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INTRODUCAO

- Avancos da medicina reprodutiva - necessidade de novos métodos de imagem

- HSG virtual = HSG convencional + TAC multicorte

Indicacbes

- HSG convencional ComplicacGes

-Infertilidade

- Abortos espontaneos recorrentes

- Avaliagdo pré-operatéria de miomectomia
- Avaliacdo pos-cirurgica de lagueacgao tubar

- Hemorragia

Técnicas - Infeccdo

- TAC multicorte - revolucionou o estudo do coragdo, célon e vias areas
- imagens 2D, reconstrucoes 3D e endoscopia virtual

- informacao adicional de outras estruturas pélvicas adjacentes




- AB profilactica Contra - IndicacGes

. . -Gravidez
- 7-10°2 dia do ciclo menstrual

- Infeccao pélvica activa

- Posicdo ginecoldgica; assepsia do perineo e colo (iodopovidona); canula 10 F

- 2,5 ml de iobitrol diluido em 12,5 ml de solucao salina (injector)

- Aparelho TAC 64 cortes (inicio da aquisicao aos 45 seg)

Betuct i colitten 64 x 0,625 mm Automatic modulation of the tube
, , current (range, 120-250 mAs) is used to allow
Section thickness 0,9 mm T = . ; : :

radiation dose saving in accordance with the
Reconstruction interval 0,45 mm

patient’s size along the z-axis. The acquired image
Scanning time 3-4 seg




- Reformatacoes multiplanares

- Imagem multiplanar curvilinea

- MIP (“Maximum Intensity Projection”)

- excelente detalhe anatémico (p.e. trompas)

- Volume rendering

- 3D; util para detectar estenoses, irregularidade da parede, podlipos e

hidrosalpinge

- Endoscopia Virtual

- esclarecimento de achados duvidosos




Figure 2. MIP image from virtual hysterosalpingog-
raphy provides = ) : C

which appear patent, h an adequate amount

ontrast material spilling into the peritoneal cavity.

Figure 1. Curved multiplanar image from virtual
hysterosalpingography depicts a septate uterus.
Curved multiplanar reconstructions allc

luation of tf
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Figure 4. Virtual endoscopic image from vir-
tual hysterosalpingography shows an endometrial
polyp that protrudes from the lateral uterine wall

Figure 3. Volume-rendered image from virtual
hysterosalpingography shows the normal appear-
ances of the cervix, uterus, and fallopian tubes.




COMPLICACOES

- risco extremamente baixo (@ “clamping” do colo, traccdo do colo)

-l risco de reaccdes vaso-vagais (exame indolor)
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- HSG convencional > Histerosonografia ou Histeroscopia
- @ necessidade de “clamping” ou trac¢do do colo

- @ necessidade de posicionamentos (filme 3 = decubito lateral dto)

‘ menos doloroso, mais confortavel e mais bem tolerada




- PROBLEMAI!!! = irradiacdo das gonadas em $ em idade reprodutiva

- HSG convencional: 1ImSv (extremamente dificil conseguir na pratica)

practice (19). The estimated radiation dose for vir-
tual hysterosalpingography also may be relatively
low; at our center, it is even lower than that for
conventional hysterosalpingography (20). Many

methods is automatic tube current modulation
along the z-axis. In our series of more than 1000

along the z-axis. In our series of more than 1000
patients, the mean effective radiation dose for
virtual hysterosalpingography performed with this
dose reduction method was 2.6 mSv (9).

- técnicos e médicos nao sao expostos a radiacao




Figure 6. MIP image from virtual hysterosal-
pingography in a 34-year-old woman with a his-
tory of infertility shows a small diverticulum-like
outpouching (arrow) in the left lateral wall of the
cervical canal. This incidental finding represents
a normal cervical gland.

- protrusdo para fora do contorno do colo

com um aspecto tubular ou sacular
- glandulas endocervicais normais, mas mais
proeminentes preenchidas por produto de

contraste




PREGAS UTERINAS

- pregas longitudinais distribuidas

paralelamente ao eixo longo do corpo uterino

- nao associadas a patologia

- remanescentes dos ductos de Muller

Figure 7. Myometrial folds. Virtual endo-
scopic view from multidetector CT hystero-
salpingography in a 38-year-old patient with a
history of secondary infertility shows multiple
linear structures that parallel the long axis of
the cervix (arrowhead). This is a normal ap-
bearance of the myometrium.




