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Background: The preoperative pathological diagnosis of rectal lesions is crucial for formulating treatment
plans. For subepithelial lesions (SELs) and larger lesions with necrosis of the rectum, endoscopic forceps
biopsy (EFB) cannot provide an accurate pathological diagnosis in most cases. By comparing the efficacy
and safety of transrectal contrast-enhanced ultrasound-guided transperineal core-needle biopsy (TRCEUS-
TP-CNB) and EFB, this study explored the value of TRCEUS-TP-CNB in the diagnosis of complex rectal
lesions, such as SELs.

Methods: A retrospective, cross-sectional study was conducted with 32 consecutive patients with complex
rectal lesions admitted to our hospital from May 2016 to June 2022. Clinical, ultrasound, and pathological
data were collected from these patients who underwent EFB followed by TRCEUS-TP-CNB.

Results: The success rate of EFB was 21.88% (7/32) and that of TRCEUS-TP-CNB was 93.75% (30/32).
No significant complications were observed for either biopsy method. Factors affecting the success rate of
EFB included the lesion width (cm) (1.90+0.62 vs. 4.26+2.40, P<0.001) and lesion thickness (cm) (1.29+0.51
vs. 2.96x1.75, P<0.001). The success rate of TRCEUS-TP-CNB was not affected by these factors. In the
paired study of TRCEUS-TP-CNB and EFB, the times of samples per person (1 vs. 2.14x0.90, P=0.015),
number of specimens per sample (8.27+1.93 vs. 3.31£1.67, P<0.001), lesion width (cm) (3.79+2.42 vs.
1.90+0.62, P=0.001), and lesion thickness (cm) (2.64+1.75 vs. 1.29£0.51, P=0.001) were the factors affecting
the difference of the sampling success rate. In the SELs, the success rate of EFB was 10% (1/10) and that
of TRCEUS-TP-CNB was 100% (10/10), and the difference between the two groups was statistically
significant (P=0.004).

Conclusions: TRCEUS-TP-CNB is an effective biopsy method for complex rectal lesions. The success
rate of EFB is lower in the larger lesions. Compared with EFB, TRCEUS-TP-CNB required fewer times of
samples be taken and obtained more specimens. For larger lesions and SELs of the rectum, TRCEUS-TP-
CNB is expected to become one of the preferred biopsy methods.
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Introduction

The pathological types of rectal lesions are diverse (1), and
the treatment and prognosis of different pathological types
of lesions differ significantly (2,3). Therefore, preoperative
pathological diagnosis is very important (4,5). Endoscopic
forceps biopsy (EFB) is the first-line method usually used to
obtain pathological specimens of rectal lesions (6,7), and to
treat and remove lesions smaller than 1 cm (8). Subepithelial
lesions (SELs) refer to lesions located below the epithelial
layer, originating from the gastrointestinal wall or caused
by external compression of adjacent organs (5). Due to the
subepithelial location of the lesions, EFB cannot provide
diagnostic tissue in most cases (2). Endoscopic ultrasound
is a useful way to evaluate SELs (9), and the histological
diagnosis can be accomplished by endoscopic ultrasound-
guided biopsy (10). However, the sampling success rate
of endoscopic ultrasound varies greatly in the literature
(7,11-13), ranging from 60% to 93% (11,14-16). Although
transrectal ultrasound-guided transrectal biopsy has a
diagnosis rate of more than 90% for rectal lesions (1,17),
complications such as bleeding (18,19) and infection
(20-25) are common. Moreover, all three above-mentioned
methods are types of transrectal biopsy, which requires a
preoperative cleaning enema, as well as the perioperative
use of antibiotics (17-26), leading to an increase in intestinal
bacteria resistance (25,27). Thus, a safe and effective
biopsy technique is needed with low complications, a high
diagnostic rate, and stable reliability for the diagnosis of
rectal lesions.

