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Abstract 

Background Percutaneous liver biopsy is the gold standard technique for establishing the cause of cirrhosis and 
liver disease activity assessment. However, some cases of steatohepatitis or other chronic liver diseases show a high 
number of false negative results in samples obtained via the percutaneous route. This fact justifies performing a liver 
biopsy via the laparoscopic route. However, this is an expensive technique, with morbidities associated with pneumo-
peritoneum and anesthetic complications. The main objective of this study is to develop a video-assisted technique 
that uses only a minimally-invasive device for the liver biopsy and the optical trocar. Without additional trocars, this 
technique constitutes a less invasive procedure than the existing techniques in clinical practice.

Methods This is a device development and validation study and patients submitted to abdominal laparoscopic 
surgery and required liver biopsy for moderate to severe steatosis were recruited. The patients were randomized into 
two groups: laparoscopic liver biopsy technique (n = 10, control group) and mini-laparoscopic liver biopsy technique 
(n = 8, experimental group). The times associated with procedure performance in both groups were evaluated using 
the Mann–Whitney or Kruskal–Wallis tests according to data distribution.

Results At baseline, there was no statistical difference regarding gender and type of surgery. The experimental group 
had a significantly shorter time compared with the group that underwent the traditional procedure in mean proce-
dure time (p = 0.003), biopsy time (p = 0.002) and hemostasis time (p = 0.003).

Conclusions The mini-laparoscopic biopsy device and technique showed to be capable of safely obtaining sufficient 
tissue samples, which was minimally invasive and in a shorter time than the classic technique.
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Background
Liver disease is one of the most significant health prob-
lems in the United States. According to the Centers for 
Disease Control and Prevention (CDC), cirrhosis and 
other chronic liver diseases are considered the  12th lead-
ing cause of death in the United States and are respon-
sible for more than 60,000 deaths annually [1, 2]. They 
constitute the sixth leading cause of death between the 
ages of 35 and 55 in North-American individuals [3–5]. 
Approximately 30,000 new patients are diagnosed with 
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cirrhosis at tertiary health centers each year. However, 
only 10 to 15% correspond to alcoholic cirrhosis [2, 6].

The liver parenchyma is organized into microscopic 
functional units called lobules. A hepatic lobule is 
described as a functional polyhedral unit, in which each 
angle houses the so-called portal triad (the hepatic artery 
branch, the hepatic portal vein branch, and the biliary 
ducts [4, 5]. Each lobule houses a central hepatic ven-
ule and the entire space between this central vein and 
the portal triad is filled with the basal cell of the hepatic 
parenchyma, i.e., the hepatocyte [4, 5]. Because of these 
anatomical and histological characteristics, until the mid-
1800s, any procedure involving the liver was considered 
dangerous and often impossible. For decades, all surgi-
cal techniques were considered uncertain and risky [4]. It 
was observed that no matter how small the resected area, 
there was blood and bile drainage from the exposed sur-
gical surface.

Due to this risk during resections and aiming at greater 
diagnostic accuracy, liver biopsies started being used for 
the diagnosis and monitoring of liver diseases. In 1958, 
Menghini planned and published an innovative method, 
called the “One-second needle biopsy of the liver”, of 
which performance consists in puncturing the liver 
parenchyma with a biopsy needle through a trans-cos-
tal access with the patient lying in the horizontal dorsal 
decubitus position [7]. In subsequent years, this tech-
nique was improved and modified due to the introduc-
tion of better needle biopsy devices [8].

Although the biopsy is a more favorable option for 
the diagnosis and monitoring of patients with liver dis-
ease, patients who need liver biopsy very often have liver 
function damage and abnormal coagulation status [9]. 
And that is considered a potential reason that leads to 
major bleeding [10]. The percutaneous liver biopsy (PLB) 
should not be performed when the patient is uncoopera-
tive, in cases of coagulopathy, in the presence of ascites 
and in morbidly obese patients. In these situations, a 
sample of liver tissue must be obtained through another 
approach, as these patients are at high risk of post-biopsy 
bleeding and, thus, liver biopsy using the laparoscopic or 
video-assisted technique is the chosen procedure. The 
laparoscopic biopsy allows an adequate tissue evaluation 
under direct view, with direct and immediate bleeding 
control [11]. The need to be performed by a trained team 
and under general anesthesia has limited its use for sev-
eral decades [12].

