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Background

Disease within the intraperitoneal and retroperitoneal spaces
is usually the result of a systemic process or local organ
pathology. Primary pathological processes are uncommon
and often elude detection in the early stages of disease.
Clinical symptoms and signs, when present, are frequently
nonspecific. The detection, characterization, and staging of
disease in the soft tissues of the abdominal cavity are almost
entirely dependent on cross-sectional imaging.

The intraperitoneal and retroperitoneal spaces, the mes-
enteries, and peritoneal ligaments are usually not apparent
on imaging studies unless distended or outlined by fluid or
air. Rapid acquisition times and thin slice collimation avail-
able with multidetector computed tomography (MDCT)
enable assessment of blood vessels, lymph nodes, and fas-
cial planes within these anatomical spaces. The radiologist’s
ability to identify subtle peritoneal disease and distinguish
tumor deposits and lymph nodes from adjacent vessels and
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bowel has been enhanced by the development of picture
archiving systems, digitalized image interpretation, and
post-processing tools, e.g., multiplanar reformatting.

This chapter addresses the percutaneous biopsy of soft
tissue masses within the retroperitoneum and the mesenter-
ies of the peritoneal cavity. The discussion begins with a
brief overview of the relevant anatomy, the mechanisms by
which disease may spread between and within these spaces,
and a reminder of the diverse differential diagnoses for a
mass lesion in these anatomic regions.

Anatomy

The peritoneal cavity is a potential space between the pari-
etal and visceral peritoneum and comprises the greater and
lesser sacs (Fig. 19.1). Within the peritoneal cavity are a
number of double-layered folds of peritoneum. These include
the small bowel mesentery, the transverse and sigmoid
mesocolons, the greater and lesser omentum, and several
peritoneal ligaments. The mesentery encloses an organ and
connects it to the abdominal wall. An omentum is a
multilayered fold of peritoneum that extends from the stom-
ach to adjacent organs. The lesser omentum joins the lesser
curve of the stomach and proximal duodenum to the liver.
The greater omentum is a 4-layered fold of peritoneum that
hangs from the greater curve of the stomach [1].

The retroperitoneum lies between the parietal peritoneum
anteriorly and the transversalis fascia posteriorly. It is divided
into three compartments by well-defined fascial planes.
The perirenal space is enclosed by Gerota’s fascia. It extends
across the midline, abuts the bare area of the liver on the
right, and the subphrenic space on the left. It communicates
with the mediastinum via the diaphragmatic hiatus. The pos-
terior pararenal space is open toward the pelvis inferiorly but
bound superiorly by fusion of the quadratus lumborum fascia
and the posterior perirenal fascia. The anterior pararenal
space communicates across the midline, superiorly it extends
to the dome of the diaphragm and mediastinum, inferiorly it
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Fig.19.1 Ligaments and
peritoneal spaces in upper
abdomen. A — lesser omentum,
B — greater peritoneal cavity,
C — gastrosplenic ligament,

D — lesser sac, E — splenorenal
ligament, K — kidney, L — liver,
S — spleen, St — stomach
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Fig. 19.2 Retroperitoneal compartments. A — perirenal space contains
the kidney, the adrenal gland, the proximal ureter, and fat; B — anterior
pararenal space contains the pancreas, duodenum, ascending and
descending colon, and fat; C — transverse colon; D — infrarenal retro-
peritoneal space; E — posterior pararenal space contains fat, lymph
nodes, nerves, and blood vessels; K — kidney; L — liver
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communicates with the pelvis, and below the inferior renal
cone it communicates with the posterior pararenal space
(Fig. 19.2) [2].