Compared to transrectal biopsy, transperineal biopsy has
a lower risk of fever and bleeding, and does not require the
intestinal preparation and perioperative use of antibiotics (28).
Therefore, transrectal ultrasound-guided transperineal
biopsy is widely used in the diagnosis of prostate diseases
(25,29-32); however, there are very few reports on the use
of this technique in the diagnosis of rectal lesions (33,34).
In addition, contrast-enhanced ultrasound (CEUS) clearly
shows enhanced areas of non-liquefied necrosis in the lesion,
significantly increasing the positive rate of biopsy (35). To
the best of our knowledge, the use of transrectal contrast-
enhanced ultrasound-guided transperineal core-needle
biopsy (TRCEUS-TP-CNB) in rectal lesions has only been
reported in a few cases (34). To date, no study comparing
the use of TRCEUS-TP-CNB and EFB in the diagnosis
of complex rectal lesions appears to have been conducted.
We retrospectively analyzed the data of 32 consecutive
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patients with complex rectal lesions, who underwent EFB
followed by TRCEUS-TP-CNB, to explore the application
value of the TRCEUS-TP-CNB technique in complex
rectal lesions. We present this article in accordance with
the STROBE reporting checklist (available at https://qims.
amegroups.com/article/view/10.21037/qims-23-1451/rc).

Methods
Patients

To be eligible for inclusion in this study, the patients had
to meet the following inclusion criteria: (I) have undergone
transrectal ultrasound and endoscopy that could display
lesions, and have no contraindications for biopsy; (II) have
undergone EFB followed by TRCEUS-TP-CNB before
a clear diagnosis was made; (III) have complete clinical,
endoscopic, and ultrasonic data; and (IV) have surgical
resection pathologic results or follow-up results, and have
received a clear diagnosis. Patients were excluded from the
study if they met any of the following exclusion criteria: (I)
had lesions located in a high position or intestinal stenosis,
resulting in lesions that could not be detected by transrectal
ultrasound; (II) had an increased risk of bleeding and
infection after biopsy; and/or (III) had incomplete EFB or
TRCEUS-TP-CNB data.

The data of 32 consecutive patients with complex
rectal lesions admitted to our hospital from May 2016
to June 2022 were retrospectively analyzed (Figure I).
In these patients, the final diagnosis was not confirmed
by pathologic findings of EFB, and TRCEUS-TP-CNB
was recommended by a subsequent multiple disciplinary
treatment team. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved by the Biomedical Research Ethics
Committee of West China Hospital of Sichuan University
(No. 2021-976). Patients signed an informed consent form
prior to biopsy and surgery.

Definition of final diagnosis and successful sampling

In this study, a final diagnosis refers to a pathological
diagnosis of surgically excised specimens, or a final clinical
diagnosis before chemoradiotherapy, or a diagnosis after
follow-up. Successful sampling was defined as the ability to
make clinical treatment decisions based on the results of the
sampling.
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Patients with complex rectal lesions
who underwent TRCEUS-TP-CNB
from May 2016 to June 2022
(n=62)
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Patients who underwent EFB
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Figure 1 Flowchart displaying the number of patients enrolled
in the study. TRCEUS-TP-CNB, transrectal contrast-enhanced
ultrasound-guided transperineal core-needle biopsy; EFB,

endoscopic forceps biopsy.

Instruments and methods

EFB

Routine blood tests, coagulation tests, and examination
for infectious diseases were performed prior to the biopsy.
After a routine cleaning enema, micro-tech endoscopy
CBF-23/1800-A biopsy forceps (Nanjing, China) were
used for the EFB of the rectal lesions. The location and
shape of the lesions, and the depth of the lesions from the
anal margin were recorded, and the EFB of the lesions was
performed under endoscopy. According to the previous
EFB pathological results, arrangements were made as to
whether samples needed to be taken again when the patients
returned to hospital as appropriate. The times of samples
taken varied from 1 to 4 times among different patients.
Depending on the quality of the gross specimen and patient
tolerance, the number of specimens per sample varied
from 1 to 8, each with a diameter of 0.2 to 0.3 cm, but the
whole lesion was not removed. In this article, the EFB
pathological results of the 32 patients were not confirmed
before resection or follow-up.
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TRCEUS-TP-CNB