However, this procedure is not free from compli-
cations, with the main ones being intraperitoneal or 
abdominal wall trauma and bleeding [11, 12]. Thus, to 
evaluate the use of a minimally-invasive device to per-
form biopsies in these situations, we aimed to develop a 
new method that allows video-assisted liver puncture for 

biopsy, which constitutes a less invasive technique than 
the existing ones in clinical practice.

Methods
Study design and setting
A biopsy device development and validation study was 
carried out in two large tertiary surgical hospitals in the 
city of Fortaleza, state of Ceará, Brazil.

Sample
Based on the study by Eisemberg et  al. (2003), which 
observed that 83% of patients had painful symptoms after 
liver biopsies 30 min after the surgical procedure versus 
39% after 24  h [13], we estimated that it was necessary 
to evaluate a total of 24 patients, equally divided into the 
two groups, aiming to obtain a sample that had 80% of 
power and 95% confidence (Fleiss method with continu-
ity correction) and was a representative sample of liver 
biopsies.

Twenty-four (24) patients who were about to undergo 
abdominal laparoscopic surgery and who had an ultra-
sound finding of moderate to severe hepatic steatosis 
were then recruited to participate in the study. These 
patients had access to hospitals belonging to the research 
environment.

Inclusion criteria

• Patients with moderate to severe hepatic steatosis, 
submitted to abdominal laparoscopic surgery for 
another underlying disease;

• Patients who needed a liver biopsy for etiological 
confirmation or staging of disease activity.

Exclusion Criteria

• Refusal to participate in the study. 
••Patients diagnosed with hepatocellular carci-
noma (HCC).

• The following risk factors:

– Patients with INR > 1.8 and/or platelets < 70,000/
mm.3

– Patients with coagulopathy

Research protocol
The device designed for the research consists of a needle 
shaft covered by insulating material (plastic, silicone or 
polyurethane). It was not necessary to manufacture the 
device, as a product with these characteristics is already 
available in the clinical practice of health services. It was 
only adapted for the purpose proposed in the study.
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The needled catheter was used for the first time in 
1945 aiming at venipuncture for long-term intravenous 
therapy [14, 15]. It was improved in 1957 and the needle 
was covered with a flexible silicone or polyurethane. The 
needle is removed at the time of catheter insertion, leav-
ing only the plastic, siliconized or polyurethane catheter 
[14]. This constitutes the currently known venipuncture 
device. The Jelco® or Abocath® are used worldwide for 
the catheterization of peripheral veins. They are num-
bered and graded according to the gauge of the needle 
[15].

A number 14 Jelco® was used for the study, whose 
caliber of approximately 01 mm allows the passage of the 
16G Trucut biopsy needle.

All procedures started with liver biopsy and subse-
quently, sequential surgery was performed. Thus, there 
was no influence of the previously scheduled surgery.

Device systematization and validation
Twelve (12) patients were chosen to assess the device 
function. During the surgical procedure, the abdominal 
wall of the right hypochondrium was punctured in the 
midclavicular line, 1.0 cm below the right costal margin, 
forming a 90º angle with the skin. The puncture was per-
formed with a number 14 Jelco®, its needle was removed 
and the silicone remained for the passage of the liver 
biopsy needle.

Two standard types of biopsy needles were used to per-
form the procedure: the permanent base needle, in which 
only the metal that enters the parenchyma is replaced, 
with the trigger being reused after sterilization (Fig. 1A) 
and the needle is completely disposable, which consists 
of the metallic support and the trigger (Fig. 1B).