Pathways for Spread of Disease
in the Abdominal Cavity

An understanding of the possible mechanisms by which dis-
ease can spread within the abdominal cavity can greatly
enhance the radiologist’s ability to identify the epicenter of a
disease process and predict the likely path of disease pro-
gression. Pathways for disease transmission within the
abdominal cavity include hematogenous, transperitoneal,
and subperitoneal spread [3]. Transperitoneal dissemination
is confined to the peritoneal cavity and includes ascites,
abscesses, pneumoperitoneum, and peritoneal tumor depos-
its. Subperitoneal spread of disease refers to disease spread
within the ligaments, mesentery, mesocolon, or under the
peritoneal surface of the organs [4]. This interconnecting
potential space represents a significant conduit for bidirec-
tional spread of disease within and between the peritoneal
and retroperitoneal compartments. Subperitoneal spread
may also follow the lymphatic drainage of organs along the
blood vessels in the mesentery, mesocolon, and ligaments.

Pathology

Retroperitoneal and mesenteric lymphadenopathy can be an
unexpected imaging finding and represent the first sign of
disease. Given the increased frequency with which lymph
nodes are identified on cross-sectional imaging and the wide
differential diagnosis for lymphadenopathy in these regions,
a careful evaluation of lymph node imaging characteristics
(size, distribution, CT attenuation coefficient, signal changes
on MRI, post-contrast enhancement) should be performed.
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Correlation with the patient’s clinical history should be made
in an effort to rule out a neoplastic condition. Bulky retro-
peritoneal lymphadenopathy in association with mesenteric
lymphadenopathy is suggestive of lymphoma. Abdominal
lymphadenopathy, disproportionately involving the mesen-
tery, is suggestive of tuberculosis [5].

The most common soft tissue masses to affect the retro-
peritoneum and peritoneal structures are metastases and
lymphoma [6]. Metastases to the retroperitoneum most com-
monly originate in the pelvis (rectum, cervix, prostate) [7].
Peritoneal carcinomatosis and metastases to omentum and
mesentery frequently arise from tumors of the ovary, colon,
stomach, pancreas, uterus, and bladder [8—11]. Tuberculosis
can closely mimic peritoneal carcinomatosis radiologically.
Forty to eighty percentage of gastrointestinal carcinoid
tumors metastasize directly or via lymphatic spread to the
mesentery [12, 13]. The infiltrative pattern of mesenteric dis-
ease seen with carcinoid, desmoid tumors, retractile mesen-
teritis, and peritoneal mesothelioma can sometimes be
difficult to differentiate on CT.

Primary neoplasms of the retroperitoneum are uncommon
and are derived from mesenchyme, neurogenic tissue, or
embryonic rests. Primary malignant tumors are about four
times more common than benign neoplasms [14].
Liposarcoma and leiomyosarcoma account for over 90 % of
malignant tumors. Approximately two-thirds of omental
tumors are benign and include leiomyomas, lipomas, and
neurofibromas. Malignant tumors include leiomyosarcoma,
liposarcoma, fibrosarcoma, mesothelioma, and hemangio-
pericytoma [6, 15]. Primary peritoneal tumors are a rare
group of tumors that arise from the mesothelial and subme-
sothelial layers of the peritoneum [16]. They include malig-
nant mesothelioma, multicystic mesothelioma, primary
peritoneal serous carcinoma, leiomyomatosis peritonealis
disseminata, and desmoplastic small round cell tumor. Many
of these tumors have imaging findings similar to peritoneal
carcinomatosis.

Indications

For many patients, the information provided by the clinical
history and imaging studies is insufficient to exclude a
malignancy. The imaging features of many primary neo-
plasms of the retroperitoneum and peritoneum are nonspe-
cific. While the presence of calcifications, fat, necrosis, or
cystic components are key to providing a differential diagno-
sis, there is often considerable overlap between neoplastic
and nonneoplastic lesions and between benign and malig-
nant tumors. Moreover, cytological analysis of ascitic fluid
rarely results in site-specific tumor diagnoses in cases of
peritoneal carcinomatosis [17]. Percutaneous needle biopsy
of the retroperitoneum, mesentery, or omentum may be
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required to establish the benign or malignant nature of a
lesion, to obtain material for microbiologic analysis in
patients with known or suspected infections, and to stage
patients with known or suspected malignancy when local
spread or distant metastasis is suspected. A repeat biopsy
may be required if there is a strong clinical suspicion of
malignancy and the previous biopsy result was negative or
inconclusive, or the result is discordant with the clinical and
imaging findings.

