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ABSTRACT
Purpose: To assess biopsy technique, technical success rate, and diagnostic yield of image-guided percutaneous biopsy of omental and
mesenteric lesions.
Materials and Methods: This retrospective study included 186 patients (89 men, 97 women; mean [SD] age, 63 [13.8] y) who
underwent percutaneous image-guided biopsy of omentum and mesentery between March 2007 and August 2015. Biopsies were
performed with computed tomography (CT) (n ¼ 172) or ultrasound (US) (n ¼ 14) guidance using coaxial technique yielding core and
ﬁne-needle aspiration (FNA) specimens. Biopsy results were classiﬁed as diagnostic (neoplastic or nonneoplastic) or nondiagnostic
based on histopathology and cytology. Technical success rate and diagnostic yield of omental and mesenteric lesions were calculated.
Results: There were 186 image-guided percutaneous biopsies of omental (n ¼ 95) and mesenteric (n ¼ 91) lesions performed. Technical
success rate was 99.5% for all biopsies, 100% for omental biopsies, and 98.9% for mesenteric biopsies. Overall sensitivity was 95.5%,
speciﬁcity was 100%, negative predictive value was 78.3%, and positive predictive value was 100%, which was comparable for omental
and mesenteric biopsies. Core biopsies had higher diagnostic yields compared with FNA: 98.4% versus 84% overall, 99% versus 88% for
omental biopsies, and 97.7% versus 80% for mesenteric biopsies. Spearman rank correlation showed no correlation between lesion size
and diagnostic yield (P ¼ .14) and lesion depth and diagnostic yield (P ¼ .29) for both groups. There were 5 complications.
Conclusions: Image-guided percutaneous omental and mesenteric biopsies have high technical success rates and diagnostic yield
regardless of lesion size or depth from the skin for both omental and mesenteric specimens.

ABBREVIATION
FNA ¼ ﬁne-needle aspiration

The peritoneum is the largest serous membrane in the body
and forms anatomic reﬂections that give rise to the omentum
and mesentery. The greater and lesser omentum, small bowel
mesentery, and mesocolon are frequently involved in
neoplastic and nonneoplastic disease processes. The peritoneal spaces, such as subphrenic, subhepatic, lesser sac, paracolic gutter, and infracolic spaces, are potentially involved
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by ascites, hemorrhage, abscesses, and metastatic disease
(1,2). In the current era of molecular cytogenetics and precision medicine, biopsy of peritoneal lesions is crucial to
establish a correct diagnosis and determine appropriate clinical management. Image-guided percutaneous biopsy of
omental and mesenteric lesions can be technically challenging owing to variable depth of lesions; proximity of
omental and mesenteric lesions to vital structures, including
vessels, gastrointestinal tract, or solid organs; and relative
mobility of these lesions as opposed to lesions within solid
organs. The purpose of this study was to assess the technique,
technical success rate, and diagnostic yield of image-guided
percutaneous biopsy of omental and mesenteric lesions.
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MATERIALS AND METHODS
The institutional review board approved this study and
waived informed consent. A retrospective review of an
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institutional database to identify patients who underwent
percutaneous biopsy of the omentum or mesentery guided
by computed tomography (CT) scan and ultrasound (US)
between March 2007 and August 2015 was done using
keywords “peritoneal,” “omental,” and “mesenteric.” The
study cohort was divided into 2 groups: (a) omental group,
which includes greater omentum and peritoneal spaces
outside of the conﬁnement of mesocolon and is inclusive of
bilateral subphrenic, subhepatic, greater sac, lesser sac, and
bilateral paracolic gutter, and (b) mesenteric group, which
includes small bowel mesentery, mesocolon, and peritoneal
spaces, inclusive of bilateral infracolic spaces (1). All patients referred to the Interventional Radiology service for
image-guided peritoneal, omental, or mesenteric biopsy
were included in the study cohort. Patients with deep pelvic
and retroperitoneal lesions were excluded from the study.

