Case Report

DOI: 103126/JNPS.V4113

4 E .

] A
‘ ¥ Crossref open (3} Access
\ \

Sufficiency of Nonenhanced Computed Tomography for the Diagnosis
of Acute Appendicitis: A Case Report

Kazuto Taniguchi'?, Ichiro Imamura?

' Tara Town Hospital, Saga 849-1602, Japan.

2 Josuikai Imamura Hospital, Saga 841-0061, Japan.

Article History
Received on - 2024 Apr 02
Accepted on - 2024 Jun 20

Keywords:

Acute appendicitis; adolescents;
Imaging strategy; nonenhanced CT;
ultrasonography

Online Access

CEs0

"
DOI: https://doi.org/10.60086/inps1117

Correspondence

Kazuto Taniguchi,

Josuikai Imamura Hospital,

1523-6 Todorokimachi,

Tosu,

Saga 841-0061,

Japan.

E-mail: kazuto-taniguchi@josuikai.or.jp

Abstract

Acute appendicitis is a surgical emergency disease that exhibits its highest
incidence in adolescents. While contrast-enhanced computed tomography
(CT) is frequently utilized for rapid diagnosis of acute appendicitis, the ability
of nonenhanced CT is not well established. Herein we report two cases of
adolescents who were successfully diagnosed with acute appendicitis by
nonenhanced CT. Ultrasonography was unable to detect the appendix in both
cases. Regarding imaging strategy, nonenhanced CT can be sufficient for
detection of acute appendicitis, and ultrasonography is not always required.
Immediate examination by nonenhanced CT before ultrasonography can be
sufficient for rapid diagnosis of acute appendicitis.

Introduction

Acute appendicitis is a common gastrointestinal disease that shows its highest
incidence in the age group of 10 — 19 years.! Rapid diagnosis is essential, because
acute appendicitis is an emergency disease that can progress to perforation. Contrast-
enhanced computed tomography (CT) using contrast media is commonly utilized to
reveal inflammation of the appendix, while the ability of nonenhanced CT is not
well established. Herein we report two cases of adolescents who were successfully
diagnosed with acute appendicitis using nonenhanced CT. Ultrasonography did not
detect the appendix in both cases.

Case report 1

A 12-year-old girl presented with repeated vomiting more than 10 times followed
by abdominal pain. She had right lower quadrant rebound tenderness on physical
examination. Her vital signs, including blood pressure and pulse rate, showed no
abnormalities. Blood tests revealed elevated white blood cell count of 22,300 /
mm? (neutrophils 20,670 / mm?), while other indicators including C-reactive protein
(CRP) were normal. The paediatric appendicitis score indicated 5 points (vomiting
1, right lower quadrant tenderness 2, leukocytosis 1, neutrophilia 1), suggesting
that imaging examinations were required. Ultrasonography was unable to detect
the appendix. Subsequently, the patient underwent nonenhanced CT, rather than
contrast-enhanced CT, because neither the patient nor her parent consented to
use of contrast media based on concerns for the risk of adverse reactions. The
nonenhanced CT examination revealed swelling of the appendixto 11 mm, normally
less than 7 mm, in diameter and two high density areas in the appendix (Figure 1).
The appendix was located in an intrapelvic position that the ultrasonic waves could
not reach.
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Figure 1: Nonenhanced CT image for Case 1. The sagittal image
showed swelling of the appendix to 11 mm in diameter and two
high density areas within the appendix (arrowheads).

The patient underwent a laparoscopic appendectomy on the
same day. The appendix was confirmed to be swollen (Figure
2a). The surgically removed appendix was approximately 60
mm in length (Figure 2b) and contained two appendicoliths
(Figure 2c). The patient recovered without any complications.
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Figure 2: The appendix of Case 1.
swollen under laparoscopy (arrowheads). (b) The appendix was

surgically removed. (c) The appendix contained two appendicoliths
(arrowheads).

