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State of the Art in Ultrasound Guided Treatment of Spasticity with Botulinum
Toxin A

SR RN
Y EVRFRART N

Spasticity is a common sequela of several kinds of upper motor neuron diseases,
which can cause significant hinderance in managing daily activities for these patients.
Botulinum toxin A injection had been class I level of recommendation with level of
evidence A in managing spasticity in 2016 Guidelines for Adult Stroke Rehabilitation
and Recovery. To achieve satisfactory outcome, several crucial issues should be paid
attention. First of all, the goal of the patient and his caregiver should be confirmed
and addressed. Second, always use ultrasound guidance if the target muscle lies
between layers of other muscles, near large arteries or nerves, or near vital structures
that incorrect needle placement may cause significant injury. Finally, optimal dosage

of botulinum toxin should be used.
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Recent Advances of Endoscopic Ultrasound in Biliopancreatic Disease
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Endoscopic ultrasound (EUS) is a useful modality for finding biliopancreatic
lesions, characterizing them and even performing tissue acquisition. Since the
endoscope could get very close to the biliopancreatic system from the upper
gastrointestinal tract, this modality possesses a stronger ability than computed
tomography and magnetic resonance imaging to detect small (<1 cm) biliopancreatic
lesions.

Two types of echoendoscope are commonly used: radial and linear types, and the
biliopancreatic system is examined from three locations. The left lobe of the liver (S2,
S3), caudate lobe, partial S4 of the liver, gallbladder, left kidney, left adrenal gland,
spleen and pancreatic neck/body/tail, are mainly examined from the stomach. The
pancreatic head and the common bile duct are mainly examined from the duodenal
bulb. In addition to the common bile duct and the main pancreatic duct, the ampulla
of Vater can be examined from the descending part of the duodenum.

EUS-guided tissue acquisition (EUS-TA) is classified as aspiration or biopsy
based on the types of needles being used. The procedure is performed using a linear
type echoendoscope. Currently, fine needle biopsy has almost replaced fine needle
aspiration because intact tissue cores can be obtained by the biopsy needle, enabling
pathologic and cytologic diagnoses. The sensitivity and specificity of EUS-TA are
85-89% and 96-99%, respectively, with a 2% seeding rate. It is generally used for the
diagnosis of pancreatic tumors, lymphadenopathy, and subepithelial tumors.

Apart from tissue acquisition, EUS-guided intervention has been developed over
decades to treat biliopancreatic diseases. EUS-guided transmural drainage has become
a standard management for complications of pancreatitis. It can effectively control
infection and alleviate symptoms from pseudocysts or walled-off necrosis.
EUS-guided biliary drainage is a procedure that creates a transmural fistula between
the biliary system and the upper gastrointestinal tract. This includes EUS-guided
hepaticogastrostomy, EUS-guided choledochoduodenostomy, and EUS-guided
gallbladder drainage. These procedures are considered alternative methods when
endoscopic transpapillary drainage fails or the patient is not a candidate for surgery.
EUS-assisted rendezvous method is a procedure that combines EUS and endoscopic
retrograde cholangiopancreatography to facilitate cannulation of the common bile

duct or main pancreatic duct under circumstances of difficult cannulation.



Ultrasound Evaluation of Liver Fibrosis: Tissue Elastography and ARFI

Fp i

1 BFHF RN 4

Liver elastography, a non-invasive method for measuring liver stiffness, is
employed extensively across various countries. "Rule of Five" enables the early
detection of compensated advanced chronic liver disease (cALD) and clinically
significant portal hypertension (CSPH). This early identification allows clinicians to
administer non-selective B-blockers to patients with cirrhosis and CSPH, thereby
reducing the risk of decompensation. As viral hepatitis becomes increasingly
controlled, steatotic liver disease (SLD) emerges as a significant concern.
Determining how to utilize liver elastography to identify patients with SLD at high
risk for non-alcoholic steatohepatitis (NASH) has become a critical priority. This
lecture will concentrate on the precision of liver elastography under various clinical
conditions and its effectiveness in the longitudinal monitoring of patients through

elastography.

Evolution of Ultrasound-guided Liver Cancer Ablation: My Journey in the Past
Two Decades

Ein g
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Liver cancer was found in the advanced stage before. After the introduction of
ultrasound, physicians used it to find liver cancer. Chemical agent injection to liver
cancer was found effective under the guidance of ultrasound and later thermal
ablation with different energy and electrodes made a more effective ablation and was
written into the guideline to be the fourth pillar of cancer therapy. Contrast agents
were introduced to diagnosis or guidance but were used in limitation without
reimbursement. Artificial ascites or pleural effusion were introduced to protect organs
near ablation for safety. Fusion/navigation for precise ablation has become popular
recently. Anesthesia also has an important role in good ablation. My medical process
has just been experienced through these learning processes and I will introduce them

to you about how to be an interventional oncologist.



