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Ultrasonographic Diagnosis of Lower Abdominal Pain

Dae Hyun Kim

Lee & Kim Union Internal Medicine Clinic, Daegu, Korea

Lower abdominal pain is one of the most common symptoms prompting patients to visit hospitals. It can be caused mainly by gastrointes-

tinal diseases such as appendicitis, an appendiceal tumor, diverticulitis, enterocolitis, epiploic appendagitis, Crohn’s disease, ulcerative colitis,

and colon cancer. In case of lower abdominal pain in women of reproductive age, gynecological causes must always be considered. Distal

ureteral stones must be ruled out in patients with lower abdominal pain and hematuria. Rectus sheath hematomas should be considered

in patients with trauma, anticoagulants, or recent strenuous exercise. Correct and prompt diagnosis, primarily by imaging techniques such

as abdominal ultrasonography (US), computed tomography (CT), and magnetic resonance imaging (MRI), is essential for the appropriate

management of patients. As compared with CT or MRI, abdominal US is easily performed at the bedside, minimally invasive, and emits no

ionizing radiation. Nonetheless, diagnostic sensitivity for lower abdominal disease, including appendicitis, is lower than with CT or MRI, so a

complementary study may be performed if the diagnosis remains unclear.
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Table 1. Causes of lower abdominal pain
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Characteristic diseases

Appendicitis, diverticulitis, colon cancer, infectious colitis, lymphoma, Crohn's disease, tuberculosis, intussusception

Pelvic inflammatory disease, tubo-ovarian abscess, ovarian cyst rupture, ovarian tumor, hemorrhagic ovarian cyst, ectopic

Category
Gastrointestinal
Pericolic Epiploic appendagitis, omental infarction, mesenteric lymphadenitis
Urologic Ureterovesical stone
Gynecologic
pregnancy, pelvic congestion syndrome
Others Rectus sheath hematoma, aortic aneurysm

Figure 1. Ultrasonography of a normal bowel shows a thin anterior wall (arrows) and hyperechoic intraluminal gas which interferes with visualization
of the posterior wall of the bowel. (A) Sigmoid colon. (B) Ascending colon. (C) Appendix. G, gas.
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Figure 2. (A) Wall thickening with preserved wall layer (terminal ileitis). A longitudinal scan of the terminal ileum shows a marked wall thickening with
preserved wall stratification. (B) Wall thickening without stratification (Crohn’s disease). A transverse scan of the ascending colon shows asymmetric
wall thickening with a loss of wall layers. (C) Wall thickening without wall stratification (colon cancer). An ultrasonogram shows a marked wall thick-
ening with a loss of wall layers and an ulcer. (D) Obstruction (transverse colon cancer). A longitudinal view of the ascending colon shows a markedly
distended lumen (> 5 cm). (E) Increased blood flow (appendicitis). Color Doppler of a distended appendix shows increased flow signals within the
appendiceal wall and mesoappendix. (F) Hyperechoic fat infiltration (appendicitis). Note the marked inflamed fat walling off the abscess. (G) Lymph
node enlargement (@ppendicitis). Note the multiple enlarged mesenteric lymph nodes. (H) Abscess or fluid collection (perforated appendicitis). Note

the hypoechoic periappendiceal fluid collection.

www.clinicalultrasound.org

https://doi.org/10.18525/cu.2019.4.2.27 29



C U Clinical Ultrasound Vol. 4, No. 2, November 2019

Figure 3. (A) Before compression (diagram). (B) After compression (diagram). (C) Before compression. Note the gas filled terminal ileum (TI) which
prevents clear visualization of the appendix. (D) Graded compression displaces bowel gas within the Tl which allows detection of the normal appen-
dix anterior to the psoas muscle. Tl, terminal ileum; A, appendix; C, cecum; P, psoas muscle.
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Figure 4. Mowing the lawn. The peritoneal cavity is screened for bow-
el pathology by making vertical, overlapping lanes over the abdomen.
Modified from the reference [2].
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Figure 5. Changing the position of the body. (A) Supine position. Note the thickened 'C' without visualization of the retrocecally positioned appen-
dix. (B) Changing the position of the patient to left lateral decubitus while scanning the right flank allows detection of the distended appendix. Note
the base 'P' of the appendix on the right side and the 'D' on the left side of the image which is reversed compared with postileal appendix. C, cecal
wall; P appendix; D, appendiceal tip; Tl, terminal ileum.