At our institution, one of the most common indications
for percutaneous biopsy of a retroperitoneal or mesenteric
soft tissue mass is for the diagnosis, staging, and restaging of
lymphoma. While the clinical practice guidelines issued by
the European Society of Medical Oncology recommend
excision biopsy for the diagnosis of newly diagnosed and
relapsed lymphoma (except in emergency circumstances)
[18], numerous studies support the use of core biopsy in pro-
viding a definitive histological diagnosis. Core biopsy diag-
nostic rates of 83—88 % for lymphoma have been quoted for
nodes inside and outside of the retroperitoneum [19-22].
Controversy also surrounds the diagnosis of retroperitoneal
soft tissue sarcomas. In the past, definitive diagnosis and
treatment of these tumors was achieved with surgical resec-
tion. High local recurrence rates of 50-60 % at 5 years and
90 % at 10 years have led to efforts to downstage the disease
with preoperative and intraoperative radiotherapy [23-26].
In this patient, population pretreatment percutaneous biopsy
is appropriate. While surgical excision is the treatment of
choice for many cystic masses in the retroperitoneum and
mesentery, percutaneous needle aspiration can be useful to
confirm the nature of a nonneoplastic cystic mass, e.g., uri-
noma, lymphocele, hematoma, or pseudocyst.

The radiologist’s pre-procedure evaluation should include
areview of the patient’s clinical history and physical exami-
nation and correlation with available imaging studies. With a
differential diagnosis in hand, the radiologist must determine
if a diagnosis is possible with the evidence available, whether
the diagnosis can be confirmed by less invasive means or that
biopsy is indeed indicated. Not all lesions identified by
imaging need to be biopsied, (e.g., FDG-avid mesenteric
lymph nodes on PET-CT may be sufficient to confirm the
presence of metastatic disease; an enhancing soft tissue mass
involving bowel, with linear areas of soft tissue attenuation
radiating outward in the mesenteric fat, is a CT finding
strongly suggestive of carcinoid tumor). In order to avoid
unnecessary and possibly hazardous interventions, the radiol-
ogist must be familiar with common “pseudotumors’ and nor-
mal variants. Left-sided paraortic lymphadenopthy can mimic
duplication of or left inferior vena cava (IVC). Retrocrural
lymphadenopathy may mimic an enlarged azygos vein in the
retrocrural space. Retroperitoneal lymphadenopathy can
mimic circumaortic left renal vein. Retroperitoneal fibrosis is
an inflammatory disorder that may be misinterpreted as a
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Fig. 19.3 A 66-year-old male with lymphadenopathy worrisome for
lymphoproliferative disorder. (a) Contrast-enhanced CT abdomen axial
image shows retrocrural lymph node. (b, ¢) Review of the PET CT
revealed a more superficial and metabolically active lesion (arrow)

malignant process, as it envelops the aorta and IVC, often dis-
placing and encasing the ureters. Other nonneoplastic entities
that can have a mass-like appearance on CT include cystic
masses (hematoma, urinoma, lymphocele, pseudocyst, dupli-
cation cyst), omental torsion, omental infarction, and inflam-
matory pseudotumor.

Patient Selection and Pre-procedure
Planning

Before embarking upon biopsy of a deep retroperitoneal or
mesenteric lesion, consideration should be given to biopsy of
more accessible sites, e.g., the axillary or inguinal regions in
the case of lymphadenopathy (Fig. 19.3). To minimize the risks
associated with biopsy of deep lesions, the safest and shortest
needle trajectory should be identified. A careful risk-benefit
assessment should be performed prior to trans-intestinal biopsy
of deep mesenteric lesions or trans-caval biopsy of retroperito-

contiguous with the quadrates lumborum fascia in the posterior parare-
nal space. (d) CT-guided biopsy was performed of this alternative site
using a posterior approach. Pathology revealed a large B-cell
lymphoma

neal lesions. Biopsy may be contraindicated if the lesion is
highly vascular. Markedly hypervascular tumors include para-
gangliomas and hemangiopericytomas. Moderately hypervas-
cular tumors include some of the soft tissue sarcomas including
leiomyosarcoma which can also be partly intravascular.
Hypervascular retroperitoneal lymphadenopathy is a feature of
Kaposi’s sarcoma and Castleman disease.