Case Report: High Grade Ovarian Serous Carcinoma Mimicking OHSS after
IVF Treatment
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A healthy 38 year old woman, nulligravida initially visited our internal thoracic
OPD due to exertional dyspnea and shortness of breath. She had recently underwent 2
cycles of IVF treatment. During her first cycle, an ovarian cyst was found about
8x10cm. Contents were aspirated and sent for cytologic diagnosis; cellular atypia
was reported. She then underwent a second IVF cycle. One week after TVOR, she
complained of lower abdominal pain and fullness and a right ovarian cyst about
12x12cm was found again. The contents of the cyst were again aspirated for
pathological diagnosis. It was negative for malignant cells. Her symptoms were
treated as OHSS at the IVF clinic. However, one month later her symptoms fail to
improve and she continued to experience shortness of breath and chest tightness.
She then visited our Internal Thoracist for help where right pleural effusion and
ascites were found. Thoracentesis aspirated 200ml from the right lung and
parecentesis of 2500cc was done. A chest CT scan was performed 4 days later;
findings include a 14x8x10.9cm hypodense cystic mass with soft tissue component
originated from the right adnexa. Also there was bilateral pleural effusion and
ascites. Ovarian cancer suspecting a serous type cystadenocarcinoma was told. There
were also some soft tissue density lesions along gastrocolic ligament and bowel wall
suspicious of carcinomatosis and metastatic lymphadenopathies in aortocaval space.
CT scan reported cT3CNIMI1. She had elevated CA125 (682). She then underwent
a laparotomy, where frozen section revealed malignancy. A conservative debulking
surgery was performed, include right salpingo-oophorectomy, left salpingectomy, left
ovarian cystectomy, tumour debulking, omentectomy and enterolysis. Her final
diagnosis was ovarian high grade serous carcinoma, with multiple distant lymph node
metastases, suspicious pleural metastasis and peritoneal carcinomatosis, T2bN1M!,
stage IV, status post conservative debulking surgery. The patient is currently
undergoing chemotherapy with carboplatin and taxol. Target therapy with lynparza

and CIK cell therapy also arranged.
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Ultrasound plays a crucial role in the diagnosis and monitoring of gynecological
cancers, offering non-invasive, real-time, and accurate imaging of the uterus, ovaries,
and even the cervix. Compared to CT scans and MRI, ultrasound provides physicians
with easier access and dynamic evaluation. Early detection of abnormalities through
ultrasound can greatly benefit patients in subsequent diagnosis and treatment. The
following discussion will focus on uterine, ovarian, and cervical cancers, with

reference to recent literature and clinical cases.
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« Hyaline degeneration, Cystic degeneration, Red degeneration, Fatty

degeneration, Calcification degeneration, Necrotic degeneration, Septic
degeneration

* Malignant change

Uterine myoma — sono finding
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* Hypoechoic, isoechoic, or hyperechoic




Adenomyosis

* TENBERAE - AT EHUE (myometrium) -
o HEEAY - (RIRAL (WA - EHEDE S

* Sono findings
- FE®
o T-EEEME 5 hyperechoic

* RS HAREE

Endometrial polyp
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* Sono findings
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* Multiple cystic change

Ovarian tumor

* Simple cyst

« Functional cyst: follicular cyst, corpus luteum cyst,...
* Endometrioma

* Teratoma

Simple cyst
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Corpus luteum cyst

* DHREVETRNE © PEONRIERI G - RIE RS

* Sono findings
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Endometrioma
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« Sono findings
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* Thick wall
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* Sono findings

* Heterogeneous hyperechoic

* Rokitansky nodule or dermoid plug

« Echogenic, shadowing calcific or dental (tooth) components

* Fluid-fluid level

* Multiple thin, echogenic bands caused by the hair in the cyst cavity

TOA (tubo-ovarian abscess)
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« Sono findings
* Multilocular complex mass
* Septations, and irregular thick walls
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* Age
* Menopause
* Pregnant
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Ultrasound in Gynecology

Obstetrics
Gynecology
Urogynecology

4 Phases

Incontinence
urethral kinking
Bladder neck

Traumatic childbirth(genital
hiatus)

Pelvic floor
ultrasound

Pubovaginal avulsion

Timeline of application of
ultrasound in urogynecology

TVT-
O,Mesh
Sul position,
diagnosis kinking
Before After 3D
1995 1995 2000 B yitrasound
Reveal
Anatomy
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Applicability of Perineal Sonography
Anatomical Evaluation of Bladder Nec,k
in Women with and without Genuine
Stress Incontinence 7

Gin-Den Chen, MD,' Tsaung-Hsien Su, MD,? Long-Yau Lin, MD!

1 Dep: of O] ics & Chung Shan Medical & Dental College
o Hospital, 23, section 1, Taichung-Kang Road, Taichung, Taiwan
Urodynamic Unit, Department of Obstetrics & Gynecology, Mackay Memorial Hospital, Taiwan

Received 1 August 1995; accepted 7 November 1996

Abstract: Thirty-seven patients with proven genuine stress incontinence (GSI) un-
derwent ultrasound study to evaluate the bladder neck position relative to the sym-
physis pubis. Sixty women 1 40 parous and 25 nulliparous
women were recruited as a control group. Several parameters were found to be statis-
different between incontinent and control groups (P < 0.01). If 28 degrees or

mm were used as the cut-off point for rotational angle (RA) and descent of bladder
(DBN), the sensitivity, specificity, and positive and negative predictive values
78.0%, 76.9%, %, and 83.3%, respectively. The specificity and positive pre-

0 83.1% and 67.6% if these two parametats Were ueed
aphy is valuable in assessing anatomic change of the
‘predicting GSL. © 1997 John Wllsy & Eons I.nc

94,1997
4'phy, rotational angle; bladder neck descent; urinary




Perineal ultrasound for evaluating the bladder neck
in urinary stress incontinence

G N Schaer ', © R Koechli, B Schuessler, U Haller
Aftiliations + expand
PMID: 7824234 DOL 10.1016/0029 7844(34)00269 ©

Obstet Gynecol. 1995 Feb;85(2):220-4. doi
10.1016/0029-7844(94)00369-O
Abstracr

Objective: To assess the reproducibility of a new meathod for evaluation of the bladder neck with
perineal ultrasound and to compare it with lateral chain urethrocystography.

