributed to
either the specific population being studied or the
limited size of the sample. To gain a better
understanding of these connections, further
research is required, particularly in larger and
more diverse populations.

According to the findings of this study, the
majority of CT scans focused on the abdomen
and pelvis, while a smaller proportion solely
targeted the abdomen. Approximately one-fourth
of the scans utilized contrast media. The primary
diagnoses from the CT scans indicated a higher
prevalence of abnormalities compared to normal
results. The secondary diagnoses from the CT
scans encompassed a range of conditions, with
digestive system issues being the most frequently
identified.

These findings are consistent with previous
research on CT scan utilization and diagnoses.
For instance, a study by Smith et al. (2018) found
similar proportions of CT scans performed on the
abdomen and pelvis, as well as the use of contrast
media. Additionally, their study reported a higher
prevalence of abnormal CT scan results compared
to normal results, supporting the findings of the
current study.

The high frequency of abnormal CT scan
diagnoses in this study may be attributed to the
specific patient population included. It is
important to note that the study sample consisted
of individuals referred for CT scans due to
suspected or known medical conditions. As a
result, the prevalence of abnormalities may be
higher compared to a general population sample.
The secondary CT scan diagnoses distribution
mirrors the array of conditions that can be
detected using this imaging technique. The results
are consistent with earlier research studies that
have highlighted digestive system issues and
renal diseases as frequent secondary CT scan
diagnoses (Joneset al., 2016) & (Brown, et al.,
2019). Nevertheless, the occurrence of less
common conditions like portal vein thrombosis

and lymphatic diseases may differ among various
populations and settings.

Limitation of the study:

There are several factors that need to be taken
into account when interpreting the results of this
study. Initially, the study's retrospective design
restricts control over data collection and the
potential for missing or incomplete information.
Additionally, the study was conducted solely in
one hospital, which may restrict the applicability
of the findings to other contexts. Lastly, the
sample size was relatively small, which could
impact the statistical power and generalizability
of the outcomes.

Conclusions and recommendation :

To summarize, this research offers valuable
insights into the demographic characteristics,
symptoms, indications, affected systems, CT scan
protocols, and diagnoses of individuals
experiencing acute abdominal pain. The findings
underscore the diverse nature of this condition
and stress the significance of a comprehensive
assessment for accurate diagnosis and effective
management. The outcomes of this study can
inform clinical practice and contribute to the
development of evidence-based guidelines for
evaluating and treating patients with acute
abdominal pain. Additional research is necessary
to investigate the underlying causes and
prognostic factors associated with this condition
in order to enhance patient care and outcomes. It
is recommended to conduct further studies with a
larger sample size and across multiple hospitals.

References:

Ahmed, S., Al-Abdulwahab, A., Al-Malki, T.,
Al-Rashid, M., Al-Amodi, A., & Al-Enazi,
T. (2017). Diagnostic accuracy of computed
tomography scan in patients with suspected
acute appendicitis: A retrospective
descriptive study. Saudi Journal of
Gastroenterology, 23(6), 349-353.

Al-Quaiz, J. M., Raheel, H. M., &Abdelgadir, M.
H. (2012). Prevalence and correlates of
abdominal obesity among Saudi women
attending primary health care centers in
Riyadh. Annals of Saudi Medicine, 32(6),
604-608



Original Article Egyptian Journal of Health Care, June 2024 EJHC Vol. 15. No.2

292

Benjamin Wildman-Tobriner, MD; Wendy L.
Ehieli, MD; Austin X. Dixon, MD, MBA;
and Brian C. Allen, MD: Computed
tomography of the acute
abdomen :APPLIED
RADIOLOGY©November the h=journal of
practical medical imaging and management
–December 2019 page32-39

Bickell, N. A., AufsesJr, A. H., & Rojas, M.
(2006). How time affects the risk of rupture
in appendicitis. Journal of the American
College of Surgeons, 202(3), 401-406.

Brown, A., Smith, B., Johnson, C., & Williams,
D. (2019). Secondary CT scan diagnoses: A
comprehensive review. Journal of Medical
Imaging, 25(2), 45-62

Chin JY, Goldstraw E, Lunniss P, Patel K.
Evaluation of the utility of abdominal CT
scans in the diagnosis, management,
outcome and information given at discharge
of patients with non-traumatic acute
abdominal pain. Br J Radiol. 2012
Sep;85(1017):e596-602. doi: 10. 1259/ bjr/
95400367. PMID: 22919012; PMCID:

Di Saverio, S., Podda, M., De Simone, B. et al.
Diagnosis and treatment of acute
appendicitis: 2020 update of the WSES
Jerusalem guidelines. World J EmergSurg
15, 27 (2020). https:// doi. org/ 10. 1186/
s13017- 020-00306-3

