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Abstract

Resumo

Image-guided percutaneous procedures in deep pelvic
sites: review of the main approaches™

Procedimentos percutdneos pélvicos guiados por imagem: revisdo das principais
vias de acesso

Rodrigo Gobbo Garcia', Carlos Leite de Macedo Filho?, Alexandre Maurano?, Miguel José
Francisco Neto®, Mauro Miguel Daniel®, Laercio Alberto Rosemberg®, Marcelo Buarque
de Gusmaéo Funari*

Image-guided percutaneous procedures have increasingly been established as safe and effective interventional
tools in the diagnosis and management of masses and collections in several body segments. However, lesions
in deep pelvic sites still pose a challenge for radiologists because of overlying anatomic structures. The success
of a percutaneous biopsy depends on a safe access route planning based on a deep understanding of cross
sectional anatomy of the pelvis. Anterior and lateral transabdominal, anterolateral extraperitoneal, transvaginal,
transrectal and transgluteal approaches are described. The present study was aimed at reviewing the normal
pelvic cross-sectional anatomy, demonstrating the different access routes for ultrasonography and computed
tomography guided pelvic biopsies and drainages as well as discussing the main advantages and complications
associated with these approaches.
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Os procedimentos percutaneos orientados por imagem tém ganhado espaco crescente na radiologia inter-
vencionista, constituindo ferramenta eficaz para a abordagem diagnéstica e terapéutica de massas e cole-
coes nos diversos segmentos corporais. No entanto, localizac6es pélvicas profundas ainda representam grande
desafio para o radiologista, por causa da interposicdo de estruturas anatomicas. Para que o procedimento
seja bem sucedido é fundamental o planejamento da via de acesso baseado no conhecimento detalhado da
anatomia radiolégica da pelve. As principais vias de acesso para a abordagem destas lesdes séo: transabdo-
minais (anterior e lateral), extraperitoneal antero-lateral, transvaginal, transretal e transglitea. O objetivo
deste trabalho é fazer uma revisao da anatomia seccional pélvica normal, demonstrando as diversas vias de
acesso para biopsias e drenagens guiadas pela ultra-sonografia e pela tomografia computadorizada, bem
como discutir as principais vantagens e complicacdes potenciais de cada uma delas.

Unitermos: Bidpsias; Drenagem percutanea; Procedimentos intervencionistas; Anatomia pélvica; Abscessos
pélvicos.
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INTRODUCTION

Image-guided percutaneous biopsy and
drainage have been established as safe and
effective procedures within the practice of
interventional radiol ogy, accounting for the
majority of nonvascular procedures in de-
partments of imaging diagnosis. These
methods represent safe and effective tools
for a minimally invasive management of
different clinical and surgical conditions, if
appropriately performed®®,

However, deeper pelvic lesions most
frequently represent a challenge for inter-
ventional radiologists, because of the pres-
ence of several intervening anatomic struc-
tures within the pelvic space that, besides
being relatively small, isinvolved by arigid
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bone structure. Bowel loops, urinary blad-
der, neurovascular structures, uterus and
adnexa in female patients represent ob-
stacles which should be carefully circum-
vented as possible. The successful proce-
dure depends essentially on a safe access
planning requiring a thorough knowledge
of the pelvic anatomy®.

The main approaches adopted for ac-
cessing deep pelvic lesions are the follow-
ing: anterior and lateral transabdominal,
anterolateral extraperitoneal, transvaginal,
transrectal and transgluteal .

The present study wasaimed at review-
ing the normal pelvic cross-sectional
anatomy, demonstrating the different ac-
cess routes for ultrasonography (US)- and
computed tomography (CT)-guided pelvic
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biopsies and drainages, as well as discuss-
ing the main advantages and possible com-
plications associated with these ap-
proaches.

THE NORMAL PELVIC ANATOMY

A safe approach planning for biopsy of
deep pelvic lesions requires knowledge of
the complex anatomy of the region. Famil-
iarity with the location and typical appear-
ance of the different anatomic structures at
CTisparticularly relevant (Figures1and 2).