Data Analysis
Between March 2007 and August 2015, 186 patients (89
men and 97 women) with mean age of 63 years (range, 23–
88 y) underwent 186 image-guided percutaneous biopsies of
omental (n ¼ 95) or mesenteric (n ¼ 91) masses. Patient
demographics are presented in Table 1. In the omental
group, the mean (SD) short axis diameter was 24.7 (17.4)
mm (range, 7–98 mm), mean (SD) long axis diameter was
44.5 (36.4) mm (range, 11–267 mm), and mean (SD)
lesion depth was 58 (25.4) mm. For the mesenteric group,
the mean (SD) short axis diameter was 35.8 (21.6) mm
(range, 13–108 mm), mean (SD) long axis diameter was
52.9 (33.9) mm (range, 15–156 mm), and mean (SD)
lesion depth was 70 (29.3) mm. Complications were
classiﬁed according to the Society of Interventional
Radiology (SIR) guidelines for needle biopsy (3). Technical success was deﬁned as completion of the planned
biopsy by obtaining core and/or ﬁne-needle aspiration
(FNA) specimens. The diagnostic yield of a procedure
(including core and/or FNA specimens) was determined
based on diagnostic biopsy result of the procedure as a
whole (core and/or FNA biopsy). Diagnostic yield was
deﬁned in terms of sensitivity, speciﬁcity, positive predictive
value, and negative predictive value. The histopathology
result obtained from the biopsy procedure was considered
reference standard, and whenever possible additional
pathology from surgery or endoscopy was correlated.

CT and US Biopsy Technique Review
Two radiologists (H.V.V., N.E.F.) fellowship trained in
abdominal imaging and intervention with 3 years of
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experience interpreting abdominal imaging independently
reviewed CT scans and US of biopsy procedures. Procedural
images were reviewed on a picture archiving and communicating system workstation (IMPAX 6 software; AGFA
HealthCare, Greenville, South Carolina). Biopsies were
performed by 1 of 10 interventional radiology attending
physicians with a range of 3–18 years of experience who
supervised a radiology trainee fellow or a resident. All biopsies were scheduled as CT-guided procedures, with US
machine available in the CT scanner. If preliminary US
clearly identiﬁed the target lesion, the biopsy would be
performed with US guidance. Otherwise, biopsies were
performed with CT guidance. All biopsies were performed
with coaxial technique using 17-gauge coaxial introducer
system and an 18-gauge cutting needle for core specimens
(Bard Mission Disposable Core Biopsy Instrument Kit; Bard
Biopsy Systems, Tempe, Arizona). FNA specimens were
obtained with a 22-gauge needle (Chiba biopsy needle;
Cook, Inc, Bloomington, Indiana) that was advanced
through the coaxial needle. CT guidance was achieved with
a multidetector row 16-slice CT scanner (LightSpeed; GE
Healthcare, Chicago, Illinois) using 5-mm slice thickness
and a pitch of 1.375. Preliminary axial images were acquired
to localize the target lesion. Using sterile technique, the 17gauge coaxial introducer needle was advanced into the
lesion. Repeat imaging after needle adjustments was limited
to 10 slices, centered on the target lesion. The number of
needle adjustments was determined from the number of CT
scan acquisitions performed to conﬁrm the needle tip position after each needle manipulation. Once the coaxial needle
was satisfactorily within the target lesion, the 18-gauge
cutting needle was advanced through the 17-gauge introducer needle, and 2–4 core specimens were obtained. The
18-gauge needle was then exchanged for a 22-gauge needle
for FNA specimens. FNA specimens were obtained using a
rapid to-and-fro excursion over 20 seconds. This was
repeated 2–4 times. Ultrasound-guided procedures were
performed with a 358-MHz curvilinear transducer
(Aixplorer; Supersonic Imagine, Inc, Bothell, Washington)
using the above-described biopsy techniques. The needle
adjustment for US procedures was not taken into account.
Procedure time in minutes was calculated from the time of
acquisition of the preliminary images to the time of acquisition of images after the procedure.
Needle trajectories that traversed small bowel, large
bowel, or solid organs were recorded. Periprocedural antibiotics were not routinely administered unless the biopsy
needle traversed bowel, in which case a single intravenous
dose of antibiotics selected for gram-negative coverage was
administered.