To further clarify the diagnosis, these patients underwent
TRCEUS-TP-CNB after a multiple disciplinary treatment
team discussion. As the doctor in the multiple disciplinary
treatment team and the doctor performing the TRCEUS-
TP-CNB procedure were not the same person, the doctor
performing the TRCEUS-TP-CNB procedure was not
aware of the patient’s clinical information and EFB results.
After emptying the stool, the patient was examined in the
left lateral decubitus position with hip flexion or lithotomy
position, according to the location of the mass, the insertion
point of the needle, and the operating space required for
puncture. The MyLab Twice ultrasound system (Esaote,
Genoa, Italy) equipped with a bi-planar intracavity probe
(TRT33, linear array frequency 4-13 MHz, convex array
frequency 3-9 MHz) was used for the transrectal ultrasound.
The location, length, width, thickness, ultrasonic features,
and depth of the lesion from the anal margin, and scope
of the involved intestinal circumference were recorded.
Transrectal CEUS was then performed to record the degree
of enhancement, the pattern of enhancement, and the
liquefied necrotic area of the lesion.

Next, the probe was switched to the linear array mode, in
which the transperineal biopsy of the tumor enhancement
area was monitored in real time by transrectal ultrasound.
A freehand biopsy of the lesion was performed (30,32).
First, a coaxial needle was inserted from the perineal skin
into the edge of the mass and left there. Next, the needle
sheath was fixed and the needle core was withdrawn. A
matching puncture needle (MG1522 BARD MAGNUM
Biopsy Instrument; Tempe, AZ, United States; disposable
core tissue biopsy needle; gauge size: 16 G; needle length:
16 cm) was inserted along the needle sheath to ensure that
there was only one needle path during multiple sampling
processes. By adjusting the angle and direction of the
puncture needle, we ensured that the tissue strips were
sampled multiple times from different parts of the target.
The sample length of the Biopsy Instrument was set to 1.5
or 2.2 cm, depending on the size of the lesion. Based on the
quality of the gross specimen and the patient’s tolerance, the
number of specimens per sample varied from 5 to 12.

Statistical analysis

SPSS Statistics software (version 19.0; IBM Corporation,
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Table 1 Clinical, endoscopic, and ultrasonic characteristics of the

32 patients

Characteristic Value
Gender, n (%)
Male 17 (63.13)
Female 15 (46.87)
Manifestations, n (%)
No symptom 6 (18.75)
Constipation 1(3.13)
Bloody stool 12 (37.50)
Change in stool habits 2 (6.25)
Dyschezia 3(9.37)
Diarrhea 2 (6.25)
Anal distension with changes in stool habits 5(15.62)
Perianal nodule 1(3.13)
*Final diagnosis, n (%)
Surgical resection patients 17 (63.12)
Inflammatory follow-up patients 6 (18.75)
Patients with advanced tumor 7 (21.87)
chemoradiotherapy
Lymphoma chemotherapy patient 1(38.13)
Patients who chose chemotherapy due to 1(38.13)
complications
Endoscopic finding, n (%)
Neoplasm 16 (50.00)
Ulcer 6 (18.75)
Subepithelial lesions 10 (31.25)
Location, n (%)
Anterior wall 6 (18.75)
Posterior wall 5(15.62)
Left wall 11 (34.38)
Right wall 10 (31.25)
Boundary, n (%)
Clear 9 (28.13)
Unclear 23 (71.87)
Shape, n (%)
Regular 7 (21.87)
Irregular 25 (78.13)

Table 1 (continued)
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Table 1 (continued)

Characteristic Value
RI, n (%)
>0.75 22 (68.75)
<0.75 10 (31.25)

Enhancement degree, n (%)

Hyperenhancement 20 (62.50)

Hypoenhancement 12 (37.50)
Enhancement pattern, n (%)

Homogeneous 14 (43.75)

Inhomogenous (unenhancement area >50%) 8 (25.00)

Inhomogenous (unenhancement area <50%) 10 (31.25)

*, final diagnosis: refers to the pathological diagnosis of
surgically excised specimens or the final clinical diagnosis before
chemoradiotherapy or the diagnosis after follow-up. R, resistance
index.