The choice of an access route and
method to be adopted for the procedure
will depend onthesite of thelesion and the
method availability. Whenever possible,
US should be the method of choice, con-
sidering its lower expensiveness, besides

Figure 1. View through a female midpelvis. Uterus (ut) and adnexa (an),
external iliac vessels (vie), internal iliac vessels (wii), colic loop (ac), sig-
moid loop (sg), ureter (ur) and iliopsoas muscle (ilps).
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allowing the management of the procedure
with real-time images and without the ne-
cessity of ionizing radiation. In caseswhere
the lesion is unapproachable by US, CT
and, most recently, CT fluoroscopy may be
utilized as alternative methods.

ANTERIOR OR LATERAL
TRANSABDOMINAL APPROACH

Inthistype of approach, theneedleisin-
serted through the muscles of the lower
abdominal wall and peritoneum. Inferior
epigastric vessels adjacent to the rectus
abdominis muscle, aswell as deep circum-
flex iliac vessels ascending along the an-
terior abdominal wall near the iliac crest
should be avoided. Additionaly, it isim-
portant to consider that bowel loops occupy

Wplng

a major portion of the upper pelvis and
constitute quite mobile structures that may
frequently changetheir position during the
course of the procedure. Bowel transgres-
sion should be avoided. Thin gauge needles
(20 G or 22 G) can be safely utilized in
cases where the bowel loops cannot be
bypassed. Target-lesions to be reached by
this approach are those located superior,
anterior or laterally to the urinary bladder.

Thegreatest advantage of thisapproach
isthat the patient can frequently remain su-
pinethat isamore comfortable positioning
for long-lasting procedures. Thistechnique
isillustrated with the drainage of an abscess
secondary to a complicated diverticulitis,
where a US-guided procedure was per-
formed with subsequent tomographic fol-
low-up. (Figures 3 and 4).

Figure 2. View through the greater sciatic foramen (fim) showing the internal
obturator (oi) and piriform (prf) muscles, sciatic nerve (nc), iliac vessels (wvii),
inferior epigastric vessels (wei), inferior gluteal vessels (wgi), internal pudental

vessels (wpi), obturator nerve (no), rectum (re) and urinary bladder (bex).

COLECAO

Figure 3. Extraluminal abscess with air-fluid level adjacent to the sigmoid colon at left. At right, an equivalent
US image is shown. US-guided drainage was performed.
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ANTEROLATERAL
EXTRAPERITONEAL APPROACH

This technique involves the iliopsoas
muscletransfixion to avoid injuriesto deep
circumflex iliac vessels, and should be
preferentialy utilized for target-lesions
located medially to the iliopsoas muscle,
such as lymphadenomegaly in deep iliac
and obturator chains.

Safety isthe main advantage of this ap-
proach, considering that the needle is ad-
vanced laterally to the border of theiliac
bone, with no risk to the visceral structures
aong the needle tract. So higher-gauge
needles (16 G and 18 G) can be utilized,
alowing a more representative sampling.
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Image-guided percutaneous procedures in deep pelvic sites

Figure 4. Tomographic follow-up after drainage demonstrating a complete drainage of the collection with a drain placed inside the abscess cavity.

Another advantage to be considered isthat
thisapproach is performed with the patient
indorsal decubitus, whichisquite comfort-
ablefor patientswho areunabletolie prone
because of obesity, colostomy bags or in-
cisions/wounds on the anterior abdominal
wall.

A potentia risk of this approach in-
volvesinjuriesto the femoral nerve which
courses in the fat plane between the iliac
and psoas muscles. However, no similar
complication was observed by the authors
intheir experienceinvolving 15 cases. The
disadvantage of this approach is that this
procedure is usually more painful as com-
pared with the transabdominal approach,
requiring deeper sedation or analgesia.

Biopsy of deep pelvic lesions is per-
formed by transfixion of the iliopsoas
muscle by meansof coaxial needles, allow-
ing repeated biopsy sampling through a

same access route, and avoiding contact
with vascular structures (Figures 5 and 6).

TRANSGLUTEAL APPROACH

The patient is usualy placed in ventral
or lateral decubitus. This approach aso is

Figure 5. Pelvic CT image dem-
onstrating anterolateral extra-
peritoneal approach (arrow)
transfixing the iliopsoas muscle.
External iliac vessels (vie), inter-
nal iliac vessels (wii), ureter (ur)
and iliopsoas muscle (ilps).

called transsciatic approach because the
needle isinserted through the great sciatic
foramen (Figure 2). If possible, the needle
should transfix the sacrospinous ligament
localized below the level of the piriform
muscle to avoid injury to gluteal vessels
and the sacral plexus which lie anterior to

Figure 6. Us-guided biopsy of a deep lesion utilizing anterolateral extraperitoneal approach.
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themuscle. Target-lesionsto be approached
by this method are those located posterior
to the urinary bladder and adnexal masses
(Figures 7 and 8).