Table 1. Patient Demographics
Omental
Number of patients
Age, y, mean (SD)
Male sex

95 (51.1%)

Mesenteric
91 (48.9%)

Total
186

64 (12.3)
62.5 (15.3)
63 (13.8)
38/95 (40.0%) 51/91 (56.0%) 89/186 (47.8%)

Pathology Biopsy Results
The core and FNA biopsy results were recorded separately
based on the pathology reports. Core biopsy results were
classiﬁed as neoplastic and nonneoplastic; neoplastic lesions
were further classiﬁed as malignant or benign. Results of
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Table 2. Biopsy Procedure Details and Lesion Characteristics
Omental

Mesenteric

Total

CT-guided biopsy

83/172 (48.3%)

89/172 (51.7%)

172/186 (92.5%)

US-guided biopsy

12/14 (85.7%)

2/14 (14.3%)

95 (51.1%)

91 (48.9%)

Number of lesions biopsied

14/186 (7.5%)
186

Lesion size in long axis, mm, mean (SD)

44.5 (36.4)

52.9 (33.9)

49.2 (36.7)

Lesion size in short axis, mm, mean (SD)

24.7 (17.4)

35.8 (21.6)

30.2 (20.3)

Depth from needle entry site, mm, mean (SD)

58.0 (25.4)

70 (29.3)

11/83 (13.3%)

2/89 (2.3%)

13/172 (7.6%)

6/83 (7.2%)
4

18/89 (20.2%)
14

24/172 (14%)*

Large bowel

0

5

Liver

1

0

18 (14)

16 (15)

6 (5)

6 (5)

90/95 (94.7%)

90/91 (98.9%)

Ascites on preliminary CT scan
Organ transgression of biopsy needle
Small bowel

Average procedure time, min (SD)
Average number of needle adjustments (SD)
Procedural sedation

64.2 (28.0)

17 (15)
6 (5)
180/186 (96.8%)

*One patient had both small bowel and large bowel transgression.

FNA were classiﬁed as positive for malignancy, negative for
malignancy, or atypical. Pathology result was reviewed to
determine if it was nondiagnostic, if it was unavailable, or if
core and/or FNA biopsy was not performed. The histopathology result obtained from the biopsy procedure was
considered reference standard, and whenever possible
additional pathology from surgery or endoscopy was
correlated.

Statistical Tests
Calculation of technical success rate and diagnostic yield
was performed for all biopsies as a group and separately
for omental and mesenteric biopsies. The Kruskal-Wallis
test, which is a rank-based nonparametric test, was used
to assess for statistically signiﬁcant differences between the
size and depth of the omental and mesenteric lesions.
Spearman rank correlation was used to measure the
strength of association between 2 ranked variables—lesion
size and diagnostic yield and lesion depth from the skin
entry site and diagnostic yield between omental and
mesenteric groups separately. Fisher exact test was used
for nominal variable analysis to determine whether there
were statistical differences between diagnostic yields of the
2 groups.

RESULTS
Biopsy Procedures
CT guidance was used for 172 of 186 (92.5%) biopsies with
comparable utilization in both groups, and US was used for 14
of 186 (7.5%) biopsies with more utilization in the omental
group (85.7% vs 14.3%). Organ transgression was a planned
needle trajectory in 24 of 172 (14%) patients, more so in the
mesenteric group. The organs that were traversed included
small bowel (n ¼ 18), colon (n ¼ 5), and liver (n ¼ 1).

Figure 1. A 67-year-old man with a history of cecum adenocarcinoma underwent a partial colectomy. A new 16-mm
omental nodule was seen on follow-up CT scan. CT performed
during the procedure showing 16-mm target omental nodule
(arrow) with a coaxial cutting needle through it. Biopsy pathology showed metastatic adenocarcinoma.