Many retroperitoneal and deep mesenteric biopsies are
performed with the patient. Close proximity to viscera, e.g.,
kidneys or bowel, may require breath holding during the pro-
cedure. The patient’s ability to cooperate and lie supine or
prone should be assessed. Patient comfort and cooperation
may be optimized with the use of moderate sedation admin-
istered by dedicated nursing staff. At our institution, respira-
tory compromise, decompensated cardiac failure, morbid
obesity and diagnosed sleep apnea, pregnancy, pediatric
patient, and inability to lie in the required position for the
procedure are among some of the reasons that referral to
anesthesia may be required.
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A history of anticoagulation therapy and antiplatelet
agents should be obtained. The Society of Interventional
Radiology provides guidelines for the cessation of these
drugs in patients undergoing percutaneous biopsy [27]. At
our institution, aspirin and clopidogrel are held 5 days and
coumadin 3-5 days prior to percutaneous biopsy. Coagulation
status is tested in those on coumadin therapy and those with
known or suspected liver disease. If the risks associated with
complete cessation of anticoagulation are high, the patient is
converted to unfractionated heparin (biological half-life
1-2 h). Patients on low molecular weight heparin have one
dose held prior to the procedure. In patients with malig-
nancy, biopsy of mesenteric and retroperitoneal lesions may
involve additional risks owing to treatment-related coagula-
tion disorders or the cancer itself, e.g., chemotherapy-
induced thrombocytopenia. Although numerous studies
have demonstrated a relatively low predictive value of
abnormal laboratory screening parameters in predicting
bleeding, laboratory criteria for biopsy at our institution
include a platelet count greater than 50x 10° and an interna-
tional normalized ratio of less than 1.6 within 1 month
before the procedure.

Contraindications [27]

There are no absolute contraindications for percutaneous

needle biopsy. Relative contraindications may include:

1. Significant coagulopathy that cannot be adequately
corrected

2. Severely compromised cardiopulmonary function or
hemodynamic instability

3. Lack of a safe pathway to the lesion

4. Inability of the patient to cooperate with, or to be posi-
tioned for, the procedure

5. Pregnancy in cases when imaging guidance involves ion-
izing radiation

Imaging Modality

The choice of imaging modality is based on equipment avail-
ability, radiologist preference, the size and location of the
target lesion, patient body habitus, potential access routes,
the ability to visualize the lesion, and cost. Factors to be con-
sidered in a patient with a high body mass index include the
maximum weight load of the CT/MRI table, the ability to
visualize the lesion on ultrasonography, and the ability of the
interventional radiologist to compress the subcutaneous tis-
sue with the ultrasound probe while performing the biopsy.
Although many interventional radiologists prefer to perform
CT-guided biopsies of retroperitoneal and mesenteric lesions
in obese patients, ultrasound-guided biopsy has been demon-
strated to be very effective in this subset of patients [28].

cT

CT is traditionally used as the modality for image-guided
biopsy of retroperitoneal and deep mesenteric lesions [29,
30]. CT provides high spatial and contrast resolution and
excellent delineation of intervening structures, such as ves-
sels and bowel, thus enabling accurate needle localization
(Fig. 19.4). The operator can easily correlate the findings on
CT and functional imaging (e.g., positron emission tomogra-
phy (PET)) to target the appropriate part of the mass for

Fig. 19.4 A 65-year-old female status post right hemicolectomy for
colonic carcinoma. (a) Contrast-enhanced CT abdomen axial image
demonstrated a mass (arrow) involving the proximal small bowel mes-

entery and adjacent loop of jejunum (j). (b) CT-guided tissue sampling
demonstrated metastatic colorectal carcinoma
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Fig. 19.5 A 62-year-old male with a history of sigmoid carcinoma

treated with sigmoid colectomy and adjuvant chemotherapy.
(a) Contrast-enhanced CT abdomen axial image demonstrated a partly
necrotic mass involving the right rectus abdominis muscle (arrow).
(b) PET CT shows greater metabolic activity the periphery of the mass.