Armonk, NY, USA) was used for the statistical analysis of
the data. The normally distributed measurement data are
expressed as the mean = standard deviation. The inter-
group and intra-group comparisons of the success rates
of TRCEUS-TP-CNB and EFB were performed using
the two-independent sample 7-test or the single-sample
t-test as appropriate. The counting data are represented as
the number of cases (n) and percentage (%), and the Chi-
square test of the corrected paired four-cell table was used
for comparisons between groups. A two-tailed P<0.05 was
considered statistically significant.

Results

A total of 32 patients (17 males and 15 females) with
complex rectal lesions underwent EFB followed by TRUS-
TP-CNB (Figure I). The mean age of the patients was
53.56+17.06 years (range, 22-86 years). Table 1 summarizes
the clinical, endoscopic, and ultrasonic characteristics of
32 patients. Among the patients, 6 were asymptomatic
(the lesion was discovered by accident or on physical
examination) and 26 were symptomatic. Among the 7
inflammatory patients, 1 patient was confirmed by surgery
to have the human papilloma virus infection, while the
lesions in the other 6 patients shrank or disappeared after

1-3 years of follow-up and were ultimately diagnosed as
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Figure 2 Ultrasound manifestations and pathological results of rectal GIST with extensive necrosis. (A) Transrectal CEUS: a large area

of no enhancement can be observed near the rectal wall in the mass. (B) TRCEUS-TP-CNB: under the guidance of CEUS, the puncture

needle was inserted into the enhanced area of the mass for biopsy. (C) The pathological result of endoscopic forceps biopsy: inflammation
(H&E stain, x40 magnification). (D) The pathological result of TRCEUS-TP-CNB: GIST (H&E stain, x200 magnification). Diagnosis
after resection of the mass: GIST. GIST, gastrointestinal stromal tumor; CEUS, contrast-enhanced ultrasound; TRCEUS-TP-CNB,

transrectal contrast-enhanced ultrasound-guided transperineal core-needle biopsy; H, hematoxylin; E, eosin.

inflammatory lesions.

Among the 10 cases of SELs, there were 5 cases of
gastrointestinal stromal tumors (Figure 2), 1 case of an
inflammatory lesion, 1 case of endometriosis, 1 case of non-
Hodgkin lymphoma, 1 case of sarcoma (Figure 3), and 1 case
of a histiocytic proliferative lesion. The sampling success
rate of EFB was 10% (1/10) and that of TRCEUS-TP-
CNB was 100% (10/10). Paired studies between the two
groups showed statistically significant differences (P=0.004).

According to the final diagnosis classification, the
sampling results of TRCEUS-TP-CNB and EFB are
shown in Table 2. EFB was used in 6 cases of gastrointestinal
stromal tumors, 5 cases of inflammatory lesions (Figure 2C),
and 1 case of a mesenchymal tumor, and the success rate of
sampling was 0 (0/6). However, the sampling success rate
of TRCEUS-TP-CNB was 100% (6/6), and the paired
study of the two methods showed a statistically significant
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difference (P=0.031). Among the 11 adenocarcinoma
patients, the sampling success rate of EFB was 0 (0/11), and
that of TRCEUS-TP-CNB was 90.91% (10/11), and the
difference was statistically significant (P=0.002).

