ULTRASONOGRAPHIC DIAGNOSIS OF LOWER ABDOMINAL PAIN
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|Table1; Causes of lower abdominal pain

Category Characteristic diseases

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

Pericolic Epiploic appendagitis, omental infarction, mesenteric lymphadenitis
Urologic Ureterovesical stone
Gynecologic Pelvic inflammatory disease, tubo—ovarian abscess, ovarian cyst rupture,

ovarian tumor, hemorrhagic ovarian cyst, ectopic pregnancy, pelvic
congestion syndrome

Others Rectus sheath hematoma, aortic aneurysm
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|Fig. 1| Ultrasonographic findings of nor-
mal bowel. Ultrasonography of a normal
bowel shows a thin anterior wall (arrows)
and hyperechoic intraluminal gas which
interferes with visualization of the posteri-
or wall of the bowel. (A) Sigmoid colon. (B)
Ascending colon. (C) Appendix. G, gas.
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|Fig. 2| Ultrasonographic findings of pathologic bowel. (A) Terminal ileitis. (B) Crohn’s
disease. (C) Colon cancer. (D) Intestinal obstruction due to colon cancer. (E) Mural hyper-
emia due to appendicitis. (F) periappendiceal fat infiltration due to appendicitis. (G) sec-
ondary lymph node enlargement due to appendicitis. (H)Perforated appendicitis.
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Fal,

|Fig. 3| Graded compression. (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 appendix anterior to the psoas muscle. Tl,
terminal ileum; A, appendix; C, cecum; P, psoas muscle.
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A 2f8f(graded compression, Fig. 3)
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|Fig. 4/ Mowing the lawn. The peritoneal cavity is screened for bowel pathology by
making vertical, overlapping lanes over the abdomen. Modified from the reference [2].
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Mowing the lawn technique (Fig. 4)
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Xl BiZ(changing the position of the body, Fig. 5)
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|Fig. 51 Changing the position of the body. (A) Supine position. Note the thickened
cecum ‘C’ without visualization of the retrocecally positioned appendix. (B) Changing the
position of the patient to left lateral decubitus while scanning the right flank allows detec-
tion of the distended appendix. Note the base ‘P’ of the appendix on the right side and dis-
tal end of the appendix ‘D’ on the left side of the image which is reversed compared with
postileal appendix. C, cecum; P, base of the appendix D, appendiceal tip; Tl, terminal ileum.
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XiFIp EEXLO| 2&(use of low frequency transducer, Fig. 6)
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|Fig. 6/ Use of low frequency transducer. (A) High frequency (9 MHz) ultrasound.
Note the prominent hyperechoic fat infiltration without definite findings of appen-
diceal pathology. (B) Low frequency (4 MHz) ultrasound. Note the anechoic fluid col-
lection (arrow) within the pelvic cavity which was not detected with a high frequency
transducer. Tl, terminal ileum; F, fat infiltration.
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& XY F5Z(acute gangrenous appendicitis, Fig. 9)
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|Fig. 71 Ultrasonographic findings of acute appendicitis. (A) Increased maximal
outer diameter of appendix > 6 mm. (B) Increased maximal mural thickness >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.
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=4 K Z4(focal appendicitis, Fig. 10)

Z420] 7]A] H9oA 3 em7X|9] 9 FSls ArolwA 1 ols}

|Fig. 8| Suppurative appendicitis. (A) A longitudinal section of the appendix shows a
distended tubular structure with thickening of the echogenic submucosal layer (arrow).
(B) A transverse section shows a noncompressible, round, and inflamed appendix with
periappendiceal fatty change. A, appendix; F, fat infiltration.

|Fig. 91 Gangrenous appendicitis. (A) A transverse section demonstrates a round dis-
tended appendix ‘A’ with some loss of submucosal layer indicating gangrenous change
within the appendix ‘A. (B) Color Doppler ultrasound. Transverse section of the appendix
‘A’ shows an absence of the vascularity indicating gangrenous change.
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|Fig. 10| Focal appendicitis. 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 appendicoliths (arrows) with posterior acoustic
shadowing. C, cecum; P, psoas muscle; 1V, iliac vessel; T, tip of appendix.
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|Fig. 11| Retrocecal appendicitis. (A) Diagram of retrocecal appendicitis. (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.

o
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|Fig. 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 ab-
scess. A, abscess.
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|Fig. 13| Appendiceal mucocele. (A) A transverse scan of the right iliac fossa shows an
approximately 1.76cm sized 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 sub-
cecal area. M, mass.
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A H &S (cecal diverticulitis, Fig. 15)
ake] Alde diFE gue] AFo] HR FE&%e A AMEHN