In both groups, the average (SD) number of needle adjustments was 6 (5), and average (SD) procedure time taken
was 17 (15) minutes. The mean (SD) time taken to perform
a CT-guided biopsy was 15 (10) minutes and to perform USguided biopsy was 25 (6) minutes. Statistical signiﬁcance
cannot be calculated because of the small number of US
cases. The biopsy procedure details and lesion characteristics are presented in Table 2. Examples of CT-guided
omental and mesenteric biopsies and US-guided omental
biopsy are shown in Figures 1–3.
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biopsies. A detailed description of histopathologic outcome
is shown in Figure 4. Malignant histopathology was more
common in omental biopsies (81.9% vs 64.8% of
mesenteric biopsies), whereas all benign histopathologic
results were seen in the mesenteric group only.
Nonneoplastic tissue consisting of inﬂammatory reaction,
ﬁbrosis, or normal tissue was detected more frequently in
the mesenteric group than the omental group (23.9% vs
15.9%).

Figure 2. A 52-year-old man presented with a 1-year history of
abdominal pain and frequent diarrhea following meals. CT scan
showed a 14-mm mesenteric lesion with surrounding fat
retraction (arrow). CT performed during the procedure showing
14-mm target mesenteric nodule with a coaxial cutting needle
through it. Biopsy pathology showed mesenteric carcinoid,
which was conﬁrmed on surgery.

FNA Cytology Results. FNA was performed in 95% of
omental biopsies and 99% of mesenteric biopsies in association with core biopsies (Table 3). The diagnostic yield of
FNA was lower than the diagnostic yield of core biopsies:
84% overall, 88% in omental biopsies, and 80% in
mesenteric biopsies. Malignant cells were detected in
63.9% of the cytology aspirates, more in the omental
group (75.5% vs 52.2%). The nondiagnostic quality of the
sample was attributed to scant cellularity (8.3%) and to
bloody aspirate (7.7%), seen slightly more commonly in
mesenteric lesions.

Technical Success Rate and Diagnostic
Yield
The technical success rate was 99.5% overall, 100% for
omental biopsies, and 98.9% for mesenteric biopsies
(Table 4). Only 1 CT-guided mesenteric biopsy was deemed
technically unsuccessful. Reference diagnostic biopsy
specimen was obtained in 184 of 185 technically successful
procedures. Additional pathology results from surgery or
endoscopy were correlated in 46 cases. Overall biopsy
sensitivity was 95.5%, speciﬁcity was 100%, negative predictive value was 78.3%, and positive predictive value was
100%. The comparative diagnostic yields between the 2
groups is shown in Table 5.

Statistical Evaluation
Figure 3. A 69-year-old woman with a prior history of colon and
ovarian cancer presented with a new omental mass. US-guided
biopsy of the omental cake was done. Biopsy pathology showed
metastatic adenocarcinoma of colonic origin. Arrow indicates
biopsy needle within the omental cake, and asterisk indicates
omental cake.

Histopathologic Biopsy Results
Core Biopsy Results. Specimens for core biopsy (2–4
18-gauge core specimens) were obtained in most of the
patients of both groups (98% overall, 99% omental group,
97% mesenteric group) in association with FNA (Table 3).
At the discretion of the physician performing the procedure,
core specimens were not obtained in 1 omental biopsy and
in 3 mesenteric biopsies owing to concern for potential
complications during the procedure.
Core biopsies had the highest diagnostic yield: 98.4%
overall, 99% in omental biopsies and 97.7% in mesenteric

Using the Kruskal-Wallis test, there was a signiﬁcant difference between the size of lesion (P ¼ .001) and the depth
of lesion (P ¼ .001) between the omental and mesenteric
groups, with omental lesions being slightly smaller in size
and mesenteric lesions being deeper in location for the
needle trajectory. Despite the differences in size and depth
of omental and mesenteric lesions, there was no difference
in the number of needle adjustments (P ¼ .88) and duration
of procedure (P ¼ .69) of the CT-guided biopsies. Spearman
rank correlation showed no correlation between lesion size
and diagnostic yield (P ¼ .14) or lesion depth and diagnostic
yield (P ¼ .29) for both groups. According to Fisher test,
there was no difference in the diagnostic yield between
mesenteric and omental biopsies (P ¼ .68).