We analyzed the factors affecting the sampling success
rate of TRCEUS-TP-CNB and EFB in complex rectal
lesions. The intra- and inter-group comparison results
for TRCEUS-TP-CNB and EFB are shown in Table 3. In
the EFB group, the times of samples per person for the
32 patients was 1.81£1.06, and the number of specimens per
sample for the 32 patients was 3.11+1.30; 7 patients were
successfully sampled, with a success rate of 21.88% (7/32).
In the TRCEUS-TP-CNB group, the times of samples
per person for the 32 patients was 1, and the number of
specimens per sample for the 32 patients was 8.19+1.91;
30 patients were successfully sampled, with a success rate of
93.75% (30/32). No complications were observed for either
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Figure 3 Ultrasound manifestations and pathological results of rectal subepithelial lesion. (A) Transrectal ultrasound: the mass was located in
the submucosa of the rectum. (B) TRCEUS-TP-CNB of the mass. (C) The pathological result of endoscopic forceps biopsy: inflammation
with lymphoid hyperplasia (H&E stain, x40 magnification). (D) The pathological result of TRCEUS-TP-CNB: sarcoma (H&E stain, x200

magnification). The patient was treated with drugs due to coronary heart disease and its complications. Final clinical diagnosis: sarcoma.

TRCEUS-TP-CNB, transrectal contrast-enhanced ultrasound-guided transperineal core-needle biopsy; H, hematoxylin; E, eosin.

biopsy method.

Based on the above results, it may be possible to provide
a reference algorithm to choose EFB or TRCEUS-TP-
CNB as the optimal technique for the biopsy of complex
rectal lesions. TRCEUS-TP-CNB is more suitable for
larger rectal lesions and SELs, which is an important
supplement to the first-line diagnostic tool EFB (Figure 4).

Discussion

EFB is a first-line method used to obtain specimens of
diseased rectal tissue (7). In this study, the sampling success
rate of EFB for complex rectal lesions was 21.88% (7/32),
which is consistent with that reported in the literature (7).
The EFB technique plays an important role in the diagnosis
of rectal lesions; however, the EFB pathological results
of 32 patients with complex rectal lesions in this study
could not be definitively diagnosed before follow-up. To
meet clinical diagnosis and treatment needs, these patients

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

underwent TRCEUS-TP-CNB after multiple disciplinary
treatment team discussion, and the sampling success rate
was 93.75% (30/32), which was significantly higher than
that of EFB (21.88%, 7/32). The factors contributing to the
difference in the sampling success rates between the two
biopsy techniques have not been reported in the literature.
Through a retrospective analysis, we conducted the first
intra- and inter-group comparative study of TRCEUS-TP-
CNB and EFB to explore the factors affecting the sampling
success rates of the two biopsy methods.

As Table 3 shows, in the analysis of the factors affecting
the sampling success rate, the times of samples per person
and the number of specimens per sample were not factors
affecting TRCEUS-TP-CNB or EFB, but there were
statistically significant differences between TRCEUS-TP-
CNB and EFB (P=0.015 and <0.001). In the successful
sampling EFB group, the times of samples per person
was 2.14+0.90, and the number of specimens per sample

was 3.31£1.67. In the successful sampling TRCEUS-TP-
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Table 2 Comparison of TRCEUS-TP-CNB and EFB sampling results in 32 patients classified by final diagnosis

EFB

TRCEUS-TP-CNB

*Final diagnosis [n]

Sampling result Number Sampling result Number
GIST [6] Inflammatory lesion 5 GIST 6
Mesenchymal tumor 1
Adenocarcinoma [11] Adenoma 6 Adenocarcinoma 10
Inflammatory lesion 3 Adenoma 1
Lymphocyte infiltration 1
Proliferative polyp 1
Inflammatory lesion [7] Inflammatory lesion 7 Inflammatory lesion 7
Endometriosis [2] Inflammatory lesion 1 Endometriosis 2
Proliferative polyp 1
Neuroendocrine neoplasm [2] Adenoma with malignant change 1 Neuroendocrine neoplasm 1
Tumor, difficulty in further classification 1 Tumor, difficulty in further 1
classification
Squamous carcinoma [1] Inflammatory lesion 1 Sqguamous carcinoma 1
Non-Hodgkin lymphoma [1] Inflammatory with atypical 1 Non-Hodgkin lymphoma 1
lymphoid hyperplasia
Sarcoma [1] Inflammation with lymphoid hyperplasia 1 Sarcoma 1
Histiocytic proliferative lesion [1] Inflammatory lesion 1 Histiocytic proliferative lesion 1

