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ABSTRACT
Minimally invasive surgical techniques have become increasingly important in veterinary 
medicine because they reduce morbidity, mortality, and recovery time. This report 
describes a laparoscopic liver biopsy performed using a percutaneous mini-laparoscopic 
surgical system in a 12-year-old female Schnauzer with elevated liver enzymes and ima-
ging findings consistent with a hepatobiliary cyst. A modified laparoscopic technique 
employing a 2.3 mm percutaneous mini-laparoscopic system was used to obtain liver 
biopsy samples. Histopathological examination revealed diffuse hepatocellular vacuolar 
degeneration with cholestasis, and the patient was referred for medical management. 
Postoperative recovery was uneventful, with favorable wound healing and no evidence 
of pain or infection. Compared with the conventional technique, the modified approach 
reduced the number of abdominal incisions while allowing precise manipulation of 
hepatic structures. This technique minimized tissue trauma and was associated with 
rapid recovery and reduced postoperative analgesic and antibiotic requirements.
Keywords: minimally invasive surgical procedure, hepatic neoplasms, surgical laparos-
copy, veterinary surgery.

Biopsia hepática mediante el sistema quirúrgico minilaparoscopia® 
percutánea en paciente canino: reporte de caso

RESUMEN
El desarrollo de las técnicas quirúrgicas de mínima invasión ha permitido reducir la 
morbilidad, la mortalidad y el tiempo de recuperación en medicina veterinaria. Se reporta 
el caso de una biopsia hepática laparoscópica realizada mediante un sistema quirúrgico 
percutáneo de mini-laparoscopia en una canina Schnauzer de 12 años con alteraciones 
en las enzimas hepáticas e imágenes compatibles con un quiste hepatobiliar. Se empleó 
una técnica laparoscópica modificada con un sistema percutáneo de 2,3 mm para la 
obtención de la biopsia. El estudio histopatológico evidenció degeneración vacuolar 
hepatocelular difusa con colestasis y la paciente fue remitida a medicina interna para 
manejo farmacológico. En comparación con la técnica convencional, el abordaje redujo el 
número de incisiones abdominales, permitió una manipulación precisa de las estructuras 
hepáticas y se asoció con una recuperación rápida y menor daño tisular.
Palabras clave: procedimiento quirúrgico mínimamente invasivo, neoplasias hepáticas, 
laparoscópica quirúrgica, cirugía veterinaria.

1	 Universidad CES, Faculty of Agricultural and Natural Sciences, Master’s Program in Small Animal 
Veterinary Medicine, INCA-CES Research Group, Cl 10A #22–04, Medellín, Colombia.

*	 Corresponding author: mrojasga@ces.edu.co

https://doi.org/10.15446/rfmvz.v73n2.125723

https://orcid.org/0009-0006-4489-1441
https://orcid.org/0009-0004-6641-0640
https://orcid.org/0000-0001-5488-4663
mailto:mrojasga@ces.edu.co
https://doi.org/10.15446/rfmvz.v73n2.125723


Ramírez, J. R., et al.,  (2026). Liver biopsy using the mini laparoscopy surgical  
percutaneous system in a canine patient: case report.

Rev. Med. Vet. Zoot. 73(2), may-august 2026: e125723   2 de 12 _________________________________  Case report 

INTRODUCTION
Laparoscopy in veterinary medicine has 
developed since the 1980s as a minimally 
invasive surgical procedure (Mayhew, 
2014). Although its implementation in 
veterinary medicine has not progressed 
as rapidly as in human medicine, its 
acceptance has increased in recent years 
due to the advantages it offers over open or 
conventional procedures, including shorter 
recovery time, lower risk of infection, 
reduced rates of catastrophic complications 
(including death), decreased damage to 
adjacent tissues, reduced bleeding, less 
postoperative pain, and lower associated 
costs (Sladakovic & Divers, 2016).

In an effort to make surgical procedures 
less invasive in human medicine, several 
studies have proposed approaches, including 
natural orifice transluminal endoscopic 
surgery (NOTES) and minilaparotomy 
(Alonso, 2018; Buote, 2022; Velloso 
Alvarez et al., 2022). In veterinary me-
dicine, single-port access combined with 
an abdominal dilator has been proposed 
despite its limitations (Shamir et al., 2019). 
To optimize abdominal access procedures, 
efforts have focused on reducing the total 
number of incisions or trocar–cannula 
access ports placed through the abdominal 
wall (Buote, 2022; Tapia Araya, 2023; 
Lidbury, 2017). The use of laparoscopy 
for obtaining liver biopsies and performing 
cholecystectomy is common, with reports 
describing the use of three or four access 
ports (Kanai et al., 2018; Arulpragasam 
et al., 2013; Buote, 2022).

Continuous advances in the field of 
laparoscopic surgery have progressively 
emerged across medical specialties in human 
medicine. Technical refinements and the 
development of smaller instruments led 
to the development of minilaparoscopy, or 
MiniLap, a family of minimally invasive 

devices designed to penetrate soft tissues 
and access specific anatomical regions. 
These advances have contributed to im-
proved surgical outcomes by reducing 
abdominal trauma and infection risks 
while achieving results similar to or better 
than those obtained with conventional 
laparoscopy (Naraynsingh et al., 2010; 
Cui et al., 2022; Sapalidis et al., 2018).