Study groups
The 24 patients included in the study were randomly allo-
cated into one of the following groups, divided accord-
ing to the liver puncture technique used for the biopsy. 
The patients in both groups were admitted to hospital 
and fasted for 8  h. The pre-anesthetic, intraoperative 
and post-anesthetic methods were performed according 
to the routine of the anesthesiologist, using previously 

established anesthetic procedures. The first procedure 
performed was the liver biopsy and then, the patient’s 
baseline surgery was performed.

Randomization
As this is an open study, all patients who agreed to par-
ticipate in the study were aware of the biopsy technique 
used. The method used to obtain the liver parenchyma 
sample (whether conventional laparoscopic or mini-lap-
aroscopy technique with the device) was defined through 
randomization, using a randomization list generated by 
the website http:// www. rando mizat ion. com on August 
20, 2019, with the patients being informed after the sur-
gery. All procedures were performed by digestive system 
surgeons who had at least 6 years of training with experi-
ence in liver surgery and liver transplantation.

“Laparoscopic Liver Biopsy Technique” – Control Group 
(n = 10)
The surgical technique consists of (Fig. 2):

1. Patient lying in the horizontal dorsal decubitus posi-
tion under general anesthesia;

2. Asepsis, antisepsis and apposition of surgical drapes;
3. Supra-umbilical arcuate incision; dieresis by planes; 

opening of the aponeurosis and passage of the 
10-mm trocar, followed by the creation of the pneu-
moperitoneum using the open technique;

4. 30° optical trocar apposition and cavity inventory;
5. Introduction of a 5-mm trocar in the epigastrium, 

below the xiphoid appendix and introduction of a 
5-mm trocar, 1.0 cm below the right costal margin in 
the midclavicular line (both will be used for the sur-
geon’s movement);

Fig. 1 16G Trucut Needles. A Permanent base needle. B Disposable 
needle

Fig. 2 Trocar insertion sites in the laparoscopic technique. Sub-figure 
labelling: On the left the circle represents the 10 mm trocar of the 
optics and the diamonds represent the 05 mm trocars; on the right, 
the equivalent location in the surgical act

http://www.randomization.com
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6. The biopsy was performed with laparoscopic scissors 
(Fig.  3) and the exposed area is cauterized using a 
monopolar hemostatic forceps (Hook forceps);

7. Review of hemostasis and count of the material used 
during surgery.

“Mini‑Laparoscopy Liver Biopsy Technique”—Experimental 
group (n = 8)
The surgical technique consists of (Fig. 4):

 1. Patient lying in the horizontal dorsal decubitus 
position under general anesthesia;

 2. Asepsis, antisepsis and apposition of surgical 
drapes;

 3. Supra-umbilical arcuate incision; dieresis by 
planes; opening of the aponeurosis and passage of 
the 10-mm trocar, followed by creation of pneumo-
peritoneum using the open technique;

 4. 30° optical trocar apposition and cavity inventory;
 5. Device insertion in the right hypochondrium, 

1.0 cm below the right costal margin, in the midcla-
vicular line, forming a 90º angle with the skin;

 6. The needle is removed from the device and the sili-
cone is maintained;

 7. Placement of the cocked biopsy needle inside the 
device silicone strut, which is fired for the biopsy 
(Fig. 5);

 8. The biopsy fragment is removed and the needle is 
reintroduced;

 9. The needle is kept in contact with the biopsy site 
and tissue cauterization is performed by touching 
the monopolar electric scalpel to the device needle 
(there is no transmission to the skin, subcutaneous 

tissue or muscle, as the device has electrical insula-
tion);

 10. Review of hemostasis and count of the material 
used during surgery.

Measures

• Total procedure time: considered from the beginning 
of the pneumoperitoneum until the end of the cau-
terization of the biopsied liver parenchyma. 

Fig. 3 Biopsy of the liver parenchyma with scissors using the 
laparoscopic technique

Fig. 4 Trocar and device insertion sites in the mini-laparoscopy 
technique. Sub-figure labelling: On the left, schematically the larger 
circle represents the 10 mm trocar of the optics and the smaller circle 
represents the puncture point with the suggested device. On the 
right, follows the equivalent location in the surgical act

Fig. 5 Steps performed to obtain the liver parenchyma biopsy 
specimen using a Trucut needle. A The needle is removed from the 
Jelco® and the silicone is maintained; (B) The Trucut needle is placed 
through the silicone strut; (C) Use of the Trucut needle to obtain the 
biopsy material; (D) Detail of the obtained fragment measuring 02 cm
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◦ Time measured with a stopwatch and counted in 
minutes.