Case report 2

A 13-year-old boy presented with abdominal pain followed
by a slight fever. He had right lower quadrant rebound
tenderness on physical examination. His vital signs showed no
abnormalities. Blood tests revealed elevated white blood cell
count of 15,200 / mm?3 (neutrophils 12,180 / mm?3), while
other indicators including CRP were normal. The paediatric
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appendicitis score indicated 4 points (right lower quadrant
tenderness 2, leukocytosis 1, neutrophilia 1), suggesting that
imaging examinations were required. Ultrasonography was
unable to show the appendix because the ultrasonic waves
were obstructed by air. A subsequent nonenhanced CT
examination revealed swelling of the appendix to 9 mm in
diameter (Figure 3).

Figure 3: Nonenhanced CT image for Case 2. The axial image

showed swelling of the appendix to 9 mm in diameter (arrowheads).
The patient received antibiotic therapy of 1,000 mg
cefmetazole administered twice a day for five days. The patient
recovered without any complications, and has not suffered any
recurrence for > 18 months.

Discussion

The clinical courses of the present patients raise two important
clinical issues. First, nonenhanced CT can be sufficient
to diagnose acute appendicitis in adolescents. Second,
ultrasonography is not always necessary for diagnosis of acute
appendicitis.

Regarding the first issue, CT scans play a vital role in the
accurate diagnosis of acute appendicitis.? In acute appendicitis,
CT examination reveals swelling of the appendix. Contrast-
enhanced CT is frequently employed for accurate confirmation
of inflamed tissues.® However, adverse reactions to intravenous
contrast media, such as urticaria, nausea, and dyspnea, are
known to occur.* Immediate hypersensitivity reactions have
been reported in 0.7% to 3% of patients. Severe reactions
and fatal reactions have been reported in 0.02% to 0.04%,
in 0.00001% to 0.0003%, respectively.* We recommend the
performance of nonenhanced CT from a safety point of view.

For the second issue, an imaging examination should be
rapidly employed in emergency cases. Ultrasonography and
CT have become standard for the evaluation of patients with
suspected acute appendicitis.> Ultrasonography is typically
performed before CT, because less invasive examinations are
conventionally employed before more invasive examinations.
Ultrasonography can be helpful for ruling out acute
appendicitis.* However, non-visualization of the appendix on
ultrasonography can arise through air or stool interposition,
fat constitution, and poor operator skills. Ashjaei et al reported
that the appendix was not seen on ultrasonography in 13.9%
of children who were suspicious to appendicitis.® Thus, a

J Nepal Paediatr Soc | VOL 44 | ISSUE 01




Case Report

negative ultrasonography examination does not necessarily
exclude acute appendicitis. We recommend the performance
of CT before ultrasonography for evaluation of adolescent
patients with suspected acute appendicitis in emergency
cases. If we had employed CT before ultrasonography in the
present patients, we would have achieved the diagnosis more
rapidly, given that ultrasonography was unable to detect any
abnormalities in both cases.

While CT is a highly accurate diagnostic tool, the appropriate
use of CT remains controversial.%? Diagnostic radiation may
be associated with a small risk of future cancer development.”
However, there is no clear evidence proving that diagnostic
radiation induces cancer® Furthermore, the concept of
radiation hormesis explains that low doses are beneficial,
while high doses are harmful. Low levels of radiation not
only have a low probability of causing DNA damage but also
protect against DNA damage from endogenous sources,
such as reactive oxygen species.” Use of CT is justified when
the benefits for the patient surpass the disadvantages. While
excessive use of CT should be avoided, irreparable situations
can develop if conduction of a CT examination is delayed for
too long when it is urgently required.

Conventional appendectomy remains the most common
therapeutic  strategy for acute appendicitis. However,
accumulating evidence is currently indicating a change
in clinical practice toward non-operative management.'©
One of the present patients underwent an appendectomy,
while the other received antibiotic therapy. The patient who
received antibiotic therapy has not suffered any recurrence of
appendicitis.

Conclusion

In conclusion, nonenhanced CT can reveal acute appendicitis
in adolescents, and ultrasonography is not always necessary.
Further research should be undertaken to determine whether
an imaging strategy of immediate nonenhanced CT before
ultrasonography is sufficient for rapid diagnosis of acute
appendicitis.
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