ESPASMOS TUBARES

- defeitos de preenchimento de lineares que parecem separar 0s cornos

uterinos da cavidade uterina

—

Figure 8. Muscle contractions mimicking cornual disruption in a 41-year-old woman with primary in-
fertility. Volume-rendered (a) and MIP (b) images from virtual hysterosalpingography show symmetric
linear defects (arrows) at the cornual-tubal junctions, findings indicative of normal muscle contractions.

d.




Dilatacao

CALIBRE

Estreitamento /
Estenose

- polipos
DEFEITOS DE - sinéquias

- miomas submucsoso

Variante do
normal

Achado patolégico - adesdes pos-cirurgicas

- trauma instrumental

- leiomioma do colo uterino

cosal myomas. Polyps occur infrequently in this

REPLECCAO - remanescentes congénitos ocation, but they are easily detected at virtual
aphy. Findings on the inital

axial images
settings ma




congenitas
e Anomalias adquiridas

Defeitos de
repleccao

Anormalidades & i ”

de parede e Adenomiose
uterina ~* Altera¢des pos-cirurgicas




- Utero argueado
- Utero septado

- Utero unicérneo
- Utero bicérneo

Figure 14. Unicornuate uterus in a
29-year-old woman with primary infer-
tility. MIP image from virtual hystero-
salpingography shows an asymmetric
and laterally displaced uterus that lacks
the customary pear shape.




-Utero bicdrneo Vs utero septado
, I most cases, the
e l:isTald nilar appearance at hys-
b.

.

Figure 16. Septate uterus in a 32-year-old woman with a history ecurrent abortions.
{a) MIP view shows an incomplete uterine septum. (b) Virtual endoscopic view shows the
sepum and both cornua.

of virtual hysterosalpingograph
evaluating the uterine wall ¢
wtour. With
ingography may
1NIquEs
enital

anomalies in a single examination.

.
Figure 15. Bicornuate uterus in a:

rendered (b) images from virtual hysterosalpingography show a uterus with a normal right cornu (
and a dilated left cornu (==).




POLIPOS ENDOMETRIAIS

- HSG convencional - distincao dificil com miomas submucosos

- pequenas dimensdes - passam despercebidos

- HSG virtual

- dg preciso destas lesdes

- detecta polipos de dimensdes
reduzidas

4.

Figure 17. Endometrial polyp. (a) Volume-rendered image shows a filling defect in the
anterior wall of the uterine cavity (arrow). (b) Virtual endoscopic view shows an elevated
lesion (arrow) that represents a polyp.




MIOMAS SUBMUCOSOS

- leiomiomas submucosos - abortos recorrentes, menorragias e infertilidade

- HSG convencional — defeitos de preenchimento que distorcem cavidade uterina

- HSG virtual - formacdes com atenuacao > ou < que o miométrio normal

a.

Figure 18. Submucosal myomas in a 43-year-old patient with a history of worsening
metrorrhagia over 1 year. (a) Sagittal multiplanar reconstruction shows the uterus dis-
tended by contras terial, with multiple filling 5 in the anteroinferior (open arrow),
yosterosuperior arrow), and anterior (arrow spects of the wall, fin sug-
gestive of submucosal leiomyomas. (b) Virtual endoscopic view shows the corresponding
lesions protruding into the uterine cavity (arrows and arrowhead).

- HSG virtual

- formacgdes com atenuacdo > ou <
gue o miométrio normal

- facilmente diferencia os miomas
submucosos de outras causa de

defeitos de repleccao




SINEQUIAS

- aderéncias uterinas (curetagem endometrial ++; inf endometriais)

- sindrome de Asherman (multiplas sinéquias e infertilidade)

- HSG virtual

- imagens lineares e irregulares,

com aspecto serpiginoso

i b.
Figure 19. Uterine synechiae at virtual hysterosalpingography. (a) Volume-rendered image
shows a linear defect (arrow) that extends from the uterine fundus to the body, a finding

suggestive of a synechia. (b) Virtual endoscopic view shows extension of the adhesion to the
region of the left cornu and fundus (arrowhead).