• Time of liver biopsy with placement of 0.5-mm tro-
cars (laparoscopic technique) + laparoscopic scissors 
biopsy: considered from the placement of the  1st tro-
car until removal of the biopsy sample. 

◦Time measured with a stopwatch and counted in 
minutes.

• Time of liver biopsy with device placement (mini-
laparoscopy technique) + biopsy needle apposition: 
considered from device placement until biopsy sam-
ple removal.

• ◦ Time measured with a stopwatch and counted in 
minutes.

• Representativeness of the sample: 

◦ Size of the biopsy sample measured in centim-
eters.

• Time of hemostasis: considered from the removal of 
the biopsy sample to the complete cauterization of 
the liver parenchyma. 

◦ Time measured with a stopwatch and contact in 
seconds.

• Occurrence of hemorrhage: 

◦Measured by the dichotomous criterion (YES/
NO),taking into account the patient’s hemodynamic 
instability (tachycardia or hypotension). 
◦ If positive for hemorrhage, assess resolution bythe 
dichotomous criteria (YES/NO).

• Occurrence of bile leak: 

◦ Measured by the dichotomous criterion (YES/
NO), taking into account the leak of bile from the 
biopsy area.
◦ If positive for bile leak, assess the resolution using 
the dichotomous criterion (YES/NO).

• Quality of the biopsy sample: 

◦Assessed in the anatomopathological examination 
according to the number of individualized portal 
spaces (using the same laboratory).
◦ ≥ 5 portal spaces: satisfactory sample.

◦ < 5 portal spaces: unsatisfactory sample.

• Handling of the developed device: the surgeon’s 
degree of satisfaction with the device position and 
design. The data were classified according to the 
response using the Likert scale [16].

• Ergonomics of the developed device: the surgeon’s 
degree of satisfaction with the device’s degree of 
comfort and safety. The data were classified accord-
ing to the response using the Likert scale.

• Accessibility provided by the developed device: the 
surgeon’s degree of satisfaction regarding access to 
the abdominal cavity and the performance of the 
biopsy. The data were classified according to the 
response using the Likert scale.

Statistical analysis
Clinical data were expressed as absolute and percent-
age frequency and analyzed using Fisher’s exact test or 
Pearson’s chi-square test. Surgical times were expressed 
as mean and standard deviation, submitted to the Shap-
iro–Wilk normality test and analyzed using the Mann–
Whitney or Kruskal–Wallis tests. The analyzes were 
performed using the SPSS software, version 20.0 for Win-
dows, adopting a 95% confidence level.

Ethics
All patients who agreed to participate in the study signed 
the Free and Informed Consent Form and were previ-
ously informed about the conditions and objectives of the 
study. All of them were free to withdraw from the study 
at any time, without entailing any kind of damage to their 
physical or emotional integrity. The National Research 
Ethics Commission of Brazil (CONEPE), in accordance 
with the attributions defined in CNS Resolution number 
466 of 2012 and CNS Operational Standard number 001 
of 2013, approved the research project under Opinion 
number 3.515.278 and CAAE—01152918.9.0000.5049. 
It was registered under trial number RBR-4n6rqyj in 
02/02/2023.

Results
Most patients were females, aged over 45 years, and had 
been previously submitted to video cholecystectomy and 
had an indication for liver biopsy due to severe hepatic 
steatosis. There was no significant difference regarding 
distribution by gender (p = 0.092), age (p = 1,000) and 
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type of surgery (p = 0.104) between the study groups. 
There was a higher prevalence of patients with biopsy 
indication due to moderate hepatic steatosis in the exper-
imental group when compared to the control group, 
which had a higher prevalence of biopsies due to liver 
disease to be elucidated (p = 0.019) (Table 1).