biopsy and to avoid areas of necrosis (Fig. 19.5). Performing
CT-guided biopsies is associated with a shorter learning
curve than performing ultrasound-guided biopsies, increas-
ing the reliability of CT-guided biopsy among the general
population of radiologists. Standard CT acquisition parame-
ters for mesenteric/retroperitoneal biopsies are 3—-5-mm-
thick contiguous transverse sections.

CT fluoroscopy combines the advantages of the high-
resolution imaging of CT with the real-time imaging of fluo-
roscopy. CT fluoroscopy can be especially useful for needle
placement in omental or mesenteric lesions that move when
the patient breathes or that may be intermittently surrounded
by bowel loops [31, 32]. When using this modality, the opera-
tor should be aware of the available techniques to reduce
radiation exposure for both the operator and the patient,
including dedicated needle holders to keep the operator’s
hand away from the gantry, using a low tube potential and
low tube current, and using CT fluoroscopy intermittently
during needle advancement instead of continuously [33-37].

Ultrasonography

In many countries in Europe and Asia, ultrasonography is the
preferred guidance technique for biopsy in many regions of
the body, including the mesentery (Fig. 19.6) [28, 38—41].
Advantages of ultrasonography include real-time imaging
capabilities, the ability of color Doppler to delineate major

(¢) CT-guided biopsy using coaxial technique was performed. (d—f) By
curving the tip of the core biopsy needle (arrows), it was possible to
acquire sufficient tissue for a diagnosis of metastatic mucin-producing
adenocarcinoma

vascular structures in and around the target lesion, the capac-
ity to identify alternative access routes to the target lesion by
angling the probe away from the axial plane, lack of expo-
sure to ionizing radiation, decreased procedure time, and
lower cost. Application of transducer pressure can displace
and compress overlying fat or bowel loops, thus reducing the
needle-path distance. In experienced hands, ultrasound-
guided biopsy has been demonstrated to be as effective as
CT-guided biopsy in establishing site-specific diagnosis in
patients with peritoneal carcinomatosis [42].

The major drawback of ultrasound-guided biopsy is the
fact that it is an operator-dependent method and thus may
have low reproducibility. For those less experienced in
ultrasound-guided interventions, a needle guide can facilitate
visualization of the needle, reduce the time spent searching
for the needle tip, and enable biopsy to be performed during
a single breath-hold. This technique also ensures that the
sampling is limited to the lesion.

Other drawbacks include the poor visualization of small
or deep lesions and lesions overlying bowel or bone [43, 44].
While deep mesenteric and retroperitoneal lesions are often
accessed via CT guidance, some authors have reported that
ultrasonography is an accurate and safe guidance technique
in the biopsy of small or deep lesions or lesions obscured by
overlying bowel or bone [28, 45]. A number of new inno-
vative ultrasound tools are now available that are likely to
increase radiologist confidence in interventional studies.
Fusion of ultrasound images with previously acquired imag-
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Fig.19.6 A 31-year-old female presented with abdominal distension.
(a) Ultrasound abdomen showed multiple hypoechoic mesenteric
masses worrisome for lymphoma. (b) Ultrasound-guided biopsy was
performed of a more superficial lesion located beneath the anterior
abdominal wall. Pathology confirmed a diagnosis of B-cell lymphoma

ing modalities like CT and MR combines the advantages of
real-time ultrasound imaging with the high spatial and contrast
resolution of CT, MR, or PET. The development of a “GPS-
like technology” enables the radiologist to track and mark a
patient’s anatomy during the ultrasound exam and in particular
to track “hot spots” found on previous CT, MRI, or PET CT
studies. These tools may be particularly beneficial for guid-
ing biopsy of deep-seated lymph nodes and small soft tissue
masses. Ultrasound-guided biopsy of deep lesions is usually
performed with a convex probe. High-frequency linear probes
are reserved for thin patients or superficial peritoneal lesions.