LEIOMIOMAS

Submucosos

Intramurais

Subserosos

- Reducgdo das dimensdes da cavidade uterina ou distor¢cao
dos contornos desta

- Causa de infertilidade ao afectar paténcia da cavidade
endometrial ou ao obstruir as trompas

- HSG convencional ndao consegue detecta-los

- Na HSG virtual s3o identificados como massas focais com
atenuacao diferente do miométrio normal

- HSG convencional nao consegue detecta-los

- A HSG virtual consegue detecta-los porque alteram
contorno externo do uUtero




L E I 0 M I 0 M AS be missed at virtual hysterosa

Ipin

M

a.

Figure 20. Fistulation after embolization of an intramural myo
images from virtual hysterosalpingography
and the necrotic myoma.

na. Volume-rendered (a) and MIP (b)
how a connection (arrowhead) between the uterine cavity




ADENOMIOSE

- patologia em que as gls do endométrio se estendem para o interior do miométrio

- associada a infertilidade

- causa dor pélvica e hemorragia uterina anormal
HSG virtual

- imagem diverticular que se estende para o interior
do miométrio
- achado pouco especifico e apenas uma pequena

percentagem representam de facto adenomiose

Figure 21. Focal adenomyoma. {a,

by MIP (a) and volume-rendered (b)

images from virtual hysterosalpingog-

raphy show a small cavity in the fun-

dus (arrowhead), a finding suggestive

of a focal adenomyoma. (c) Virmal ADENOM'OSE
endoscopic view of the uterine interior

in the region of the fundus shows the FOCAL
adenomyoma as a diverticulum-like




Figure 21. Focal adenomyoma. (a,
b) MIP (a) and volume-rendered (b)
images from virtual hysterosalpingog-
raphy show a small cavity in the fun-
dus (arrowhead), a finding suggestive
of a focal adenomyoma. (c) Virtual

- view of the uterine interior
in the region of the fundus shows the
adenomyoma as a diverticulum-like
outpouching (arrowhead).




Figure 22. Diffuse adenomyosis. MIP (a) and volume-rendered (b) images from virmal hysterosalpingography
show multiple variable-sized branchlike cavides that extend into the uterine wall in the fundic region {arrow).

- “cavidades” de tamanhos variados, irregulares,

ADENOMIOSE
DIFUSA

com um aspecto ramificado e que se estendem da

cavidade uterina para o miométrio




ALTERACOES POS-CIRURGICAS

- HSG virtual permite visualizar alteracbes em Q que realizaram algum tipo de cirurgia
(cesariana, miomectomia para tratamento de miomas submucosos)

CESARIANA = deformidade em forma de cunha
ao nivel do orifico interno do colo uterino

Figure 23. Postoperative adhesions
from cesarean sections. MIP image
from virtual hysterosalpingography in
a 38-year-old woman with a history of
IW0 cesarean sections shows areas of
irregularity and a wedge-shaped defor-
mity (arrow) in the cervix.




MULTIPLAS CESARIANAS - ruptura do tecido

cicatricial pode levar a formacdao de uma fistula
entre o Utero e a cavidade pélvica

ﬂl
Figure 24.

Uterine fistula at virtual hysterosalpingography in a 37-year-old woman with a history of four
cesarean sections, pelvic discomfort and frequent painful urination for 6 months, and severe menstrual W
{a) Sagittal MIP image of the pelvis shows a linear defect (arrowhead) that extends outward from the uterus
at the isthmus, a finding that represents a uterine fistula. (b) Coronal oblique volume-rendered image shows
that the fistula (arrowhead) connects the uterus with free intraperitoneal fluid.




- HSG virtual permite: spatial resolution constraints. Virtual hysterosal-
- visualizacdao do lumen e parede das trompas 1gography performed with a 64-row multide-
o d o irtual lo interior d >ctor C'T scanner not only can depict the tubal
- Navegacao enaoscopica virtual pelo Iinterior de tubal wall but also allows virtual
trompas endoscopic navigation within dilated tubes.