Only one patient had an INR between 1.3–1.7, ascites 
or portal hypertension (n = 1.5.6%). Obesity was observed 
in four patients (n = 4, 22.2%) and liver with blunt edges 
in 14 (n = 14, 77.8%). The macroscopic evaluation of 
intraoperative steatosis in most patients was severe 
(n = 9, 50.0%), and no bile leak was observed (n = 0.0%); 
one patient in the control group developed controllable 
intraoperative hemorrhage (n = 1, 5.6%). None of these 
characteristics differed significantly between the groups 
and the quality of the biopsy sample was adequate in all 
samples from both groups (100.0%) (Table 2).

The hospital length of stay in the control group was 
2.8 ± 1.7  days and 2.4 ± 0.5  days in the experimental 
group, with no significant difference between the groups 
(p = 0.762). The mean time of the procedure in the exper-
imental group (3.2 ± 1.0  min) was significantly lower 
than that in the control group (4.7 ± 0.8 min; p = 0.003), 
as well as the time of the biopsy (0, 8 ± 0.4  min versus 
1.4 ± 0.2 min, respectively; p = 0.002) (Fig. 6).

The time of hemostasis in the experimental group 
was also significantly shorter than in the control group 
(18.6 ± 2.5 s versus 27.9 ± 8.5 s) (p = 0.003; Fig. 7).

The intention-to-treat analysis showed that although 
the experimental group had a higher prevalence of biopsy 
indication due to hepatic steatosis, this factor did not 
interfere with the results, and the test group had a shorter 
mean time of procedure (p = 0.011), mean time of biopsy 
(p = 0.005) and time of hemostasis (p = 0.006) than the 
control group with reason for biopsy due to steatosis or 
cirrhosis/liver disease to be elucidated. These two sub-
groups did not differ significantly (Table 3).

The three digestive tract surgeons who proposed to use 
the device answered the three questions in the question-
naire at the end of the procedure. Using the Likert scale, 
they assigned scores from 1 to 5 that were equivalent to 
insufficient to excellent, respectively. All of them gave the 
maximum score to the eight surgical procedures in the 
experimental group.

There were no accidents or complications in either 
group, but one patient in the control group had liver 
hemorrhage that was promptly visualized and corrected. 
The presence of this complication was not statistically 
relevant and did not change the hospital length of stay 
between the groups.

Discussion
This study showed that the device developed for video-
assisted liver biopsy had a better mean procedure 
and biopsy time, in addition to safety and little risk of 

Table 1 Clinical profile of patients submitted to liver biopsy through the laparoscopic method (control group) and through the mini-
laparoscopy method (experimental group)

* p < 0.05, Fisher’s exact test or Pearson’s chi-square (n, %)

Group

Total Control Experimental p‑value

Gender
 Female 14 (77.8%) 6 (60.0%) 8 (100.0%) 0.092

 Male 4 (22.2%) 4 (40.0%) 0 (0.0%)

Age
 Up to 45 8 (44.4%) 4 (40.0%) 4 (50.0%) 1.000

  > 45 10 (55.6%) 6 (60.0%) 4 (50.0%)

Surgery
 Video cholecystectomy 11 (61.1%) 7 (70.0%) 4 (50.0%) 0.104

 Video gastroplasty 4 (22.2%) 0 (0.0%) 4 (50.0%)

 Video splenectomy 1 (5.6%) 1 (10.0%) 0 (0.0%)

 Video appendectomy 1 (5.6%) 1 (10.0%) 0 (0.0%)

 Diagnostic laparoscopy 1 (5.6%) 1 (10.0%) 0 (0.0%)

Reason for liver biopsy
 Moderate hepatic steatosis 4 (22.2%) 0 (0.0%) 4 (50.0%)* 0.019
 Severe hepatic steatosis 8 (44.4%) 4 (40.0%) 4 (50.0%)

 Hepatic cirrhosis 1 (5.6%) 1 (10.0%) 0 (0.0%)

 Liver disease to be elucidated 5 (27.8%) 5 (50.0%)* 0 (0.0%)



Page 7 of 10Almeida et al. BMC Gastroenterology          (2023) 23:120  

bleeding and bile leak compared to standard techniques 
for video-laparoscopic biopsy.