MRI

The superb soft tissue contrast resolution achieved with MRI
makes it a useful diagnostic tool for localizing and staging ret-
roperitoneal and mesenteric soft tissue masses. MRI guidance
of percutaneous biopsies is becoming more popular with the
advent of new open-configuration MRI systems, continuing

development in the field of MRI-compatible instruments, and
ultrafast MRI sequences that allow real-time imaging [46,
47]. Other advantages of MRI include its multiplanar capabil-
ities, the lack of ionizing radiation, and its ability to visualize
vessels without a contrast agent. Multiplanar imaging allows
the radiologist to identify the safest trajectory for biopsy and
maintain continuous visualization of the needle trajectory
in that plane throughout the procedure. This is particularly
relevant for posterior paraspinal and anterior approaches to
deep retroperitoneal and mesenteric lesions that lie in close
proximity to vessels and bowel loops. The higher cost associ-
ated with MR-guided interventions is largely attributed to the
cost of MR-compatible instruments. With increased use, it is
likely that the cost differential will diminish. These character-
istics, in addition to a low complication rate and a high rate of
adequate specimens, make MRI-guided biopsy a reasonable
alternative to CT-guided biopsy [48].

Techniques

Retroperitoneal and mesenteric lesions can be accessed from
an anterior or posterior approach. When the posterior
approach is performed, the needle usually passes alongside
or through the quadratus lumborum and psoas muscles
(Fig. 19.7). Although this is a safe trajectory, the operator
should be aware that passing the needle through these mus-
cles decreases the possibility of correct needle trajectory.
Some proponents of a posterior paraspinal approach argue
that in the event of a bleeding complication, the result would
be a contained retroperitoneal hematoma rather than free
intraperitoneal hemorrhage [49].

Due to limited visualization from a posterior paraspinal
approach, ultrasound-guided biopsy of deep-seated nodes
and soft tissue masses is usually performed from an anterior
approach. The major limitation of the anterior approach is
that bowel may be traversed. Traversing bowel is not a con-
traindication to percutaneous biopsy if small caliber needles
are used [45, 49-51]. Application of abdominal compression
during ultrasound-guided biopsies of mesenteric lesions can
help displace the intervening bowel loops. Compression also
improves depiction of deep lesions, shortens the needle path,
and helps fix mobile masses.

A number of techniques have been described to enable
safe CT-guided biopsy of lesions in difficult locations. These
include the triangulation method, angling the gantry, and/or
tilting the patient [52, 53]. Angulation of the gantry may be
required to minimize the risk of transgressing the pleura in a
posterior approach or to avoid bowel loops and mesenteric
vessels that lie in an anterior trajectory. For some lesions,
angulation in both the sagittal and axial planes may be
required. In order to simplify the needle approach and opti-
mize the precision of needle placement, obliquity in the axial
plane may be achieved by tilting the patient.
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Fig.19.7 A 78-year-old male undergoing chemotherapy for pancreatic
carcinoma. (a) Contrast-enhanced CT axial image demonstrates aorto-
caval lymph node (open arrow) suspicious for malignancy. (b)
CT-guided biopsy using a posterior approach was performed avoiding
the aorta (@) and the IVC (ivc). Pathology confirmed metastatic
adenocarcinoma

Biopsies may be acquired using a coaxial or a tandem
technique. At our institution, the coaxial technique is pre-
ferred for mesenteric and retroperitoneal lesions [54].
A thin-walled guide needle (typically 18 G) is placed close
to the target lesion, and the biopsy needle (20 G) is then
placed through the guide needle to obtain tissue samples.
This method allows multiple samples to be obtained without
additional passes through the overlying tissue, decreasing
the risk of complications and minimizing patient discomfort.
The coaxial method also shortens the duration of the proce-
dure and, consequently, reduces radiation exposure in
CT-guided biopsies. One potential limitation of the coaxial
technique is that after the first pass, subsequent passes tend
to be directed to the same location in the lesion and thus
yield little additional tissue. To avoid this limitation, custom-
made curved core and FNA biopsy needles may be used,
potentially increasing the tissue yield and avoiding injury to
vital structures close to the target lesion (Fig. 19.5) [55, 56].

