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Learning Objectives

o Describe the differential diagnosis of lower
abdominal pain in female patients

o Discuss the use of ultrasonography in the
differential diagnosis of gynecologic field

o Consider other pelvic disease with the aid of
ultrasonography
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Gynecologic Concepts:
Pelvic pain

GASTROINTESTINAL REPRODUCTIVE
Appendicitis Ectopic pregnancy
Inflammatory bowel disease Intrauterine pregnancy
Irritable bowel syndrome Pelvic inflammatory disease
Constipation Tubo-ovarian abscess
Gastroenteritis Ovarian cyst

Diverticulitis Hemorrhagic functional cysts
URINARY TRACT Ovarian torsion

Cystitis Mittelschmerz
Pyelonephritis Dysmenorrhea
Nephrolithiasis Endometriosis

Table 14-1. Differential Diagnosis of Lower Abdominal Pain in Female Patients
(From Emergency Ultrasound - Chapter 14 )
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° Table 35-3. Pelvic Pain in Early Pregnancy
Failing IUP (contractions)
Ectopic pregnancy
Ovarian cyst—torsion, rupture,
pressure
Incarceration of the uterus
Stretching of the round ligament
Ureteral stones
Appendicitis

Obstetric and mergen Diagnosis and > Section VII. The Reproductive Age and Older

Women > Chapter 35. Ultrasound in Obstetrics and Gynecology > Ultrasonography of Gynecologic Disorders >
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Surgical Findings in Patients with Pelvic Pain

Semin Reprod Med. 2008;26(3):252-265.

Percent of Total Patients in Series

Findings Howard Carter Shwayder
Endometriosis 33 80.0 46.8
Adhesions 24 48.0 46.3
Leiomyomas <1 42.0 13.3
Ovarian cysts 3 - 9.5
Pelvic inflammatory disease / 5 - 0.5
tubo-ovarian abscess

Hydrosalpinx - - 3.2
Pelvic varicosities <1 - -
Ovarian cancer = 0.5

Other 4 27.4 5.4

Negative 35 - 13.3
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Ultrasound in Diagnosing Adnexal
Masses in Patients with Pelvic Pain

Semin Reprod Med. 2008;26(3):252-265.

Gynecologic Causes Other Causes
Benign ovarian cysts Dermoid Appendicitis
Functional ovarian cysts PID/TOA

Ovarian torsion Ectopic pregnancy Diverticulitis
Endometriomas Uterine leiomyomata
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Clinical Considerations

Imaging the pelvis is a crucial step in the evaluation of women with lower
abdominal pain or pelvic pain. Ultrasound has proven to be a rapid,
noninvasive, portable, repeatable, inexpensive, and accurate method for
visualizing and diagnosing pathology within the pelvis.

Ultrasound imé)rove patient satisfaction, provides them with more time to ask
questions, and ultimately increases their confidence in their physician and
understanding of their condition. Another advantage unique to ultrasound is
the ability of color flow Doppler sonography to evaluate pelvic organs for
adequacy of blood flow.

The main disadvantage of ultrasound with respect to the other imaging
modalities is its limited scope. Other imaging modalities, such as CT and MRI,
may yield valuable information about other organ system pathology and the
extent to which a disease process may have progressed. Sonograms

occasionally may be of poor image quality due to interference from bowel gas.
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° Technique and Normal Ultrasound Findings

Cupwiaht © The Modraw-Hill Companses, Tnc Al b wd.
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° Transvaginal sonography

1. Side to side 2. Ant posteri
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Transvaginal sonography
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° Ectopic pregnancy (EP)

o Ectopic pregnancy (EP) is currently the leading cause
of maternal death in the first trimester. It is not often
clear what causes the implantation of a fertilized ovum
in a location other than the endometrium, often in the
ampulla of the fallopian tube, but the EP often presents
a diagnostic dilemma.

o Many women are treated in outpatient venues, but the
documented rate probably approaches about 19-20
per 1000 of all reported pregnancies.