Methods: In the first phase, lwo investigalons examined 40 palients Using perineal ullasound (o
assess the reproducibility of a new measurement method for the determination of the bladder neck
position. In the second phase, 50 patients were evaluated by perineal ultrasound and lateral chain
urcthrocystography.

Results: With perineal ultrasound, there was good i inerag for g bladder
neck position, funncling, and bladder neck descent at rest and during the Valsalva mancuver, but not
for Lhe posterior angle betla during straining. Comparison of sonographic and x-ray assessmenls
showed good agreement for the bladder neck position at rest, but not during Valsalva, whereas the

posterior angle, lunneling, and bladder base descent differed belween The lwo lechniques al rest as

well as during Valsalva.

Conclusion: Wilh our new method for KT N T T e Tt e e eree]

urethrocystography is superior to perineal ultrasound only it bladder neck funneling is the aim of the
inferior if bladdcr neck mobility during maximal Valsalva is being investigated]

svaluation; it i

> Ultraschall Med. 1996 Dec;17(6):285-8. doi: 10.1055/5-2007-1003200,

[Comparison of gynecologic and perineal ultrasound
examination of women with stress incontinencel)

[Article in German]

D Fink ', G Schar, D Perucchini, U Haller

Affiliations + expand

PMID: 9082555 DOI: 10.1055/5-2007-1003200

Ultraschall Med. 1996 Dec;17(6):285-8. doi: 10.1055/s-
2007-1003200

A COMPARISON AIM: To determine how well results of gynecological and perineal
examinations of the urethrovesical junction correlate.

Abstract

Method: 186 women with urodynamically verified stress incontinence underwent a perineal
ultrasound and then a gynecologic examination. Standardised procedures were used for both. The
findings of the gynecological examination were compared with measurement values and
morphological findings from perineal ultrasound.

Results: There was agreement on the cystocele grade in 69% of the cases. The position of the bladder
neck as assessed by the ultrasound image revealed typical measurement values for this disorder. The
expected bladder neck funneling was detected in 49% of these women

Conclusion: In stress-incontinent women there is good correlation between the findings of the

[CINEC Il B ladder neck funneling-a morphological
nearly one-half of the

ign

Review > Int Urogynecol J. 2011 Sep;22(9):1085-97. doi: 10.1007/500192-011-1402-7.
Epub 2011 Apr 22.

Pelvic floor ultrasound in incontinence: what's in it
for the surgeon?

Hans Peter Dietz 1
Affiliations + expand
PMID: 21512829 DOI: 10.1007/500192-011-1402-7

Abstract

There is increasing interest in imaging techniques such as magnetic resonance and ultrasound
amongst pelvic floor surgeons, as evidenced by the number of workshops and conference
presentations in this field. Ultrasound is employed more, due to much lower costs, areater
accessibility and practicability. Consequently, this review focuses on sonography. At this time, imaging
is probably under-utilised in urogynaecology and female urology, although it has the potential to
greatly benefit our patients. In this review, | will outline the main uses of imaging in the work-up of
women with urinary incontinence, before and after treatment, and focus on areas in which this benefit

to patients and_clinicians.is most evident.
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Measuring the angle of the subpubic arch using
three—-dimensional transperineal ultrasound scan
intraoperator repeatability and interoperator
reproducibility

Sarah Choi 1, Symphorosa Shing Chee Chan, Daljit Singh Sahota, Tak Yeung Leung

Affiliations + expand
PMID: 22875664 DOI: 10.1055/5-0032-1322518

Am J Perinatol. 2013 Mar:30(3):191-6.
Abstract
Objective: A method of measuring the subpubic arch angle using three-dimensional transperineal
ultrasound scan (3DTUS) was , and the . and
reproducibility were investigated.

Study design: Using 3DTUS, volume data sets were obtained from the nine nulliparous pregnant
women by three operators (A, B, and C) in each of the three study sessions. With volume
reconstruction, a plane along the inferior edges of bilateral inferior pubic rami was obtained on the
axial section. The angle made between the innermost points of both inferior pubic rami at the level of
urethra and the for point of hysis pubis was i as the subpubic arch angle.
The of the operator (A) and the interoperator reproducibility
between A, B, and C were assessed by the repeatability coefficient and the interoperator intraclass
correlation (ICC), respectively.

Results: A total of 27 women were examined. The intraoperator repeatability was 4.73 degrees. The
overall interoperator ICC was 0.860, and increased from 0.794 in the first session to 0.945 in the third

Conclusion: With 3DTUS, it is feasible to measure subpubic arch angle with intracperator
repeatability and interoperator reproducibility. his easy-to-learn technique extends the possibilities

STTatare b Tesearch using 30TUS,

Review > Clin Obstet Gynecol. 2017 Mar;60(1):58-81. doi: 10.1097/GRF.0000000000000264.