Previous studies have shown that there is no direct 
correlation between post-biopsy bleeding and coagula-
tion time when the liver biopsy was performed under 
direct visualization by laparoscopy [17]. From then on, 
several guidelines emerged, which allowed liver biopsy 
to be performed in patients with an INR ≤ 2.0 and 
platelet count ≥ 25,000  µl [17, 18]. The INR was one 
of the parameters used to clinically define the popula-
tion of this study, as all patients with an INR > 1.8 were 
excluded from that study.

It is important to remember that in patients who are 
receiving anticoagulant therapy, such as aspirin, percu-
taneous biopsy should only be performed at least five 
days after drug withdrawal [19, 20]. This can delay the 
diagnosis and worsen the prognosis in patients who are 
experiencing liver failure. In this context, laparoscopy 
has been considered safe in a series of cases, in patients 
with or without coagulopathy. However, there are still 
few data on the safety and usefulness of laparoscopy in 
patients with acute liver failure [21, 22]. Nevertheless, 
hemorrhage after video-assisted biopsy is often identified 
immediately after the procedure, which makes it safer 
and of immediate intervention [23].

In the present study, one patient in the control group 
had liver capsule hemorrhage (n = 1; 5.6%). It was 
promptly visualized and controlled, without damage to 
the patient’s liver function. Regarding the coagulation 
disorder, only one patient had an INR between 1.3 and 
1.7 (n = 1; 5.6%). None of these characteristics showed 
any statistical difference or led to biopsy sample damage.

As bleeding control is one of the most important fac-
tors when performing liver surgeries, the present study 
brings an alternative for faster and less invasive liver 
hemostasis. The surgical model demonstrated in the 
experimental group shows the use of number 14 Jelco® 
as a portal for the passage of the biopsy needle. The liver 
parenchyma fragment is biopsied, and then the needle 
is kept in contact with the biopsy site, and then tissue 
cauterization is performed by touching the monopolar 
electric scalpel to the needle itself (there is no transmis-
sion to the skin, subcutaneous tissue or muscle as the 
Jelco® polyurethane catheter is insulating). Two major 
advantages are obtained with this method: (1) it does not 
require another portal to perform the hemostasis; (2) the 
fact that coagulation of the parenchyma is carried out 
with the needle itself reduces the time to perform the 
procedure. These data were confirmed by the measuring 
the time of hemostasis, which was significantly shorter in 
the experimental group compared to the control group 
(p = 0.003).

Another important aspect about the liver biopsy is the 
size of the biopsy sample and the excessive possibility 
of fragmentation of the biopsied liver parenchyma into 
small pieces [24]. In case of unsatisfactory samples after 
3 or more consecutive satisfactory biopsies attempts, 
it is prudent to repeat the biopsy at another time using 
a “Trucut” needle type [24, 25]. And as the increase in 
the number of punctures increases the risk of compli-
cations, it is more prudent to perform a new puncture 
guided by image exam or by video surgery [24, 25]. Most 
pathologists consider a tissue sample measuring 1.5 to 
2.0  cm in length removed with a 16G needle to be sat-
isfactory, which statistically contains at least 05 portal 

Table 2 Pre- and trans-operative profile of patients submitted 
to liver biopsy through the laparoscopic method (control group) 
and the mini-laparoscopy method (experimental group)

* p < 0.05, Fisher’s exact test or Pearson’s chi-square (n, %)

Group

Total Control Experimental p‑value

INR
 0.8–1.2 17 (94.4%) 9 (90.0%) 8 (100.0%) 1.000

 1.3–1.7 1 (5.6%) 1 (10.0%) 0 (0.0%)

Ascites
 No 17 (94.4%) 9 (90.0%) 8 (100.0%) 1.000

 Yes 1 (5.6%) 1 (10.0%) 0 (0.0%)