o A variety of conditions that alter tubal integrity or block
the migration of a fertilized ovum to the uterus are
considered as risk factors, and that more than half of
FPs are discovered in women with no known risk
actors.
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(A) Ampullary, 80%,; (B) Isthmic, 12%; (C) Fimbrial, N
5%; (D) Cornual/Interstitial, 2%; (E) Abdominal, 1.4%;
(F) Ovarian, 0.2%; (G) Cervical, 0.2%.

oPregnancy can even occur in both the womb and the tube at
the same time (heterotopic pregnancy), but this is rare, occuring
in only about 1/10,000 pregnancies.
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o There is frequent misdiagnosis of EP on the initial
emergency department visit. The differential diagnosis
includes appendicitis, spontaneous abortion, ovarian
torsion, pelvic inflammatory disease, ruptured corpus
luteum or follicular cyst, tuboovarian abscess, and
urinary calculi.

o An EP may be discovered up to the time of delivery;
however, the most common gestational age at time of
diagnosis is 6-10 weeks.

o The classic triad of symptoms for EP includes
abdominal pain and vaginal bleeding after a period of
amenorrhea. Clearly, these nonspecific findings may
also be seen in other clinical situations.
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o Glycoprotein hCG is synthesized by the
syncytiotrophoblast. In a normal pregnancy, the serum

[ J hCG level doubles or increases by at least 66% in 48
hours. The discriminatory zone is the range of hCG at
which the intrauterine gestational sac can be visualized
on transvaginal ultrasound. This sac should be visualized .
when the hCG level reaches 1000-2000 mlU/mL, and o A pregnancy of unknown |0ﬁalloﬂ :
when it is 2400-3600 mlU/mL, the intrauterine gestational |(sP gIﬁ)carsnit?\yeb:efﬂﬁqpﬁggdlg‘\l/e?mt ?{f 2 |\s
sac should be visualized by transabdominal ultrasound. Signs of intrauterine of extrauterine T
pregnancy on TVUS and no sign of
miscarriage. Tracking of the hCG
level helps track what may be
happening within the body.
o Progesterone has been used to
diagnose EP but is somewhat
controversial. A baseline serum
progesterone of less than 20 nmol/L
may correlate with increased chances
of pregnancy failure. However, this ~ °
finding does not help locate the site of
the pregnancy.
20090208-MH WU
o Ultrasound finding oimmE. =S

o TVUS is employed as a diagnostic strategy for
EP in clinically stable women.

o The diagnosis is made by visualization of an
adnexal mass by TVUS rather than by the
absence of an intrauterine gestation on scan.

o If the TVUS is not diagnostic and there are
falling hCG levels, a diagnostic dilation and
curettage (D&C) may be required. The
presence of chorionic villi will differentiate an
EP from a spontaneous abortion.

20090208-MH WU
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o Medical management of EP

o Medical management following early diagnosis of EP
may allow conservation of the fallopian tube when it is
involved. In specific conditions, methotrexate may be
used as a pharmacologic resolution to PUL.
Methotrexate is a folic acid antagonist that interferes
with DNA and RNA synthesis. It may selectively
destroy cytotrophoblasts at the implantation site. The
body then reabsorbs the remaining products of
conception.

o Failing this, surgical laparotomy with removal of the
involved tube has been both diagnostic and treatment
for EP.
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o The classic treatment of tubal
pregnancy is salpingectomy at
laparotomy to remove a ruptured and
bleeding tube -- life preservation

o Laparoscopy is the only technique
that enable diagnosis, management
and assessment of prognosis at the
same time

o Conservative laparoscopic surgery is
now considered to be optimum
treatment for ectopic pregnancy --
preserve fertility