ALE] dtell 240l o AL AFo] WS Hedl, B

g
AN T 92 A AN A A] R BEAel agow
AR} FFssp] W] SRR 55 FafollA] o] Hhol chat 28t
A7lat o] A4 F4 BRIk Zlo] Agtel A4AR ofee Tk
ANGE] 283k 220 A F9] heie] Sl uE, o) oy
2 SE5H AT AN el Aclnel @4 B, A de] e
519 A} e, A FH A% To1a A W Sol gt
91, ¥hgtol] o222l WAysks AN Hatt Huetzo] R 5
SE ZPPAAEN AT 5oPe] Y NEst ot SEA AR

Psoas'musele Psoas muscle

|Fig. 14| Appendiceal cancer. A longitudinal section of the appendix shows an
intraluminal hypoechoic mass (‘M’) with irregular margins which disrupts the ap-
pendiceal wall indicating malignant tumor. Note mildly distended lumen distal to
appendiceal mass ‘M’.
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AHSY 33X A (infectious ileocecitis, Fig. 16)
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|Fig. 15, Cecal diverticulitis. (A) An ultrasonogram shows an echo-poor protrusion ‘D’
from the colonic wall indicating an inflamed colonic diverticulum surrounded by hypere-
choic noncompressible fat (long arrow). Note an echogenic fecalith within the diverticu-
lar sac (short arrow) and peridiverticular colonic wall thickening (thick arrow). (B) A Color
Doppler ultrasound shows hyperemia within the inflamed diverticular wall (arrow) and
peridiverticular area.
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|Fig. 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 as-
cending colon shows prominent colon wall thickening with preserved wall stratification
(arrows). (C) An ultrasound of the right iliac fossa shows multiple lymph node enlarge-

ment. Tl, terminal ileum



oAl AAlEIT) Color Doppler AALOA TAL o] wlepa] 2fo|7} Lt
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FEY(Crohn's disease, Fig. 18)
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|Fig. 17| Ischemic colitis. (A) A transverse section of the sigmoid colon shows promi-
nent 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.
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|Fig. 18| Crohn’s disease. (A) A transverse section of the ascending colon shows irreg-
ular 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 cobblestone appearance.
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|Fig. 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, submucosa.

|Fig. 20| Ulcerative colitis, severe form. (A) Low frequency ultrasound shows a mark-
edly 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.
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&&&&(intussusception, Fig. 21)

9 o] A9 Ao 7 [l Heho g 95%7} AofoflA] B
ARtk 2xotof A= 90%lA 8 (lead point)o] §li= S/FQIH BT
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fu)
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|Fig. 21 Intussusception. (A) A transverse section of the bowel shows multiple concen-
tric ring sign which consists of the intussusceptum (long arrow) and the intussuscepien
(short arrow). Note the multiple lymph nodes within the intussusceptum. (B) A longitudi-
nal section of the bowel shows a “sandwich sign”. P, proximal bowel; D, distal bowel; LN,
lymph nodes.
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L& 2Hcolon cancer, Fig. 23)
e A= Hxloﬂ E]rEW %1% 7ol Aol et -5

|Fig. 22| Epiploic appendagitis. (A) Ultrasonography demonstrates a round echogenic
mass ‘EA’ with a hypoechoic halo (arrow) which does not communicate with colonic lu-
men. (B) Ultrasonography shows an oval shaped echogenic mass with a central anechoic
spot which is located outside of the colonic wall. Note the hypoechoic halo (arrow) indi-
cating a thickened visceral peritoneum. EA, epiploic appendagitis.
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|Fig. 23| Colon cancer. (A) A transverse section of the ascending colon shows a hy-
poechoic mass with irregular margins and loss of wall stratification. Note the centrally lo-
cated 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
tumor mass ‘M’. (D) Colonoscopy reveals encircling mass with luminal narrowing in the
sigmoid colon.
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LoFt 8rat 032 Z4(uretero-vesical junction stone, Fig. 24)
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|Fig. 24, Ureterovesical junction stone. (A) An ultrasonogram demonstrates an echo-
genic 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.
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|Fig. 25| Tubo-ovarian abscess. An ultrasonogram shows an approximately 5 x 7 cm
multiloculated cystic lesion with thick septations at right lower abdomen.
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|Fig. 26/ Abdominal aortic aneurysm. (A) An ultrasonogram shows an approximately
5cm sized 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-yangsign). Ao, aorta.

|Fig. 27| Rectus sheath hematoma. (A) A longitudinal scan of the lower abdomen
shows a spindle-shaped anechoic lesion (arrow) within the rectus 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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