Complications
CT and US scans performed after the biopsy procedure were
reviewed for immediate complications, and any diagnostic
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Table 3. Core Specimen Histopathology and FNA Specimen Cytology Results
Omental

Mesenteric

Total

Core biopsy result
Overall core

94/95 (99%)

88/91 (97%)

182/186 (98%)

Malignant

77/94 (81.9%)

57/88 (64.8%)

133/182 (73.1%)

Benign
Nonneoplastic

0/94 (0%)
15/94 (15.9%)

8/88 (9.1%)

8/182 (4.3%)

21/88 (23.9%)

36/182 (19.8%)

Other
Result not available
Not performed
Nondiagnostic

1/94 (1%)

0/88 (0%)

1/182 (0.5%)

1/95 (1%)
1/94 (1%)

3/91 (3.3%)
2/88 (2.3%)

4/186 (2.1%)
3/182 (1.6%)

FNA cytology result
Overall FNA cytology

90/95 (95%)

90/91 (99%)

180/186 (97%)

Positive malignant cells

68/90 (75.5%)

47/90 (52.2%)

115/180 (63.9%)

Negative malignant cells

7/90 (7.7%)

17/90 (18.9%)

24/180 (13.3%)

Atypical cells

4/90 (4.4%)

7/90 (7.8%)

11/180 (6.1%)

Result not available

0/90 (0%)

1/90 (1.1%)

1/180 (0.5%)

Not performed
Nondiagnostic

5/95 (5.2%)

1/91 (1.1%)

6/180 (3.3%)

Total

11/90 (12%)

18/90 (20%)

29/180 (16%)

Scant cellularity

6/90 (6.7%)

9/90 (10%)

15/180 (8.3%)

Bloody aspirate

5/90 (5.5%)

9/90 (10%)

14/180 (7.7%)

FNA ¼ ﬁne-needle aspiration.

US, CT, or magnetic resonance imaging scans performed
within 6 months of the biopsy were reviewed for delayed
complications. There were 5 (2.7%) complications, 2 major
and 3 minor. All 5 complications were encountered in the
mesenteric group. There were no deaths. The 3 minor complications consisted of moderate to severe pain at the skin
puncture site, which was managed conservatively. Colonic
perforation and subsequent abscess formation following a
transcolonic mesenteric biopsy was 1 of the 2 major complications. The patient presented with abdominal pain and
fever 16 days after the biopsy. A CT scan demonstrated an
intra-abdominal abscess adjacent to the biopsy site. The abscess was managed with antibiotics and percutaneous
drainage; 45 days later, the patient underwent exploratory
laparotomy, left colectomy, and colostomy. The second major
complication was a mesenteric hematoma (Fig 5a, b) that
resulted in a decrease in hemoglobin level from 14.4 to 10.4
g/dL after CT-guided biopsy of a mesenteric mass. Diagnostic
mesenteric angiography showed no active bleeding from the
superior or inferior mesenteric arteries. The patient was
admitted and managed conservatively with intravenous ﬂuid
resuscitation; blood transfusion was not required.