*, final diagnosis: refers to the pathological diagnosis of surgically excised specimens or the final clinical diagnosis before
chemoradiotherapy or the diagnosis after follow-up. EFB, endoscopic forceps biopsy; TRCEUS-TP-CNB, transrectal contrast-enhanced
ultrasound-guided transperineal core-needle biopsy; GIST, gastrointestinal stromal tumor.

Table 3 Factors influencing the success rate of TRCEUS-TP-CNB and EFB: intra- and inter-group comparisons

EFB (n=32) TRCEUS-TP-CNB (n=32)

Variable P value (TRCEUS-

#Succe§sful Unsucce.ssful P value #Succe§sful Unsucce.ssful P value TP-CNB vs. EFB)

sampling sampling sampling sampling

No. of samples 7 (21.88) 25 (78.12) - 30 (93.75) 2 (6.25) - <0.001
Times of samples per 2.14 (0.90) 1.72 (1.10) 0.36 1 1 - 0.015
person
No. of specimens per 3.31 (1.67) 3.06 (1.21) 0.66 8.27 (1.93) 7(1.41) 0.37 <0.001
sample
Age (years) 52.43 (15.87) 53.88 (17.68) 0.85 54.50 (16.86)  39.50 (19.09) 0.24 0.77
Circumference of infiltrated 36% (18%) 44% (19%) 0.34 42% (18%) 46% (41%) 0.77 0.44
rectal wall
Length (cm) 3.07 (1.27) 5.36 (2.93) 0.06 4.84 (2.88) 5.15(1.91) 0.88 0.12
Width (cm) 1.90 (0.62) 4.26 (2.40) <0.001 3.79 (2.42) 3.05 (0.64) 0.67 0.001
Thickness (cm) 1.29 (0.51) 2.96 (1.75) <0.001 2.64 (1.75) 1.90 (0.42) 0.56 0.001
Depth (cm) 3.31 (1.76) 2.81 (1.86) 0.53 2.94 (1.87) 2.65 (1.20) 0.83 0.63

Data are presented as n (%) or mean (standard deviation); #, successful sampling: the ability to make clinical treatment decisions based
on the results of the sampling. TRCEUS-TP-CNB, transrectal contrast-enhanced ultrasound-guided transperineal core-needle biopsy;

EFB, endoscopic forceps biopsy.
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Figure 4 Suggested algorithm for selecting biopsy methods for complex rectal lesions. EFB, endoscopic forceps biopsy; TRCEUS,

transrectal contrast-enhanced ultrasound; TRCEUS-TP-CNB, transrectal contrast-enhanced ultrasound-guided transperineal core-needle

biopsy; SELs, subepithelial lesions.

CNB group, the times of samples per person was 1, and
the number of specimens per sample was 8.27x1.93. The
sampling success rate of TRCEUS-TP-CNB was much
higher than that of EFB (93.75% vs. 21.88%). Therefore,
patients who underwent EFB experienced multiple biopsies,
suffered more pain, and psychological pressure, but gained
less benefit (successful sampling). Compared with the EFB,
the TRCEUS-TP-CNB was performed freehand (30,32)
and coaxial needle technology was used (36). There was
only one puncture channel in the whole sampling process.
By adjusting the angle and direction of the puncture needle,
the multiple and multi-point sampling of lesions could be
completed (37). Therefore, TRCEUS-TP-CNB not only
ensures a higher sampling success rate, but also reduces the
patient’s pain, as well as the risk of bleeding and needle path
implantation metastasis.