Figure 6. (A) High frequency (9 MHz) ultrasound. Note the prominent hyperechoic fat infiltration without definite findings of appendiceal pathology.
(B) Low frequency (4 MHz) ultrasound. Note the anechoic fluid collection (arrow) within the pelvic cavity which was not detected with a high fre-
quency transducer. Tl, terminal ileurn; F, fat infiltration.
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Figure 7. Ultrasonographic findings of appendicitis. (A) Increased maximal outer diameter of appendix > 6 mm. (B) Increased maximal mural thick-
ness >3 mm. (C) Noncompressible appendix. (D) Appendicolith. (E) Periappendiceal fat infiltration. (F) Increased vascularity within appendiceal wall
(long arrow) and mesoappendix (short arrow). (G) Fluid collection or abscess. (H) Mesenteric lymph node enlargement. (1) Cecal wall thickening. A,
appendix; F, fat infilitration.

Figure 8. (A) Suppurative appendicitis. A longitudinal section of the appendicitis shows a distended tubular structure with thickening of the echo-
genic submucosal layer (arrow). (B) A transverse section shows a noncompressible, round, and inflamed appendix with periappendiceal fatty change.
A, appendicitis; F, fat infiltration.
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Figure 10. A longitudinal section of the appendix shows a normal
proximal appendix (arrowheads) draping over the iliac vessel and the
distended tip of the appendix. Note the two hyperechoic appendi-
coliths (arrows) with posterior acoustic shadowing. C, cecum; P, psoas
muscle; IV, iliac vessel; T, tip of appendix.

Figure 9. Gangrenous appendicitis. (A) A transverse section demonstrates a round distended appendix |

www.clinicalultrasound.org

A with some loss of submucosal layer indi-
cating gangrenous change within the 'A. (B) A color Doppler transverse section of the 'A’ shows an absence of the vascularity indicating gangrenous
change.
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Figure 11. (A) Retrocecal appendix. (B) Note the base of the appendix (short arrow) on the right side and the appendiceal tip (long arrow) on the left
side of the image which is reversed compared with the postileal appendix. App, appendix.

Figure 12. Perforated appendicitis. (A) A longitudinal section of the distal appendix shows some loss of the submucosa on the posterior wall of the
appendix (arrows). (B) A transverse section of the appendix shows periappendiceal fluid collection (arrow). (C) Note the normal-appearing proximal
appendix (arrow) with a periappendiceal abscess. A, abscess.

Figure 13. Appendiceal mucocele. (A) A transverse scan of the right iliac fossa shows an approximately 1.76 cm round cystic mass. (B) A longitudinal
section of the cystic mass shows a typical “onion skin sign” indicating appendiceal mucocele. (C) A computed tomography coronal section shows an
oval shaped hypodense mass (arrow) in the subcecal area. M, mass.
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Figure 14. Appendiceal cancer. A longitudinal section of the appendix shows an intraluminal hypoechoic mass ('M') with irregular margins which
disrupts the appendiceal wall indicating malignant tumor. Note mildly distended lumen distal to appendiceal "M
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Figure 15. Cecal diverticulitis. (A) An ultrasonogram shows an echo-poor protrusion 'D' from the colonic wall indicating an inflamed colonic diver-
ticulum surrounded by hyperechoic noncompressible fat (long arrow). Note an echogenic fecalith within the diverticular sac (short arrow) and per-
idiverticular colonic wall thickening (thick arrow). (B) A Color Doppler ultrasound shows hyperemia within the inflamed diverticular wall (arrow) and
peridiverticular area.