DISCUSSION
Various neoplastic, inﬂammatory, infectious, and traumatic
processes can involve the omentum and mesentery (1,4–6).
Patients with ovarian, gastric, colonic, and pancreatic cancer
are considered to have advanced disease when peritoneal
disease is present. For example, in certain cases of ovarian
cancer, treatment includes cytoreductive surgery followed

by neoadjuvant chemotherapy, and therefore diagnosis of
metastases before treatment is a crucial consideration for
appropriate clinical management (7). When the omentum or
mesentery is a suspected site of metastatic disease, biopsy
plays an increasingly important role to help establish a
diagnosis and determine management. Because of the
anatomic location of the omentum and mesentery and their
relationship to vital structures, establishing a diagnosis of an
omental or mesenteric mass can be challenging. Staging
laparoscopy with biopsy is performed in approximately 10%
of patients with gastrointestinal cancers when tumor burden is
> 5 cm. Current literature suggests that younger patients with
few comorbidities are typically selected for laparoscopy (8,9).
In contrast, percutaneous image-guided biopsy is a minimally
invasive, less expensive procedure that can be performed as
an outpatient procedure under sedation or local anesthesia in
all age groups with variable comorbidities (10–12).
The results of the present study show that image-guided
percutaneous biopsy of the omentum and mesentery is
feasible and associated with a high technical success rate
(99.4%) and overall low complication rate (2.7%). Preexisting malignancy was present in 114 of 186 (61.3%)
patients at the time of biopsy as mentioned in the clinical
chart. Based on the biopsy results, metastatic disease was
conﬁrmed in 82 of 114 (44.1%) patients, and a new diagnosis of a second primary tumor was made by biopsy in 11
of 114 (5.9%) patients. A nonneoplastic tissue diagnosis was
obtained in 21.5% biopsies.
For patients with known cancer who underwent biopsy,
metastatic gastrointestinal tumors were the most common
biopsy diagnosis (n ¼ 21); for patients without known
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Figure 4. Distribution of biopsy histopathology outcome.

Table 4. Biopsy Technique Success Rate
Omental
Overall technical
success rate

Mesenteric

Total

95/95 (100%) 90/91 (98.9%) 185/186 (99.5%)

CT-guided biopsy 83/83 (100%) 88/89 (98.9%) 171/172 (99.4%)
US-guided biopsy 12/12 (100%)

2/2 (100%)

14/14 (100%)

cancer, lymphoma was the most common biopsy diagnosis
(n ¼ 21). The second most common neoplasm in patients
with a known cancer was desmoid tumor (n ¼ 6).
A comparable average (SD) number of needle adjustments of 6(5) was recorded with average (SD) time of 17
(15) minutes for the entire biopsy procedure for both groups.
Omental lesions were slightly smaller than mesenteric
lesions, and mesenteric lesions were located at a slightly
deeper site for needle trajectory. Biopsy performed by coaxial technique showed no difference in diagnostic yield
between omental and mesentery groups, suggesting that the
technical success and diagnostic yield of the procedure does
not depend on the target lesion size and lesion depth from
the skin entry. When comparing CT-guided vs US-guided
biopsies, the mean size of target lesion for US-guided procedures was larger than for CT-guided procedures (42 mm

vs 29 mm), and the lesions were located slightly more superﬁcial (52 mm vs 64 mm). Given the small number of US
biopsies, statistical comparison between CT and US procedures was not performed. The higher use of US in the
omental group (85.7% vs 14.5%) is explained by the fact
that anatomically omental lesions are relatively more superﬁcial than mesenteric lesions, facilitating US-guided
biopsies.
All US-guided biopsies (n ¼ 14) were technically successful and yielded diagnostic specimens. The diagnostic
yield performance of core biopsy and FNA biopsy is shown in
Figure 6. In most cases, both core specimens and FNA
specimens were obtained, and core specimens showed
higher diagnostic yield in the small number of cases where
FNA either was nondiagnostic or was not performed. The
present study shows superior diagnostic yield of core
biopsy compared with FNA biopsy. These results are
similar to results previously reported for chest and
retroperitoneal biopsy (13,14). However, it is advisable to
obtain both the core specimen and the FNA specimen, as FNA
enhanced the diagnostic yield in a small number of cases
where core biopsy could not be performed owing to potential
procedure complications as shown in Figure 6.
The present study shows a higher biopsy success rate
(99.4%) compared with the minimally acceptable success
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Table 5. Biopsy Result Diagnostic Yield