Thisapproach presentsthe advantage of
avoiding transfixion of the peritoneum,
besides minimizing risks for injury to
bowel loops, bladder and iliac vessels.
Additionally, in the transgluteal approach,
the needle is more stable for transfixing a
static muscular massin the absence of res-
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piratory movementsof the abdominal wall.
However, the prone position is uncomfort-
ablefor the patients, making the ventilation
and anesthetic management more difficult.

TRANSVAGINAL AND
TRANSRECTAL APPROACHES

These are ssmple and safe techniques,
and frequently represent the sole access
route for the management of some pelvic

diseases. Aspiration of cystic masses and
biopsy of solid masses can be easily per-
formed by transvaginal or transrectal ap-
proach, with an endocavitary transducer
and a biopsy guide (Figures 9, 10, 11 and
12).

The major advantage of these tech-
niques is that both are easy to perform
through natural pelvic orifices, constitut-
ing an extremely useful access in the ap-
proach of cul-de-sac lesions, aswell asle-

Figure 7. Pelvic cul-de-sac
abscess adjacent to the sa-
crum. US-guided transgluteal
drainage. A drainage tube is
observed inside the collection
(arrow).

Figure 9. Pelvic cul-de-sac
abscess. CT (A) and transvagi-
nal US (B). Axial images of the
pelvis demonstrate pelvic cul-
de-sac abscess with a thick
aspect (arrow).
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Image-guided percutaneous procedures in deep pelvic sites

sionsin the adnexal and prostatic regions.
Considering that thisis a semi-sterile pro-
cedure, eveninvolving risk for contamina
tion (transrectal approach), additional care
should be taken in relation to the patient
preparation. Antisepsis of the vaginal and
rectal cavitieswith povidineiodineisrec-
ommended, besides fleet-enema in cases
of transrectal procedures. Prophylacticin-
travenous antibiotic-therapy (cephoxitin
1g or clindamycin 1g + gentamycin 80 mg

Figure 10. Collection drainage
by the Seldinger technique.
A,B: Positioning of the needle
and guide-wire for later inser-
tion of the drainage tube.

Figure 11. Bulging prostatic
abscess. A,B: Transrectal color
Doppler US.

Figure 12. A: Computed to-
mography, sagittal reconstruc-
tion. B: Transrectal puncture
and drainage. The arrow indi-
cates a 18 G needle inserted
into the collection.
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+ ampicillin 1g) is mandatory. Addition-
ally a 300 mg-dose of clindamycin each
six hours for five days may be recom-
mended®.

Collections and cysts must be com-
pletely drained in order to avoid hyperin-
fection by the rectovaginal flora®.

The transvaginal approach also is use-
ful in cases of tubo-ovarian abscess, post-
operative abscess and complicationsresult-
ing fromintestinal conditions (Crohn’sdis-

ease, apendicitisor diverticulitis) for allow-
ing the insertion of drains.

COMPLICATIONS

Severe complications resulting from
these methods are extremely rare. Vasove-
gal reaction, pain, local bleeding and infec-
tion are the main complications. Most of
times, hematomas observed aong the
needle track resolve spontaneously.
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Familiarity with the pelvic anatomy and
preprocedural |aboratory evaluation to ex-
clude patientsat high risk of bleeding mini-
mize the chance of clinically significant
bleeding. Piriform muscle transfixion with
the transgluteal approach may result in ir-
ritation of the sciatic nerveor sacral plexus.
This reaction is usually self-limiting and
resolve within 24 hours following the pro-
cedure.

CONCLUSIONS

The knowledge of cross-sectiona pel-
vic anatomy facilitates the choice of an ap-
propriate approach in US- or CT-guided
interventional procedures, increasing the
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effectiveness of the method. Familiarity
with interventional percutaneous tech-
niques and materials, in association with
risk factorsevaluation reducetheincidence
of complications.
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