Obesity
 No 14 (77.8%) 9 (90.0%) 5 (62.5%) 0.275

 Yes 4 (22.2%) 1 (10.0%) 3 (37.5%)

Portal hypertension
 No 17 (94.4%) 9 (90.0%) 8 (100.0%) 1.000

 Yes 1 (5.6%) 1 (10.0%) 0 (0.0%)

Liver with blunt edges
 No 4 (22.2%) 1 (10.0%) 3 (37.5%) 0.275

 Yes 14 (77.8%) 9 (90.0%) 5 (62.5%)

Evaluation of intraoperative macroscopic steatosis
 Absent 3 (16.7%) 2 (20.0%) 1 (12.5%) 0.266

 Mild 1 (5.6%) 1 (10.0%) 0 (0.0%)

 Moderate 5 (27.8%) 1 (10.0%) 4 (50.0%)

 Severe 9 (50.0%) 6 (60.0%) 3 (37.5%)

Hemorrhage
 No 17 (94.4%) 9 (90.0%) 8 (100.0%) 1.000

 Yes 1 (5.6%) 1 (10.0%) 0 (0.0%)

Occurrence of bile leak
 No 18 (100.0%) 10 (100.0%) 8 (100.0%) 1.000

 Yes 0 (0.0%) 0 (0.0%) 0 (0.0%)

Quality of biopsied sample
  ≥ 5 portal 
spaces

18 (100.0%) 10 (100.0%) 8 (100.0%) 1.000

  < 5 portal 
spaces

0 (0.0%) 0 (0.0%) 0 (0.0%)
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spaces [24–26]. The great advantage of using a “Trucut” 
needle is that its activation followed by the trigger-
ing already allows a 2.0  cm entry into the parenchyma, 
preventing fragmentated or insufficient samples. As all 
patients in the experimental study group were submitted 
to liver biopsy with a 16G Trucut needle (the same nee-
dle of choice for the percutaneous biopsy), the quality of 
the biopsy sample was adequate in all samples from both 
groups (100.0%) and there was no statistically significant 
difference in relation to the control group. The samples 

measured 2.0  cm and contained more than 05 portal 
spaces in both groups, which allowed the histological 
diagnosis of the underlying disease.

When the total time of the surgical procedure, time 
of biopsy and liver parenchyma coagulation time were 
compared, all findings were significantly lower in the 
experimental group than in the control group (p = 0.003; 
p = 0.002 and p = 0.003, respectively), indicating the ade-
quate use of the device as a liver biopsy instrument, fol-
lowed by satisfactory hemostasis of the biopsied area and 
shorter operative time.

This study has some limitations. First, the final sam-
ple size presented a lower statistical power than initially 
expected, recalculated with the same method at 70%. 
Despite not being an ideal power, this fact would contrib-
ute to not finding statistically significant differences that 
may exist in reality (type 2 error), so we understand that 
the differences found in the sample can be interpreted 
with confidence. In addition, laboratory-based biochemi-
cal changes were not evaluated in the present study.

Conclusions
As it constitutes an option for liver biopsy procedure with-
out the use of incisions, the device meets the safe and 
effective characteristics for minimally-invasive surgical 
instruments and can be used for this purpose. The greatest 
utility of the procedure indicated in the study is for patients 
who have a contraindication to perform percutaneous liver 
biopsy (ascites, obesity, thrombocytopenia, blood dys-
crasia, portal hypertension). This reflects the potential of 

Fig. 6 Mean time of the procedure and biopsy in patients submitted to liver biopsy through laparoscopy (control group) and mini-laparoscopy 
(experimental group). *p < 0.05, Mann–Whitney test (mean ± SD)

Fig. 7 Mean time of hemostasis in patients submitted to liver 
biopsy through laparoscopy (control group) and mini-laparoscopy 
(experimental group). *p < 0.05, Mann–Whitney test (mean ± SD)
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the device for the performance of mini-laparoscopy, and 
future studies may support its use in other procedures, 
such as renal and ovarian biopsy and in cases of peritoneal 
carcinomatosis.
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