The factors affecting the EFB success rate included
the width (P<0.001) and thickness (P<0.001) (i.e., the size
of the rectal lesions), such that the larger lesions had a
lower success rate. Conversely, the TRCEUS-TP-CNB
success rate was not affected by the size of the lesion. In the
paired study of TRCEUS-TP-CNB and EFB, the lesion
width (P=0.001) and lesion thickness (P=0.001) were also
identified as factors affecting the difference in the sampling

success rate (Table 3). Larger lesions had a higher success
rate in TRCEUS-TP-CNB, but a lower success rate was
observed in EFB. This may be because necrotic liquefaction
is more likely to occur in larger tumors (38), especially
when the necrotic liquefaction area of the tumor is located
near the rectal wall (Figure 24), and the specimens obtained
by EFB may include some necrotic or inflammatory tissues
(Figure 2C), thus affecting the quality of the EFB specimens.
In addition, greater internal heterogeneity is more likely
to occur in larger tumors (35,39-42), and EFB sampling
locations are usually limited to the side near the rectal wall.
Therefore, the EFB sampling success rate is likely to be
lower in larger tumors (43,44). However, CEUS can clearly
show enhanced areas of non-liquefied necrosis in the tumors
(35,45,46). Under the guidance of CEUS, TRCEUS-TP-
CNB can be used to freely select the puncture site for the
enhanced area of the tumor (Figure 2B). Thus, the sampling
success rates of TRCEUS-TP-CNB are not affected by
necrotic liquefaction in the tumors. Meanwhile, due to the
wider sampling range, the samples are less affected by the
heterogeneity of the tumor, ensuring a higher sampling
success rate of TRCEUS-TP-CNB.

In this study, the sampling success rate of EFB for SELs
was 10% (1/10). Some suggestions have been made in the
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literature (1,11,14,17) as to how to improve the sampling
success rate of SELs, such as fine-needle biopsy technology
guided by endoscopic ultrasound (12). For SELs less than
lem, some advanced endoscopic resection techniques,
such as endoscopic resection and endoscopic sub-mucosal
dissection, can not only provide accurate pathological
specimens, but can also achieve the goal of cure (43,44).
However, these protocols are all transrectal biopsies, and
there are significant differences in the sampling success
rates reported in different studies (11,14,47), with some
risk of serious complications (18,19,22-24). Unlike
in a transrectal biopsy, in a TRCEUS-TP-CNB, the
puncture needle is inserted through the perineal skin.
This technique takes advantage of the high-resolution
display of deep pelvic lesions by transrectal ultrasound (33)
(Figure 34), and the sampling process is not affected by the
epithelial tissue covering the lesion surface (Figure 3B). In
addition, the perineal injection has fewer complications
(28,30,48-50), puncture sites are easy to care for, hemostasis
is easy to compress, and intestinal preparation and the
preventive use of antibiotics are not required (51), which
reduces the occurrence of multiple drug resistance (25,27).
In this study, the sampling success rate of TRCEUS-
TP-CNB in rectal SELs was 100% (10/10), which was
significantly better than that of EFB (10%, 1/10).

This study had some limitations. First, this was a
retrospective study. TRCEUS-TP-CNB was only
performed because a clear diagnose could not be made
by EFB. Therefore, there was a certain selection bias
in the cases, and prospective comparative studies need
to be conducted. Second, this study had a small sample
size. Further multicenter, large sample studies need to be
conducted to verify our results.

Conclusions

In conclusion, our study showed that TRCEUS-TP-CNB
is a safe biopsy technique in the preoperative diagnosis
of complex rectal lesions. TRCEUS-TP-CNB is also an
effective biopsy technique, with a higher diagnostic rate,
requires fewer times of samples to be taken, and gains
more specimens per sampling, and is thus an important
supplementary method to the first-line diagnostic tool
EFB. TRCEUS-TP-CNB is expected to become one of
the preferred methods of examination, especially for large
lesions and SELs of the rectum.

© Quantitative Imaging in Medicine and Surgery. All rights reserved.
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