The tandem method is an alternative approach in which a
small-gauge needle (e.g., 25 gauge) is used to work out the
appropriate angle of access to the target lesion, followed by
a larger-gauge device (e.g., 20 G) placed immediately adja-
cent and parallel to the first (Fig. 19.8).

Devices

An extensive variety of needles differing in caliber, length,
tip configuration, and mechanism of sample acquisition are
available for percutaneous biopsies. For retroperitoneal and
mesenteric biopsies, an 18- or 19-gauge thin-walled guide
needle is placed close to the target lesion. A smaller caliber
(20 Gauge) cutting needle passed through the guide needle is
usually adequate for core biopsies. A 22-gauge fine needle
may be used to obtain cytologic specimens. Use of larger
(14- to 16-gauge) cutting needles to perform biopsies in peri-
toneal tissue has been reported without complications, even
when multiple passes are made [57]. Using a Hawkins nee-
dle with a blunt trocar tip in the retroperitoneal and perito-
neal space reduces the risk of injury to bowel, major vessels,
and nerves in the needle path and also helps displace nontar-
get organs from the needle’s path (Fig. 19.9) [58-60]. Saline
solution may be injected to displace intervening bowel loops
and to create a safe path for the needle [32, 61].

The accuracy of FNA biopsy of peritoneal lesions has
been a point of controversy, but some studies have suggested
that FNA biopsy has an equal or greater sensitivity than core
biopsy for peritoneal lesions [62]. If on-site cytologic review
is available during the procedure, both FNA and core biopsies
may be performed during the same procedure. At our institu-
tion, FNA biopsy is performed first to assess the presence of
adequate tissue in the target lesion, and then a core biopsy is
performed to study the architectural features of the lesion and
to collect tissue for immunohistochemical analysis.

If lymphoma is suspected, a large amount of tissue may
be required for cytogenetic, immunohistochemical, and flow
cytometry analysis. To obtain an adequate number of cells
for these studies, circumferentially sharpened needles, such
as Franseen, Greene, and Turner needles (Cook Medical Inc,
Bloomington, IN), can provide a larger specimen yield for
cytologic analysis.

Complications

Complications related to image-guided biopsy of retroperito-
neal and mesenteric lesions are rare, and in most cases,
conservative treatment is sufficient. Several studies have
demonstrated the safety of image-guided percutaneous
mesenteric and retroperitoneal biopsies [63, 64]. The two
most common complications are pain at the puncture site and
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Fig. 19.8 A 51-year-old male with a history of lymphoma. (a) Non-
contrast CT abdomen (axial image) demonstrated mesenteric lymphade-
nopathy. (b) PET CT showed increased metabolic activity associated with
this lesion. Biopsy from an anterior approach was not possible without

hemorrhage of the target lesion or along the needle trajectory
(Fig. 19.10). The possibility of bowel injury or peritonitis
due to inadvertent transgression of bowel loops is greatest
when ultrasound-guided biopsy is performed, owing to ultra-
sonography’s limitations in distinguishing compressed
bowel from omental or fat tissue [28, 45, 65]. However, only
one study in the literature reported a case of colonic perfora-
tion during ultrasound-guided FNA biopsy of a colonic wall
lesion [66], while other large series have demonstrated the
safety and effectiveness of this approach, even if uninten-
tional transgression of the bowel occurred [28]. Based on
current data, the risk of peritonitis associated with bowel
transgression when small caliber needles are used (18-20
gauge) appears to be very small; however, transgressing the
colon or small bowel should be avoided whenever possible.

traversing small bowel. (¢, d) The patient was turned prone, and a safe
trajectory was identified via a posterior paraspinal approach. The depth of
the needle trajectory required the use of a tandem technique for core
biopsy

Avoiding vessels during biopsies is advisable; however, a
trans-caval approach using a 22-gauge needle has been dem-
onstrated to be a safe technique [67, 68]. Neoplastic dissemi-
nation resulting from biopsy has been described in the
literature, but is anecdotal in view of the number of biopsies
performed, with an estimated risk of 0.005 % [69].