Figure 16. Infectious ileocecitis. (A) A transverse scan of the right iliac fossa shows a marked wall thickening of the ileocecal valve (arrows). (B) A
longitudinal scan of the ascending colon shows prominent colon wall thickening with preserved wall stratification (arrows). (C) An ultrasound of the
right iliac fossa shows multiple lymph node enlargement. Tl, terminal ileum.
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Figure 17. Ischemic colitis. (A) A transverse section of the sigmoid colon shows prominent wall thickening (arrows). Note the thickening of mucosa,
submucosa and muscularis propria with a partial loss of wall stratification. (B) A longitudinal section of the sigmoid colon reveals wall thickening.
Note the loss of vascularity within the thickened sigmoid colon. (C) A colonoscopy shows multiple deep longitudinal ulcers with bleeding, with in-
tervening normal mucosa.

Figure 18. Crohn’s disease. (A) A transverse section of the ascending colon shows irregular wall thickening with a partial loss of wall layers. Note the
echogenic spots within the thickened wall indicating ulceration (arrow). (B) A colonoscopy shows a longitudinal ulceration with a typical cobble-
stone appearance.

Figure 19. Ulcerative colitis, mild form. (A, B) Transverse and longitudinal sections of the sigmoid colon show bowel wall thickening which mainly
consists of submucosa with well-preserved wall layers. (C) A colonoscopy shows multiple shallow ulcerations and mucosal hyperemia. SM, submu-
cosa.
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Figure 20. Ulcerative colitis, severe form. (A) Low frequency ultrasound shows a markedly thickened sigmoid colon with a loss of wall layers. (B) Color
Doppler ultrasound shows mildly increased vascularity. (C) A colonoscopy shows mucosal edema, hyperemia, ulceration, and bleeding.

+ Dist 0.908 cm

Figure 21. Intussusception. (A) A transverse section of the bowel shows multiple concentric ring sign which consists of the intussusceptum (long ar-
row) and the intussuscepien (short arrow). Note the multiple lymph nodes within the intussusceptum. (B) A longitudinal section of the bowel shows
a "sandwich sign”. P, proximal bowel; D, distal bowel; LN, lymph nodes.
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Figure 23. Colon cancer. (A) A transverse section of the ascending colon shows a hypoechoic mass with irregular margins and loss of wall stratifi-
cation. Note the centrally located echogenic spots within the thickened hypoechoic colonic wall (pseudokidney sign). (B) Colonoscopy reveals an
ulcerating mass with easy contact bleeding in the ascending colon. (C) An ultrasonogram shows asymmetric colon wall thickening with a loss of
wall stratification. Note the echogenic foci (arrow) indicating ulceration within the tumor mass 'M'. (D) Colonoscopy reveals encircling mass 'M' with
luminal narrowing in the sigmoid colon.
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* UVJ stone, Lt " Twinkle artifact

Figure 24. Ureterovesical junction stone. (A) An ultrasonogram demonstrates an echogenic stone (arrow) with posterior acoustic shadowing at the
left ureterovesical junction. (B) Color Doppler shows a twinkle artifact (arrow) posterior to the ureterovesical stone. UVJ, ureterovesical junction; UB,
urinary bladder.

Figure 25. Tubo-ovarian abscess. An ultrasonogram shows an approximately 5 x 7 cm multiloculated cystic lesion with thick septations at right low-
er abdomen.
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Figure 26. Abdominal aortic aneurysm. (A) An ultrasonogram shows an approximately 5 cm pulsating round cystic lesion in the periumbilical area. (B)
Color Doppler shows bidirectional flows due to the swirling of blood within the abdominal aortic aneurysm (Yin-yang sign). Ao, aorta.

Figure 27. Rectus sheath hematoma. (A) A longitudinal scan of the lower abdomen shows a spindle-shaped anechoic lesion (arrow) within the rec-
tus abdominis muscle 'R"in a patient with lower abdominal pain after strenuous exercise. (B) A transverse scan of the lower abdomen demonstrates
an oval-shaped anechoic lesion (arrow) within the rectus abdominis muscle. R, rectus abdominis muscle.
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