-Facil deteccao de oclusao ou estenose tubar

OCLUSAO TUBAR

- causa: infeccao, pds-cirurgica

- interrupcao abrupta sem opacicacao da porcao +
distal

- unilateral / bilateral

- se a oclusao ocorrer na por¢cao ampular a trompa
pode ficar dilatada e formar-se uma hidrossalpinge




HIDROSSALPINGE

- causas: sequela de infeccao, endometriose, cirurgia pélvica

- HSG virtual - consegue dar uma visao anatdmica interna da trompa dilatada,
semelhante a que se consegue com a Faloscopia, que € uma técnica micro-
endoscopica que permite o exame directo das trompas

a.
Figure 26. Unilateral hydrosalpinx. Volume-rendered (a) and MIP (b) images from virtual
hysterosalpingography show right ampullary dilatation, with no intraperitoneal spillage of con-
trast material.




direct internal examination of the tubes. Like
allusuzlpv virtual endoscopic navigation during
T }pmﬁ"w%mpm’ allows the detec-

Figure 27. Ampullary tubal dil-
atation. (a, b) MIP (a) and vol-
ume-rendered (b) images from
virtual hysterosalpingography
demonstrate mild dilatatdon of
the ampullary segments of both
Tallopian tubes, with intraperito-
neal spillage of contrast material.
{c) Virtual endoscopic i

shows intratubal adhesions.




- aquisicao de imagens de toda a pélvis - vantagem de se poderem encontrar
acidentalmente outros achados extra-uterinos

- lesOes anexiais soélidas ou quistica
- anormalidades intestinais

- massas pélvicas

- anormalidades dsseas

Figure 28. Owarian teratoma. Axial pelvic multide-
tector CT image obtained at virtual hysterosalpingog-
raphy shows a large left ovarian mass that contains fat
tissue and calcification.




The HSG provides information limited to the fallopian tubes. Virtual HSG was
born with the aim of providing more accurate information about the uterine
cavity, cervical, uterine wall and pelvic cavity.

Gynecologists, in particular fertility specialists are very satisfied with the images
and the information provided by the HSG virtual.

This method was born in our department in 1999 when we try to combine a
technique already established as the HSG with CT technology.

We got experience with different equipment and techniques. At this point we
have studied over 2000 patients with 64-row MDCT.
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The high demand for studies inspired other centers in our country to be trained
in the method. We have also received fellows from other countries. In terms of
publications, this year we saw a group of Turkey published their experience:

Fertility and Sterility, Volume 93, Issue 7, 1 May 2010, Pages 2383-2384
Onder Celik, H. Muammer Karakas, Seyma Hascalik, M. Emin Tagluk

FERTILITYZ
STERILITY

The Official Journal of the
Amarican Society for Reproductive Medicine

Virtual hysterosalpingography and hysteroscopy: assessment of uterine cavity and fallopian
tubes using 64-detector computed tomography data sets

Onder Celik, I'-.-'1.EI.§E_B"E', H. Muarmmer Karakas, M.D.E, Sevma Hascalik, M.0.2, M. Emin Tagluk, Ph.D.£
Feceived 4 December 2008; received in revised form 12 March 2009; accepted 3 May 2009, published online 25 June 2009,

Hysterosalpingography is the primary technique in providing coarse information on the morphaology of endometrial cavity and

mina i, Bd-detector computed tomography was used for three-dimensional imaging of
endametrium and fallopian tubes.
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We do not use routine antibiotic prophylaxis.

In the virtual HSG is not necessary to pull the uterus, therefore avoid the use of
tweezer. This approach is less traumatic and avoids complications due to
bleeding.

The main indication is infertility. This method achieves a comprehensive
evaluation of the uterus and fallopian tubes and some additional information.
You can avoid the use of MRI in cases of malformation, or an
sonohysterosalpingography in cases of endoluminal lesions in the uterine cavity.

Javier Vallejos
PD: congratulations for 7-0!




- menos complicacoes
- menos doloroso, mais confortavel e mais facil
- estudo mais detalhado e rigorso do sistema reprodutor feminino num sé exame

- capacidade de diferenciar Utero septado de utero bicérneo, sem necessidade
de conjugar informacao da HSG convencional com ecografia pélvica ou RMN

- capacidade de diagnosticar leiomiomas subserosos e intramurais

- melhor detalhe anatomico das trompas com algoritmo MIP e possibilidade de
navegacao endoscopica virtual

- possibilidade de estudo de estruturas anatdmicas extra-uterinas e de detectar
patologia extra-uterina acidentalmente

accurate evaluatnon of tubal patency. However,
the resultant exposure of the patient to 1onizing
radiation 1s a relative disadvantage that must be

scanning technique. In future, this test may
replace the current standard, hysterosalpingog-

T e —— T — e raphy. In comparison with that method and with
welghed against the clinical purpose. In cases :