20090208-MH WU

Common and Emergent
Abnormalities
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The presence of
ovaries
(containing one
endometrioma
each) that are
joined together
behind the uterus
in the cul-de-sac
are called
‘kissing ovaries'.
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Australian Family Physician Vol. 35, No. 11, November 2006
The typical and atypical transvaginal B-mode findings of
endometrioma. (A) Typical findings: a round homogeneous
[ ] [ ] hypoechoic 'tissue', of low-level echoes, with a clear demarcation
from the parenchyma and without papillary proliferation. (B)
Atypical findings: a round-shaped homogeneous hypoechoic
‘tissue’ of low-level echoes with an echogenic portion. This kind of
mass must be evaluated by color Doppler to exclude the presence
of flow in this intracystic portion.
Peritoneal endometriosis
adenomyotic nodules
Peritoneal endometriosis, ovarian endometriosis, and adenomyotic
nodules of the rectovaginal septum are three different entities .
Nisolle M and Donnez J. Fertil Steril. 1997;68:585-96.
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PY PY A nodule of deep endometriosis in the vaginal wall characterized by

a hypoechoic thickening protruding in the vagina. Note the increase
of acoustic window between the transvaginal probe and the
surrounding vaginal structures (curved arrow) that permits the
visualization of this small nodule. (B) A nodule in the rectovaginal
septum (straight arrows).
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During the evaluation of the anterior compartment, the
presence of bladder endometriosis was observed (curved
arrow). In this case, next to the endometriotic nodule
protruding in the bladder, another nodule (straight arrow)
can be seen in the pouch between the uterus/cervix and the
bladder with an appearance resembling an 'hourglass'.

Medkcagen Wi MEdECaD. COM

An endometriotic nodule with rectosigmoid involvement. The
rectosigmoid involvement should be suspected by the
presence of nodules with some thin band-like echoes
departing from the center of the mass (straight arrows), with
an appearance resembling an ‘indian head dress'.

www.medscape.com

Indian head dress’ sign

Source: Expert Rev of Obslel Gynecol Expert Reviews Lid
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Ultrasonography showing the fixation of the ovary to the

uterus as a sign of presence of pelvic adhesions.

Medscapea www.medscape.com
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Ovarian Cyst

o These cysts are common and generally cause no trouble.
Each time a woman ovulates, she forms a small ovarian cyst
(3.0 cm. in diameter or less). Depending on where she is in
her menstrual cycle, you may find a small ovarian cyst.
Large cysts (>7.0 cm.) are less common and should be
followed clinically or with ultrasound.

o Occasionally, ovarian cysts may cause a problem by:

Delaying menstruation
Rupturing

Twisting

Causing pain
Bleeding

o 95% of ovarian cysts disappear spontaneously, usually after
the next menstrual flow. Those that remain and those
causing problems are often removed surgically.
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A mass with internal echoes with a pattern of fine
interdigitating lines described as 'reticular', ‘fishnet', 'lacelike’
or 'jelly-like'. This is the typical transvaginal B-mode finding
of luteal hemorrhagic cysts.
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Characteristic "Ring of Fire" Surrounding a
Corpus Luteum With Power Doppler.
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° Ovarian Torsion

o The only specific grey-scale
sonographic sign of ovarian
torsion is demonstration of
multiple follicles in the
cortical part of a unilaterally
enlarged ovary.
Transudative fluid flows into
the multiple follicles as the
ovary becomes congested
from circulatory impairment.
Ovarian enlargement, when
present, is relatively obvious.
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A and B, Two types of target appearances of the twisted
vascular pedicle (arrows).

BL indicates urinary bladder; and CYST, ovarian cyst.
J Ultrasound Med 2004; 23:1643-1649

Twisted vascular pedicle showing the circular string-of-
Y beads appearance of dilated veins (arrows).

BL-indicates urinary bladder; and CYST, ovarian cyst.
J Ultrasound Med 2004; 23:1643-1649
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A, Snail shell appearance of the twisted pedicle (arrows). BL
indicates urinary bladder; and CYST, ovarian cyst.