Sensitivity (95% CI)

Omental

Mesenteric

Both

96.4% (89.8%–99.3%)

94.6% (96.7%–98.5%)

95.5% (91%–98.2%)

Speciﬁcity (95% CI)

100% (71.5%–100%)

100% (76.8%–100%)

100% (86.3%–100%)

NPV (95% CI)

78.5% (49.2%–95.3%)

77.8% (52.4%–93.6%)

78.3% (60%–90.7%)

PPV (95% CI)

100% (95.5%–100%)

100% (94.9%–100%)

100% (97.6%–100%)

CI ¼ conﬁdence interval; NPV ¼ negative predictive value; PPV ¼ positive predictive value.

Figure 5. A 71-year-old woman underwent biopsy of a 50-mm mesenteric mass, which was complicated by a large mesenteric hematoma. Angiography was performed, which was negative (not shown). (a) Procedural CT performed with the introducer needle in the
mesenteric mass (arrow). (b) CT performed after the procedure showing a large mesenteric hematoma at biopsy (asterisks).

Figure 6. Diagnostic yield performance of FNA and core biopsy.

rate suggested by “Quality Improvement Guidelines for
Percutaneous Needle Biopsy” (3). In the 1 case of technically unsuccessful mesenteric biopsy, multiple initial attempts were made to reach the lesion, but no safe path to the
lesion was obtained, and further attempts were abandoned to
avoid colonic injury. However, a repeat biopsy at a later date
was performed through a planned transcolonic coaxial
needle transgression yielding metastatic colon cancer
pathology.

Compared with results reported by Souza et al (15), the
present study has higher sensitivity (95.5% vs 93%), speciﬁcity (100% vs 86%), and NPV (78.3% vs 50%). This is likely
attributed to the fact that our study demonstrates maximum
utility of the core biopsy needle in addition to FNA (98% vs
38.7%) to obtain larger specimen sizes regardless of the lesion
size, which contributes to a superior diagnostic accuracy.
Regarding planned organ transgression by the biopsy
needle, the mesenteric group had more transgression than
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the omental group (20.2% vs 7.2%), likely owing to deeper
location of the lesions. Small bowel was the most commonly
transgressed organ, occurring in up to 15.4% of the
mesenteric biopsies. Given the coaxial nature of the biopsy
technique, all the core specimens and FNA specimens were
obtained after the placement of the introducer needle in the
target lesion, resulting in no difference in diagnostic yield of
biopsy performed with or without organ transgression.
The present study had a complication rate (2.7%) within
the acceptable range of up to 6% as recommended by
“Quality Improvement Guidelines for Percutaneous Needle
Biopsy” (3). A recent randomized clinical trial for renal and
prostate biopsies using coaxial technique by Babaei
Jandaghi et al (16,17) observed not only low complication
rates but also shorter procedure duration similar to our
results. Although the potential for needle tract seeding is
always a concern with percutaneous biopsy (18–20), the
present study shows no needle tract seeding using coaxial
technique. Similar to our observation, a retrospective study
by Maturen et al (21) also observed lack of tumor seeding in
128 patients with hepatocellular carcinoma using coaxial
cutting needle technique. The relative safety of the coaxial
system probably could be explained by the presence of the
introducer needle that is embedded in tumor at the time
when multiple passes of the inner cutting needle and excursions of the inner ﬁne needle are made, which possibly
reduces the risk of tumor contamination of the tissue tract.
This study has some limitations. It is a retrospective study
with a relatively small sample size. Also, there was no
consistency among the operators with regard to the number
of core biopsy specimens or FNA specimens obtained for
each biopsy procedure.
In conclusion, image-guided percutaneous biopsy of
omental and mesenteric lesions has a high technical success
rate and diagnostic yield regardless of the lesion size or
depth from the skin for both omental and mesenteric
specimens.
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