Pelvic Floor Ultrasound: A Review

Hans Peter Dietz !

Affiliations + expand
PMID: 28005595 DOI: 10.1097/GRF.0000000000000264

Abstract

Female pelvic floor dysfunction encompasses a number of prevalent conditions and includes pelvic
organ prolapse, urinary and fecal incontinence, obstructed defecation, and sexual dysfunction. In most
cases neither etiology nor pathophysioloay are well understood. Imaging has great potential to

enhance both research and clinical management capabilities, and to date this potential is
underutilized. Of the available techniques such as x-ray, computed tomography, magnetic resonance

imaging, and ultrasound, the latter is generally superior for pelvic floor imaging, especially in the form
of perineal or translabial imaging. The technique is safe, simple, cheap, easil i and provides

high spatial and temporal resolutions.

Review > Best Pract Res Clin Obstet Gynaecol. 2019 Jan:54:12-30.

doi: 10.1016/j.bpobgyn.2018.06.006. Epub 2018 Jun 28.

Ultrasound in the assessment of pelvic organ
prolapse

Hans Peter Dietz 1

Affiliations + expand
PMID: 30082146 DOI: 10.1016/j.bpobgyn.2018.06.006

Abstract

Imaging is increasingly being used in urogynaecology. Because of low cost and universal availability,
ultrasound (US) is the most commonly used diagnostic modality, which allows the observation of

manoeuvres such as Valsalva and pelvic floor muscle contraction in real time. The ability to see

-13-

beyond surface anatomy is particularly important in the posterior compartment and in obstructed
defecation where this method may replace p Imaging is useful in
the form of 3D/4D multiplanar and tomograp US, as these give access to the
axial plane and the levator ani. This allows assessment of both avulsion, i.e. major maternal birth
trauma, and hiatal overdistension, i.e. ballooning. Both are major risk factors for both prolapse and
prolapse recurrence. This review will outline current clinical utility, introduce recent research in the
respective field and provide an overview of likely future utility of imaging in the investigation of pelvic

organ prolapse.




Review > Curr Opin Obstet Gynecol. 2020 Dec;32(6):431-440.

doi: 10.1097/GC0O.0000000000000659.

Ultrasound in the investigation of pelvic floor
disorders

Hans Peter Dietz !

Affiliations + expand
PMID: 32833745 DOI: 10.1097/GCO.0000000000000659

Abstract

Purpose of review

T ial ull with systems for obstetric imaging is now the commonest
diagnostic modality in pelvic floor medicine. This review will outline current clinical utility and
introduce recent research in the in of pelvic floor disorders, such as urinary and anal
incontinence, pelvic organ prolapse, obstructed defecation and of complications after sling and

mesh surgery.

Recent findings

There has been significant progress in standardization of imaging methods, and the International
Urogynecology Association has developed an online course encouraging this standardization.
Tomographic methods are increasingly used for imaging of the levator ani and anal canal. Several
comparative studies have investigated concordance between tomographic translabial imaging and
competing methods, and the wi ilability of has facilitated interethnic
comparative studies. Several meta- analyses have investigated risk factors for major pelvic floor
trauma and the role of pelvic floor abnormalities in prolapse recurrence after surgery.

Summary
The widespread use of imaging has the potential to change the management of pelvic floor

morbidity, such as urinary and anal incontinence, pelvic organ prolapse and related conditions. Even

in units and locations where the required systems are not easily accessible, the insights provided by
real-time imaging will enhance diagnostic and therapeutic capabilities.

Evaluation using Ultrasound

® The basic structures to include for the pelvic floor ultrasound
* Pubic symphysis
¢ Bladder
¢ Urethra
* Vagina
* Uterus (if present)
* The endoanal canal
¢ The levator plate

Techniques of ultrasound

* The integrity of the
is usually evaluated by documenting its insertion
at the inferior portion of the pubic symphysis
and measuring the dimensions of the

* Proper identification of all relevant anatomic
structures

* More than one modality may be required
* A two-dimensional (2D) assessment of the pelvic floor

¢ Dynamic assessment
p e

at rest
(static
assess
ment)

Dynamic assessment
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Box 13.1

Indications for Pelvic Floor Ultrasound

« Urinary incontinence

« Recurrent urinary tract infections

« Persistent dysuria

+ Symptoms of voiding dysfunction

+ Symptoms of pelvic organ prolapse

+ Obstructed defecation

+ Anal incontinence

+ Vaginal discharge or bleeding after pelvic floor surgery
« Pelvic or vaginal pain after pelvic floor surgery

+ Dyspareunia

+ Vaginal cyst or mass

+ Synthetic implants (slings, meshes, and bulking agents)
« Levator ani muscle assessment after childbirth

+ Obstetric perineal injury

+ Obstetric anal sphincter injury

« Perineal cyst or mass e

(From ATUM/TUGA practice parameter for the of T
1389-1400 (2019). htps://doi.org/10.1007/500192-019-03954-5.)

ultrasound
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«m, Ultrasound

Y 2
Diirt;

* Perineal ultrasound
 Introital ultrasound
» Endovaginal ultrasound

T
e

Perineal ultrasound

LY 5
Girst

Patient position: dorsal lithotomy position/ lateral postion
Preparation: Emptying bladder before examination

Probe: 2D perineal ultrasound include a B-mode capable
2D ultrasound system and a 3.5- to 6-MHz transducer

-2 Midsagittal view (placed on the perineum/vulva firmly)
- Coronal view (rotating the transducer 90 degrees, by
placing a dorsal inclination on the transducer)

Parting the labia and varying the degree of pressure of the
transducer may improve image quality.