B, Color Doppler study of the twisted artery and vein.
J Ultrasound Med 2004; 23:1643-1649
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Twisted pedicle appearing as a large echogenic mass
PY (arrows). B, Color Doppler study of the pedicle showing

absent flow. J Ultrasound Med 2004; 23:1643-1649
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Color Doppler study of the pedicle showing the twisted
artery alone in the proximal part (A) and no flow in distal part

° - _ _ o Ultrasound Image of Hydrosalpinx.
(B). BL indicates urinary bladder; and C, ovarian cyst.
J Ultrasound Med 2004; 23:1643-1649 Wabeigra wwn macacaps co
"\.
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FALLOP.
TUBE++3+3
B-mode ultrasonography of
hydrosalphinges. (A) An . .
® elongated shaped mass L] Fa||0plan '[U be tOl‘SIOI’]
with incomplete septa
(curved arrow) is related to
L@ngﬁ;ﬁ;ﬁf ?;‘;"Another o Fallopian tube torsion is an uncommon
elongated shaped mass &iﬁgrror acute low abdominal pain in
presenting hyperechoic C o . .
mural nodules measuring o Because it has no pathognomonic clinical
approximately 2-3 mm, symptoms or findings on imaging or
called ‘beads-on-a-string' laboratory studies, a history of current or
(straight arrow). (C) The previous pelvic pathologic conditions or
‘waist sign', defined as surgery, as well as pregnancy, should draw
indentations along the attention of the attending physician to its
opposite sides of the cystic occurrence.
mass (suaightanow) s o Early laparoscopy is the reference standard
another leature refated to in the diagnosis and treatment.
hydrosalpinx.
Mature Cystic Teratoma | | de find .
. . Typical transvaginal B-mode findings o
o (Dermoid), With a Somewhat o e g g

Bizarre Appearance.
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cystic teratoma.
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Papillation on Cyst Wall in a

An invasive ovarian serous cystadenocarcinoma
characterized by a large irregular solid portion showing

[} ) S
H several small and irregular vessels inside the mass (curved
Serous Cystadenocarcinoma. arrows) using color Doppler.
FIOW Chart for the diagnOSiS Krukenberg's tumors. (A) Transverse ultrasound of
[ J the lower abdomen in this elderly patient

of ovarian cancer.

B-mode evaluation I

Typical bonign pattema:
Hydiosaipine

Portoneal cysts

Parmovarien cysts Indoturiminaste findings
Fallcular eysta !
Lustoal hemorrhagio cyst

Endomwsriomn

il
Color Doppler evaluation

I

F‘ wsarice of aeterial flow in  Absence of arterial flow in
schagaric Kirucrs o¢  $a schagarie siruets and
uum muww sclid parton  in e imegular solid partion

Cysic toratoma

demonstrating an 8-cm complex mass corresponding
to metastatic disease from prior colon cancer. Tumors
were bilateral. (B) Longitudinal ultrasound of the
patient's liver demonstrating metastatic liver lesion

(curved arrow).
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Morphologic Scoring of Adnexal Masses

Semin Reprod Med. 2008;26(3):252-265.

Variables
Value Inner Wall Structure | Wall Thickness Septa Echogenicity
1 Smooth <3mm None Sonolucent
2 Irregular < 3 mm >3 mm <3mm Low
3 Papillation > 3 mm Not applicable >3 mm | Low with echogenic core
Mostly solid
4 Not applicable - - Mixed
Mostly solid
5 - High
Maximum 4 3 3 5
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Pelvic inflammatory
disease (PID)

o PIDis afrequentinfection of the female upper genital tract
commonly associated with infertility, chronic pelvic pain,
ectopic pregnancy and recurrent infection.

o Both rapid and sensitive diagnosis and effective treatment are
needed to optimally manage PID. Unfortunately, the diagnosis
of PID is challenging and imprecise, as the symptoms and
signs vary widely. PID may be confused with other pelvic
conditions that exhibit similar symptoms, such as endometriosis,
appendicitis or ectopic pregnancy.