Management of Complications

Localized pain after retroperitoneal and mesenteric biopsy is
generally self-limiting and can be managed with oral analge-
sics. Pain usually subsides in the 24 h after the procedure.
Hemorrhagic events are generally also self-limiting and can
be managed conservatively by closely monitoring hematocrit
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Fig. 19.9 A 61-year-old male status post left nephrectomy for the
treatment of renal cell carcinoma. (a) Limited non-contrast CT axial
image identified right adrenal nodule (arrow) suspicious for metastatic
disease. A direct approach to the mass would require traversing the

levels. CT or ultrasonography studies may be acquired if nec-
essary. If clinically significant hemorrhage occurs during the
biopsy procedure, one possible approach is to embolize the
bleeding site with Gelfoam particles through the needle
biopsy orifice [70, 71]. If bleeding relates to injury to a nearby
vessel or organ, intra-arterial embolization may be indicated.
Surgical treatment is required in a minority of cases.

Outcomes and Results

While there is no randomized data comparing different imag-
ing modalities or biopsy techniques, a large number of retro-
spective studies support the use of image-guided biopsy for
the diagnosis and staging of retroperitoneal and mesenteric
disease. Hewitt et al. showed image-guided biopsy to be safe
and accurate for providing site-specific diagnoses in women
with peritoneal carcinomatosis [42]. The initial ultrasound-
guided biopsy was diagnostic for 54 of 60 women (90 %), and
the initial CT-guided biopsy was diagnostic in 81 of 89
women (91 %). In 56 % (18/32) of women with a previous
malignancy, a new primary malignancy was identified. A
review of 49 patients who underwent CT-guided core biopsy
of non-organ-bound retroperitoneal lesions using a coaxial
technique showed this approach to be 95.2 % sensitive, 100 %
specific, and 95.9 % accurate [19]. The correct lymphoma
subtype was revealed in 20 of 23 cases (87.0 %). In a study by

renal parenchyma. Biopsy was performed using the blunt tip of an
18-gauge Hawkins needle. (b and ¢) After traversing the right diaphrag-
matic crura, the needle displaces the right kidney laterally enabling
access to the mass

Ho et al. sonography-guided percutaneous biopsy of mesen-
teric lesions was 95 % (18/19) sensitive and 100 % (4/4) spe-
cific in distinguishing benign from malignant disease [45].

The accuracy and reliability of image-guided biopsies of
mesenteric and retroperitoneal masses depends on the type,
site and size of the lesions, as well as the approach and type
of biopsy performed (FNA biopsy or core biopsy). The diag-
nosis of mesenteric or retroperitoneal lesions, particularly
lymphadenopathy, requires that adequate tissue specimens
be obtained for histologic evaluation, immunophenotyping,
and cytogenetic and molecular profile studies. Thus, precise
localization of the biopsy site and collection of an adequate
number and quality of tissue samples is essential.

Summary

The increased frequency with which disease is identified in
the retroperitoneum and mesenteries has led to a greater
demand for percutaneous tissue sampling of lesions within
these regions. The percutaneous biopsy of retroperitoneal
and peritoneal masses can be challenging. Lesions may be
small, deep seated, and within close proximity of bowel
loops and blood vessels. Technical and clinical success can
only be achieved after a thorough assessment of the clinical
and imaging information available, and an appropriate pre-
procedure plan is put in place.
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Fig.19.10 A 42-year-old female with bilateral adnexal masses. (a and
b) CT pelvis axial image showed bilateral adnexal masses (/) and peri-
toneal nodule (n) beneath the anterior abdominal wall. CT-guided
biopsy of the peritoneal nodule (n) was performed. (¢) The procedure
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