3 phases: at rest, during squeeze, and with the Valsalva
maneuver

Visualize in real-time

<, Perineal ultrasound

Y 2
Diirt;

* Midsagittal view

* From ventral to dorsal
* Symphysis pubis (SP)
e Urethra
* Bladder neck
* Vaginal canal
e Uterus
e Cervix
* Anorectal canal

* The central portion of the
puborectalis muscle

« FIG. 13.8A, A schematic diagram and (B), the
ultrasound image showing a midsagittal view on two-
dimensional transperineal ultrasound

Uretha  vagina

Symphysis

T
e

Perineal ultrasound

LY 5
Girst

Measure the degree of pelvic prolapse at rest and
with Valsalva maneuvers

Hypermobility of the bladder neck (subjective and
objective)

Pelvic floor dyssynergia may be noted as a
paradoxical movement of the pelvic floor during these
maneuvers

An atonic pelvic floor is characterized by a lack of
levator plate movement with prompted Squeeze.

Observation of coordinated pelvic floor lift by
ultrasound may be indicative of pelvic floor
dysfunction.

The anal canal and sphincter complex (coronal view)

s,

cer,
ey

5
&

«m oD Perineal ultrasound

* To perform the examination, the patient is placed in
the same position as described for 2D ultrasound.

* The 3D-capable transducer is placed firmly on the
perineum, maintaining a midsagittal orientation.

* The transducer is then held in place while the images
are obtained at rest, durln%squeeze, and with the
Valsalva maneuver. The 3 ,Postprocessmg of the
|m?tges can be performed with the appropriate
software.

* The 4D imaging entails the real-time acquisition of
data to produce and save image cineloops. To .
perform 4D ultrasound, images are recorded during a

rompted maneuver such as a squeeze or maxima
alsalva maneuver.
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®  FIG. 13.9A, Translabial three-
dimensional ultrasound |mag§_s in the
mldsa?mal lane (left) and oblique
.aX|aI,?. ane Frlght) showing
ication of the plane of minimal
di Valsalva

iatal dimensions on
maneuver. The horizontal line in the
image on the left illustrates the
identification of the plane of minimal
hiatal dimensions in the midsagittal
Flan_e and is equivalent to the vertical
ine in the image on the right. The
dotted line in the image on the right
illustrates the minimal hiatal area on
Valsalva, which was measured at 19
cm2, indicating normal distensibility of
the hiatus. B,
imaging in the C (axial) plane for
assessment of levator gntegrgty. Slice
1 is the caudal slice; slice 8 is the
most cranial slice. The arrows
indicate the symphysis pubis.

omographic ultrasound




5‘"'“5 Introital pelvic floor ultrasound

ainit;

* Introital pelvic floor ultrasound
requires an endocavitary front fire
transducer.

* Initial staticimage
» Urethrovesical junction and

ARA

* A dynamic assessment of the

pelvic floor

* Levator ani complex (squee
and Valsalva maneuvers, .
followed by a 3D assessme.\;

* Anal sphincter complex (Axial

P Endovaginal ultrasound (EVUS)
§

’«nﬁ
* Pelvic floor assessment

« a 2D static and dynamic
assessment, 3D

* In the dorsal lithotomy position

« comfortable amount of urine in
the bladder

* The transducer: in a neutral
position, avoiding excessive
pressure on the surrounding
structures

* Performed at rest, with a
Valsalva maneuver, and
during pelvic floor muscle

ontraction.

Video

\xllr,

St

* Three-dimensional endovaginal ultrasound
showing minimal levator hiatus, anorectal
angle, and levator ani muscles.

+ https://ebooks.health.elsevier.com/97803238
26181/video/chapters/9780323826181XXX13
X0/41c45852-50¢5-411f-a59b-4b0203d06d6a

Distal

FIG. 13.11A, Schematic of placement of
{tree-dimensional (30) endovaginel
transdycer. B, 3 endovaginal uirasound
« FIG. 13.12Three views of urethra diverticulum on the x, y,
and z planes using three-dimensional endovaginal
sonography.

uh,’

Bladder
N A : FIG. 13.13 Three-
ll. dimensional
ultrasound

showing anterior
mesh and two
midurethral slings.

D Transrectal ultrasound

e

”«a.ﬁﬁ
* A high-resolution, multifrequency, mechanical
360-degree rotational transducer

+ Evaluation of anal sphincter defect or
pathology - “gold standard”

+ Patient position: lithotomy, lateral, or prone
position

anterior aspect of the anal canal is superior on the screen,
at the 12 o'clock position

Probe

puborectalis
muscle

6 cm into the anal canal
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A striated muscle
hyperechoic ring .