o Owing to the potential for serious sequelae, a low threshold
including the following criteria should be used for the
diagnosis of PID: uterine/adnexal tenderness or cervical
motion tenderness.
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Four ultrasound markers that suggest evidence of PID include free
fluid in the cul-de-sac, multicystic ovaries, visualization of fallopian

This tubo-ovarian abscess is characterized by a

° tube or tubal fluid, and presence of an adnexal mass or TOA. cystic Compon_ent (Curved _arrow) with an
apparently solid area (straight arrow).
www.meds{:apf com
ik
Source: Expert Rev of Obstel Gyne 08 Expert Reviews Lid
° Tubo-ovarian complex. Endovaginal image of the left adnexa A Peritoneal Pseudocyst Indicative of
(A) shows a distorted ovary (OV) partially encircled by a fluid- .
filled hydrosalpinx (TUBE). Power Doppler (B) shows marked Cul-de-sac Adhesions.
hyperemia throughout this similar complex structure.
pancy Litrasowsd. Ind kdiion.
. :n.'. Al rights resarsad.
_ Ultrasound findings of
° Acute appendicitis .
appendicitis
- ) . . Thickened wall >3 mm
o In most situations, the diagnosis or exclusion of

acute appendicitis will be apparent clinically.
US may prove very useful. Ultrasound is best
performed using a 4- to 5-MHz curved sector
scanner examining the entire abdomen. After
performing this portion of the study, graded
compression US using a 7.5-MHz linear probe
is performed in the right lower abdomen. If a
gynecological process is suspected or cannot
be excluded, endovaginal scanning may be
performed.

By a meticulous examination f)erformed by
well-trained personnel, US will have a fairly
high accuracy in diagnosing apdpendicitis. Either
sonography or CT may be used to drain
periappendiceal or pelvic abscesses associated
with appendicitis.
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Diameter >6 or 7 mm
Blind-ended tubular structure
Noncompressible
Appendolith

Circumferential color flow
Echogenic mesentery

Free fluid

Abscess

Acute appendicitis. Ultrasound of the RLQ of the abdomen demonstrating
blind-ended tubular structure (open arrows) corresponding to acutely inflamed
appendix. Note the distended lumen [L], the echogenic surrounding mesentery
[M], and the echogenic structure with acoustic shadow (arrow) at the base of
the appendix corresponding to an appendolith.
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Normal bowel. (A) Ultrasound examination of the

Acute appendicitis. Transverse color-flow ultrasound of the
RLQ of the abdomen demonstrates increased vascularity

g RLQ demonStfating l-cm |0_0p of fluid-filled bowel g (arrow) in a fluid-filled structure corre-sponding to acute
(arrow). (B) With compression and normal appendicitis. External iliac artery [A] is identified.
peristalsis, the diameter of this normal loop of
bowel decreases to 5 mm (arrow).

e e
Ultrasound demon-strating a blind-ended tubular structure with
fluid-filled lumen [L]. Also note there is a small amount of fluid [F]
surrounding the tip of the appendix
20090208 MH WU 20090208 MH WU
Ureter stone. (A) Longitudinal ultrasound of the right upper
quadrant of the abdomen demonstrated mild dilatation of the )
) renal collecting system (arrow). (B) and (C) Longitudinal ) COI’]C|USIOI’1

ultrasound through the patient's bladder in the right lower
quad-rant demonstrating distal uretral stone (arrow). Note,
ureteric jet (open arrow). There is only partial obstruction.

o Female patients with lower abdominal pain

presenting to the emergency department or
acute care clinic may represent a
diagnostic challenge. Faced with a large
differential diagnosis, their clinical work-up
is often time and resource consuming.

o Bedside ultrasound is the diagnostic

imaging modality of choice for the majority
of cases. It provides real-time information
that expedites patient care and disposition.
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Thanks for your attention
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