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Objectives
Acute appendicitis is one of the most common causes of abdominal pain in
children presenting to the emergency department. However, non-traditional
presentations due to anatomic anomalies, such as midgut malrotation, can
complicate diagnosis, particularly when ultrasound findings are inconclusive. While
well-defined clinical risk stratification tools are valuable, POCUS plays a critical role
in ensuring timely and accurate diagnosis. Anatomic variations affecting appendix
location can obscure the clinical picture and complicate diagnostic imaging.
Recognizing these variations is crucial when performing POCUS to avoid diagnostic
pitfalls. Here, we present the case of a 7-year-old female diagnosed with acute
appendicitis and incidental midgut malrotation without volvulus.

Methdods 

The study is a case report of pediatric patient who underwent an ultrasound of the right
lower quadrant in B-mode and in color to evaluate for appendicitis. A physical exam and
lab testing were also performed as part of the evaluation. Computed Tomography imaging
was used to confirm the diagnosis.

Discussion

Acute appendicitis is typically diagnosed in the emergency department based on a combination of clinical history, examination findings, lab work, and imaging. The Alvarado and Appendicitis Inflammatory
Response Scores utilize a combination of signs, symptoms, and lab findings to quantify clinical suspicion and aid in guiding the next steps [1,2].  POCUS of the right lower quadrant (RLQ) is diagnostic when
ther is a non-compressible, blind-ended tubular structure without peristalsis that is equal to or greater than 6mm in diameter and can be traced back to the cecum. Additional supportive findings include
appendicolith in the lumen, peri-appendiceal fluid, enlarged lymph nodes, and hyperemia [2]. Tracing the appendix back to the cecum is critical for diagnostic accuracy in appendicitis [3]. As demonstrated
in this case, malrotation can obscure anatomical landmarks critical for accurate POCUS diagnosis of appendicitis.

 Patients with intestinal malrotation are often diagnosed at a young age when they develop a volvulus, but many are completely asymptomatic and are diagnosed incidentally [4]. Therefore, emergency
physicians performing abdominal POCUS should be wary of these diagnoses in the setting of finding a structure suspicious for appendicitis in a non-traditional location, prompting further imaging. POCUS
has high sensitivity and specificity (greater than 90%) for diagnosing malrotation with volvulus. This is indicated by the characteristic whirlpool sign, which reflects the clockwise twisting of the bowel, the
superior mesenteric vein (SMV) and its branches, and the mesentery around the  superior mesenteric artery (SMA). The SMV is typically positioned to the right and posterior to the SMA; abnormal
positioning is critical for diagnosing malrotation. Midgut malrotation in the absence of volvulus is a difficult diagnosis to make with ultrasound as studies indicate poor sensitivity and specificity for signs
such as an abnormal SMA-SMV relationship, or the third portion of the duodenum coursing anterior to the SMA [5]. While malrotation without volvulus is often asymptomatic, it can lead to atypical
presentations of surgical emergencies and complicate POCUS interpretation. The case underscores the importance of maintaining a broad differential and utilizing advanced imaging when POCUS findings
are inconclusive, particularly when anatomic anomalies are present. 
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Figure 1: Longitudinal view of the blind-ended tubular structure (marked by
the asterisk) in the short axis measuring 1.33cm in diameter with absent

flow on the color setting.

Figure 2: Transverse view of the blind-ended tubular structure (marked by the
asterisk) in the longitudinal axis measuring 1.35cm in diameter.

Figure 4: CT with contrast in coronal plane showing SMV (arrow) coursing to the
left of the SMA (arrowhead) and draining into the portal vein.

Results

A 7-year-old female with no significant past medical history presented with 11 hours of
periumbilical pain and five episodes of non-bloody, non-bilious vomiting. On examination, the
patient had a blood pressure of 109/66 millimeters of mercury, a pulse of 111 beats per
minute, a respiratory rate of 22 breaths per minute, and an oral temperature of 36.7 °C.
Initially, the patient was active, with moist mucous membranes and a soft, non-tender
abdomen. On revaluation, she continued to have vomiting, developed periumbilical and RLQ
tenderness to palpation concerning for appendicitis. Ultrasound examination revealed a non-
compressible, blind-ending tubular structure without peristalsis, measuring 1.35 cm and
located near the suprapubic area. Tracing of the appendix back to the cecum was limited due
to its medial positioning relative to the iliac vessels and bowel gas artifact. Additional findings
included an appendicolith, lymph nodes, and local fluid collection. Blood tests were notable for
a white blood cell count (WBC) of 14,000 cells/mm3 with 83% neutrophils, an undetectable
CRP, and ESR 2 mm/hr; other results were within normal limits. Due to high suspicion for
appendicitis, the pediatric surgery team was consulted and requested a comprehensive RLQ
ultrasound, which showed free fluid but was inconclusive as the appendix was not visualized.
CTAP confirmed acute appendicitis and identified an abnormal SMA-SMV relationship with a
medially oriented cecum, consistent with malrotation without volvulus.
 

Figure 3: CT with contrast in the axial plane showing blind-ending tubular
structure (marked by the asterisk) in the anterior right pelvis consistent with

appendicitis.