FIG. 13.14Example of a
normal three-
dimensional endoanal
ultrasound. EAS,
External anal sphincter;
IAS, internal anal
sphincter.

A continuous
smooth muscle

hypoechoic ring

The conjoint longitudinal
muscle consists of a
mixed echogenicity layer
between the two
sphincters

Applications of ultrasound in evaluating

(adisorders of the lower urinary tract and
Rt/ Pelvic Tloor

* Anterior compartment

* Urinary incontinence

» Urethral and periurethral abnormalities
» Posterior compartment

» Postoperative findings and synthetic mesh
materials

Anterior compartment
via Transperineal ultrasound

Via transperineal ultrasounds and
endovaginal ultrasound

Transperineal ultrasound: bladder neck
descent, urethral hypermobility, cystocele,
and cystourethrocele.

The position of the at
rest and at maximal Valsalva may be
measured relative to the central line of the

or its inferoposterior margin.

Anterior compartment
i\ via Transperineal ultrasound

¢ the bladder neck and proximal urethra > rotate in the inferior
and posterior directions

¢ distal urethra - remains stable (tethering to the SP and
pelvic side walls)

¢ Defination; no standard measurement !!! > movement
cutoffs > 20, 25, or 30 mm

* Hypomobility of the urethra. = increases the risk of
failure after placement of a midurethral sling
* Loetal (2016),

* Repeat sling su_r%ery for Ul in patients - limited urethral mobility
diagnosed by either Q-tip test or ultrasound - greater risk of sling
failure *4
* Viereck et al. (2015)
* TVT-O : decreased bladder neck mobility of 10 mm or less on
ultrasound -> risk of failure *2 N

Anterior compartment
via endovaqinal ultrasound

A 3D EVUS - provide a detailed anatomic
depiction of anterior compartment structures
* The trigone

* The compressor urethra

» The urogenital sphincter

« Urethral complex: urethral width, length, and
volume

» Vaginal cysts and masses, including Skene’s
gland cysts, urethral diverticula, and Garner’s duct
cysts

» Ectopic and dystopic ureters

-17 -

Urinary incontinence
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» Various ultrasound techniques and findings
* The measurement of a postvoid residual
» Evaluation of the bladder (by perineal ultrasound)
» Urethral hypermobility

+ Bladder funneling (in asymptomatic women or
Urge incontinence)

NO significant clinical benefit in the
standard evaluation of Ul




Urethral and periurethral
abnormalities

. e e Diverticulum Contrast-enhanced radiography
. . - (e.g., voiding cystourethrography,

* Alocalized outpouching of the urethral mucosa retrograde double-balloon positive
into the surrounding nonurothelial tissues pressure urethrography)

* Mainly in adult women

» Elusive lower urinary tract symptoms (e.g., Ul,
dysuria, dyspareunia, vaginal mass)

» Often overlooked - urethral calculus formation,

chronic or recurrent urinary tract infections, or,
rarely, malignant transformation

- Invasive
- Technically difficult

- Only able to visualize diverticula
that are patent enough to allow
filling with contrast material

*  FG. 13.15Three-dimensional ultrasound volume
showing the location of a urethral
and a midurethral sling (yellow arrows).

MRI or ultrasound

Urethral and periurethral .
abnormalities «m\ Posterior compartment
kil

&2

* Ultrasound can help differentiate a diverticulum
from other periurethral cystic lesions

* Ectopic ureters

¢ Calcifications Very useful in surgical planning with
« Iniected terial invaluable information >shape, size, and
njeécted material | |ocation in relation to the urethra and

¢ Urethral tumors \ bladder.

Recetoceles sigmoidoceles

. Enterocele Intussusception
* Vaginal masses
* Detrusor hypertrophy (bladder wall thickness Posterior
<detrusor instability) compartment

Provides visualization of defects of
the rectovaginal septum (rectocele)
and measurements of the ARA

Posterior compartment - Rectocele Posterior compartment

QD QD
T, 2

Sy (o2
& i Ign;e‘rocele - A hernia of the most inferior poi i
point of the abdominal
* True rectocele is defined as the herniation of the cavity into the vagina or pouch of Douglas.
anterior rectal wall into the vagina - downward movement of abdominal contents into the
« Definitions of rectocele in defecography vagina, ventral to the rectal ampulla and anal canal
(measuring the depth of the rectocele Sigmoidocele  seen by differentiating hyperechoic stool movement
Ferpendlcular to the expected line of contour of from the surrounding tissue
he rectal wall. )

Intussusception the rectal wall telescopes into the rectal lumen, and

. t - i
1+ Degree: <1 cm in depth may involve the rectal mucosa or the full thickness of

» 2nd degree: 2-4 cm in depth

+  3rd degree: > 4 cm in depth the rectal wall
. During Valsalva Pelvic floor - Lagk of norma! relaxation of the puborectalis muscle
* Descent of an enterocele dyssynergy dunngjdetecarion . .
* Movement of the puborectalis and ARA to evaluate for - Adifficult condition to verify through clinical
pelvic floor dyssynergy examination.