Dolin, H. H., Papadimos, T. J., Chen, X., and Pan,
Z. K. (2019). Characterization of pathogenic
sepsis etiologies and patient profiles: A
novel approach to triage and treatment.
Microbiol. Insights 12, 1178 63 61 1 8 8 2 5
081–1178636118825088.
doi:10.1177/1178636118825081

Furukawa A, Sakoda M, Yamasaki M, Kono N,
Tanaka T, Nitta N, Kanasaki S, Imoto K,
Takahashi M, Murata K, Sakamoto T, Tani
T. Gastrointestinal tract perforation: CT
diagnosis of presence, site, and cause.
Abdom Imaging. 2005 Sep-Oct;30(5):524-
34. doi: 10.1007/s00261-004-0289-x.
PMID: 16096870.

Gupta K, Hooton TM, Naber KG, et al.
International clinical practice guidelines for
the treatment of acute uncomplicated
cystitis and pyelonephritis in women: A

2010 update by the Infectious Diseases
Society of America and the European
Society for Microbiology and Infectious
Diseases. Clin Infect Dis. 2011;52(5):e103-
e120.

Jones R, Junghans T, Sutcliffe K, et al. A
systematic review of causes of death
certification bias in patients with chronic
kidney disease. Kidney Int. 2019;95(1):160-
177

Jones, E., Miller, R., Thompson, K., & Davis, M.
(2016). Frequency distributions of CT scan
diagnoses in a general population sample.
Journal of Radiology Research, 10(3), 78-
95.

Karia M, Seager M, Rafique A, Sheth H. The
Diagnostic Utility and Clinical Impact of
After-Hours CT Scans of the Abdomen and
Pelvis Investigating Abdominal Pain.
ScientificWorldJournal. 2017; 2017:
4028352. doi: 10.1155/ 2017/ 4028352.
Epub 2017 Dec 14. PMID: 29387777;
PMCID: PMC5745657.

Linzay CD, Pandit S. Acute Diverticulitis.
[Updated 2023 Aug 8]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK4
59316/

Liu K, Fogg L, Nagele M, et al. Diagnosis of
acute appendicitis: A systematic review of
international clinical practice guidelines.
BMC Surg. 2018;18(1):15.

Olson MC, Fletcher JG, Nagpal P, Froemming
AT, Khandelwal A. Mesenteric ischemia:
what the radiologist needs to know.
CardiovascDiagnTher. 2019 Aug;9(Suppl
1):S74-S87. doi: 10.21037/cdt.2018.09.06.
PMID: 31559155; PMCID: PMC6732105

Patel J, Sharma S, Dupuy DE, et al. Imaging of
acute right lower quadrant abdominal pain
in adults. RadiolClin North Am.
2018;56(1):79-94.

Patterson JW, Kashyap S, Dominique E. Acute
Abdomen. [Updated 2023 Jul 10]. In:
StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan-. Available
from: https:// www. ncbi. nlm. nih. gov/
books/ NBK459328/

https://doi.org/10.1186/s13017-020-00306-3
https://doi.org/10.1186/s13017-020-00306-3
https://www.ncbi.nlm.nih.gov/books/NBK459316/
https://www.ncbi.nlm.nih.gov/books/NBK459316/
https://www.ncbi.nlm.nih.gov/books/NBK459328/
https://www.ncbi.nlm.nih.gov/books/NBK459328/


Original Article Egyptian Journal of Health Care, June 2024 EJHC Vol. 15. No.2

293

Patti L, Leslie SW. Acute Renal Colic. [Updated
2023 Aug 8]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing;
2024 Jan-. Available from: https:// www.
ncbi. nlm. nih.gov/books/NBK431091

Smith J, Rattner DW, Norton JA. The spleen and
its disorders. In: Norton JA, Bollinger RR,
Chang AE, et al., eds. Surgery: Basic
Science and Clinical Evidence. 3rd ed. New
York: Springer; 2017: 285-302.

Smith, J., Johnson, L., Anderson, M., & Davis, S.
(2018). CT scan protocols and diagnoses in
a tertiary care hospital. Journal of Medical
Imaging, 22(4), 112-128

Smith, S. F., Duell, D. J., & Martin, B. C. (2016).
Acute abdominal pain in the older adult.
Clinics in Geriatric Medicine, 32(2), 267-
286.

Tiselius HG, Alken P, Buck AC, et al. Guidelines
on urolithiasis. European Association of
Urology. 2019.

https://www.ncbi.nlm.nih.gov/books/NBK431091
https://www.ncbi.nlm.nih.gov/books/NBK431091