* Visualization of intussusception. - Visualized as narrowing of the ARA, shortening of
the levator hiatus, and thickening of the puborectalis
muscle
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Postoperative findings and synthetic
mesh materials

Ultrasound is the best imaging modality for visualizing
synthetic vaginal mesh implants

Polypropylene - highly echogenic on ultrasound

Determine the size, shape, position, distortion, and
mobility of the implants

Difficult to discern implanted mesh (which may be
shrunken, contracted, or folded) from the surrounding scar
tissue by palpating

Video 13.3 shows a 3D EVUS jllustrating the details of
vaginal mesh and a sling. In this case, the patient was
diagnosed with mesh erosion on cystoscopy after gross
hematuria. She had a prior anterior vaginal mesh and
sling, and the 3D ultrasound identified the left arm of the
vaginal mesh in the bladder.

Anterior

* FIG. 13.16Three-dimensional
ultrasound volume. Anterior
vaginal mesh and slings are
labeled

Distal In the case of midurethral slings,
ultrasound can help distinguish
transobturator versus retropubic
slings. A 3D ultrasound is helpful in
locating and “mapping” the location
of the synthetic material on axial,
sagittal, and coronal images
relative to the bladder neck.

* FIG. 13.17A folded
midurethral sling is
noted on three-
dimensional ultrasound
in a patient complaining
of voiding dysfunction
with an elevated
postvoid residual.

This can be helpful in planning a procedure to remove
permanent synthetic materials in the absence of an

E operative report, or as adjunctive imaging in cases where

the synthetic materials appear to be displaced.

fied left anterior
vaginal mesh
erosion in the
bladder

. FIG. 13.18A, Mesh erosion in the bladder noted at the time of cystoscopy in a patient at the time of
gross hematuria workup. This same patient had a history of anterior vaginal mesh and sling placement.
, Three- dimensional ultrasound of this same patient allowed for visualization of the anterior vaginal
h, confirmed as the area of mesh noted in the bladder.

* FIG. 13.19Three-
dimensional
ultrasound. Sagittal
view of urethral
bulking agent
noted as a
hyperechoic
sphere.
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Postoperative findings and synthetic
mesh materials

* Video 13.3 shows a 3D EVUS illustrating the
details of vaginal mesh and a sling. In this
case, the patient was diagnosed with mesh
erosion on cystoscopy after gross hematuria.
She had a prior anterior vaginal mesh and
sling, and the 3D ultrasound identified the left
arm of the vaginal mesh in the bladder.




ndoanal ultrasound — Fecal incontinence

puborectalis

The olfj stanldard for Upper Musdle
morphologica !
assessment of the anal Ring of1AS
cana
Diagnostic test for fecal ' Complete ring
incontinence after a Middle OFIAS and EAS
traumatic childbirth perinei muscle
Axial plane; upper,
middle, and lower Lower Suboutansous
part of EAS
Distal
Probe

* FIG. 13.20Three- dimensional
endoanal ultrasound showing
an intact internal anal
sphincter (hypoechoic ring)
and a defect of the external
anal sphincter (hyperechoic)
from the 10 to the 2 o'clock
positions. IAS, Internal anal
sphincter; EAS, external anal

5 sphincter.

/k\ 2= Intact IAS

{ \\ Y

A

* By defining the margins of
disruption, ultrasound
provides invaluable
information for the surgeon if
surgical repair is considered.

Endoanal ultrasound

* Video 13.4 shows an example of 3D
endoanal ultrasound with an intact IAS and
an EAS defect from about 10 to 2 o’clock.

* FIG. 13.210rthogonal views
of external anal sphincter
and internal anal sphincter
and anal mucosa on three-
dimensional/four-
dimensional translabial
sphincter imaging.

Transperineal imaging of
the anal sphincter. The
advantage of an exoanal
approach is that it reduces
patient discomfort while
minimizing distortion of the
anal sphincter canal.

Comparative Study ~ > Int Urogynecol J. 2016 Dec;27(12):1899-1903

doi: 10.1007/500192-016-3055-z. Epub 2016 Jun 1.

The evolution of transperineal ultrasound finding:
the external anal sphincter during the first years
after childbirth

Ka Lai Shek ' 2, Vincent Della Zazzera 3, Ixora Kamisan Atan 3, Rodrigo Guzman Rojas 3,
Susanne Langer 2, Hans Peter Dietz 3

Affiliations + expand
PMID: 27250832 DOI: 10.1007/500192-016-3055-z
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Basic Sonography Fetal Assessment and Soft Markers Finding

ERGRE
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Ultrasound in obstetrics provides invaluable insights into fetal development and

maternal health. Basic sonography fetal assessment plays a crucial role in monitoring
pregnancy, detecting anomalies, and guiding clinical management.
Sonography fetal assessment include biometric measurements, fetal anatomy
evaluation, and placental assessment. Biometric measurements such as biparietal
diameter (BPD), head circumference (HC), abdominal circumference(AC), and femur
length(FL) are essential for estimating gestational age and assessing fetal growth.
Detailed fetal anatomy evaluation involves visualizing various anatomical structures,
including the brain, heart, spine, limbs, and abdominal organs, to identify any
structural abnormalities. Additionally, placental assessment assesses placental location,
size, and morphology, providing information about fetal well-being and pregnancy
complications such as placental insufficiency.

Soft markers are sonographic findings that may indicate an increased risk of
chromosomal abnormalities or other fetal conditions. Common soft markers include
increased nuchal translucency, echogenic intracardiac foci, choroid plexus cysts, renal
pelvis dilatation, and echogenic bowel. While soft markers are often benign and
resolve spontaneously, their presence may warrant further diagnostic evaluation, such
as genetic counseling, invasive testing, or advanced imaging modalities.

Sonography fetal assessment is a cornerstone of prenatal care, offering insights
into fetal well-being and early detection of anomalies. Soft markers findings add
complexity to prenatal diagnosis, highlighting the importance of careful interpretation

and individualized management strategies.
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Echocardiographic Evaluation of the Right Heart Disease in Intensive Care Unit

L
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Acute dysfunction of the right ventricle (RV) can cause and exacerbate many
common critical illnesses, including acute respiratory distress syndrome, pulmonary
embolism, acute myocardial infarction, and complications following cardiac surgery.
Several supportive therapies, such as mechanical ventilation and fluid management,
may worsen RV dysfunction, potentially leading to aggravated shock conditions.
Patients presenting with right heart (RH) failure often exhibit complex and aberrant
cardio-pulmonary physiology, with symptoms varying widely.

Recently, there has been growing interest in evaluating the RV. Advances in
echocardiographic techniques and technology have significantly enhanced our ability
to assess the RV both qualitatively and quantitatively. Echocardiographic measures,
such as the right ventricular fractional area of change, tricuspid annular plane systolic
excursion, and tissue Doppler imaging help for assessment of RV function. These
techniques offer valuable diagnostic and prognostic insights into a wide range of
clinical conditions, including pulmonary hypertension and congestive heart failure.

Echocardiography is set to become the foremost modality for RV evaluation.

Resuscitative TEE in Emergency Department

PRk F b
AL B AFRADFEN

Speckle tracking echocardiography (STE) is a sophisticated echocardiographic
method that quantifies the deformation and function of the myocardium. Recently, the
incorporation of STE with transesophageal echocardiography (TEE) has been
recognized as a promising approach for evaluating cardiac function and deformation
during cardiopulmonary resuscitation (CPR). Three-dimensional (3D)-STE can
provide a more comprehensive quantitation of LV geometry and function. To our
knowledge, there is currently no evidence available regarding the application of
3D-STE in patients with cardiac arrest. We illustrated the use of TEE combined with
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3D-STE (Philips QLAB 3D quantification advance, Philips Healthcare, USA) in 2
patients with cardiac arrest, revealing stroke volume and ejection fraction
measurements at various locations of the area of maximal compression (AMC). Rapid
application of 3D-STE in the documentation of the severity of occlusion in each
coronary artery is also feasible in patients with 3v-CAD before cardiac angiography.

The bull-eye image can help cardiologists set the priorities of angiography.

Hidden Cause of Severe Pulmonary Hypertension, a Pitfalls of
Echocardiography

R E
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Case Presentation: A 47-year-old male with a history of liver cirrhosis,
autoimmune-induced hepatitis, and recurrent esophageal varices presented with
worsening dyspnea on exertion, eventually progressing to dyspnea at rest. Initial
investigations highlighted severe pulmonary hypertension, mild mitral regurgitation
(MR), and suspicion of sinus of Valsalva rupture with a left-to-right shunt. Despite
therapeutic interventions, including Revatio and Concor, and investigations for
autoimmune disorders, the patient's symptoms persisted. Further echocardiographic
follow-up aimed at ruling out ventricular septal defect (VSD) eventually led to the
identification of a Gerbode defect, prompting successful transcatheter repair.
Discussion: The Gerbode defect, an abnormal shunt from the left ventricle to the right
atrium, can lead to significant hemodynamic consequences and severe PH. This case
underscores the critical role of comprehensive echocardiographic evaluation in
patients with unexplained severe PH, highlighting the potential for echocardiographic
pitfalls and the necessity of considering rare defects in the differential diagnosis.
Conclusion: Critical care echocardiography plays a pivotal role in uncovering hidden
cardiac anomalies contributing to severe pulmonary hypertension. This case of a
Gerbode defect illustrates the importance of thorough and repeated echocardiographic
assessments to ensure accurate diagnosis and effective management of complex
cardiovascular conditions.
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Echocardiography in Mechanical Circulatory Support (MCS)

H3 ft_":%‘f;a:

Initially, triage of a patient with shock is performed in ER based on pre-hospital
information. Then, initial diagnosis of cardiogenic shock was made by blood gas,
ECG, and Echo (RUSH exam), and evaluation of shock severity and trend.
Echocardiogram can frequently use in evaluate LV, RV function, recovery of native
heart functions, signs of aortic or mitral valve regurgitation, pericardial effusion, LV
thrombus, and the correct placement of the device to avoid complications. From initial
evaluation of the proper mechanical device to weaning devices, echography plays an

important role.

To Wean or not to Wean: Echocardiography Evaluation during Weaning from
Mechanical Ventilation

—ggg.;u%‘ga:
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Weaning from mechanical ventilation is a challenging step during recovery from
critical illness. Here we discuss multiple parameters of transthoracic
echocardiography associated to successful weaning outcome, and other variants such
as whether LVEF and preload related to weaning from mechanical ventilation, and
medication which may or may notboost the process of weaning duration or weaning

successful rate.
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