Studies evaluating diagnostic laparosco-
py for liver biopsy collection have reported a 
complication rate of 7.5%, with the highest 
incidence corresponding to abdominal 
organ injury during placement of the first 
port, which is typically performed blindly, 
followed by complications associated with 
the insertion of additional ports. Other 
reported causes include tissue injury, 
perforations, and unintended bleeding, 
frequently associated with poor technique 
due to limited surgical expertise (Shelly 
et al., 2019). Additionally, the reported 
conversion rate from laparoscopy to 
laparotomy during diagnostic procedures 
is 21% (Cántele et al., 2021).

Nevertheless, it is important to empha-
size the continued need for surgical teams 
to optimize procedures and employ ins-
trumentation and equipment that enable 
optimal performance without compromi-
sing patient safety. Therefore, the objective 
of this study is to describe a liver biopsy 
procedure using a percutaneous mini-
laparoscopic surgical system in a canine 
patient in a clinical case report.

CASE DESCRIPTION
A 12-year-old female Schnauzer dog 
weighing 10 kg was admitted to the 
Veterinary and Animal Science Center of 
Universidad CES with a medical history 
of hypothyroidism, lumbar stenosis, 
spondyloarthrosis, and periodontal disease. 
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The patient presented for endocrinology 
follow-up. Diagnostic monitoring tests 
were performed because previous bioche-
mical analyses had shown elevated hepatic 
transaminase levels; therefore, biochemical 
evaluation and abdominal ultrasonography 
with emphasis on the hepatobiliary system 
were indicated.

During the clinical assessment, the 
complete blood count revealed leukope-
nia and elevated liver enzyme activities, 
including an ALT of 132 U/L (0–102 U/L) 
and alkaline phosphatase (ALK) of 1210 
U/L (0–156 U/L). Urinalysis showed a 
slightly turbid appearance, urine specific 
gravity within normal parameters, a urine 
protein concentration of 131.20 mg/dL 
(5.3–7.9 mg/dL), and a urine protein-
to-creatinine ratio of 12.30 (0.6–1.4). 
Clinically, values above 0.5–2 in dogs are 
considered indicative of tubular and glo-
merular proteinuria. Coagulation profiles, 
including PT (prothrombin time), aPTT 

(activated partial thromboplastin time), 
and PLT (platelet count), were within 
normal ranges.

The patient was referred for diagnostic 
imaging (abdominal ultrasonography and 
vascular Doppler examination). Seven 
days later, abdominal ultrasonography 
was performed, which revealed moderate 
hepatomegaly and a cystic structure in the 
left lateral hepatic lobe measuring appro-
ximately 0.91 × 0.68 cm (Figure 1). The 
hepatic parenchyma showed regular and 
homogeneous architecture. The gallbladder 
exhibited moderate content compatible 
with biliary sludge without adhesions or 
gallbladder wall thickening. Findings were 
considered compatible with hepatomegaly, 
hepatic cyst, hypothyroidism, metabolic 
disease, type I gallbladder mucocele, me-
dullary hyperplasia, and myelolipoma. A 
laparoscopic liver biopsy was recommended 
to establish a definitive diagnosis and rule 
out other pathologies.

FIGURE 1. Ultrasound image of the left medial hepatic lobe showing an anechoic structure measuring 
approximately 0.91 × 0.68 cm, consistent with a possible cystic lesion.

Source: Image courtesy of the authors.
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Abdominal computed tomography was 
performed before and after intravenous 
administration of water-soluble iodinated 
contrast medium, following verification of 
renal function. Multiplanar reconstructions 
were obtained.

Abdominal Computed Tomography
A well-defined lesion measuring approxi-
mately 0.8 × 1.1 cm was identified in the 
left medial hepatic lobe. The structure was 
hypoattenuating in all phases. Iopromide 
contrast medium (300 mg I/mL) was ad-
ministered intravenously at a dose of 600 
mg I/kg by manual injection. The hepatic 
lobes exhibited rounded borders without 
evidence of nodular areas or changes in den-
sity (Figure 2). The gallbladder contained 
mineralized material without evidence of 
dilation or edema. The patient was referred 
for surgical liver biopsy to establish the 
diagnosis of the lesion identified during 
imaging evaluation.

Surgical Technique
The patient was admitted to the operating 
room for a laparoscopic procedure and 
positioned in dorsal recumbency. A two-port 

technique (optical and working ports) 
combined with one percutaneous access 
was employed. The first 10 mm port was 
placed at the subumbilical region, 3 cm 
caudal to the umbilicus. Abdominal access 
was achieved using a 10 mm trocar–cannula 
using the open (Hasson) technique for 
pneumoperitoneum and CO₂ insufflation. 
Throughout the surgical procedure, a 
maximum intra-abdominal pressure of 5 
mmHg was maintained. Following CO₂ 
insufflation, an optical lens was introduced 
(Karl Storz® 10 mm 30° laparoscope). The 
second access consisted of a preumbilical 
working port placed 1 cm cranial to the 
umbilicus for surgical instrumentation 
(biopsy forceps).

The third access was percutaneous 
and introduced obliquely through the 
right hypogastric region using a 2.4 mm 
MiniLap® alligator-type forceps, allowing 
careful manipulation of the hepatic lobes. 
Direct insertion was performed in two 
stages: first, insertion of the beveled tip 
through the abdominal wall layers; second, 
activation of the alligator-type grasping 
mechanism using thumb control for tissue 
manipulation, all integrated into a single 

FIGURE 2. A. Abdominal CT scan showing a hypoattenuating structure confined to the left medial lobe, 
measuring approximately 0.8 × 1.1 cm; hepatic cyst. B. Nodular structure with well-defined borders, 
showing mild enhancement and hypoattenuation in the left medial lobe.

Source: Image courtesy of the authors.
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device (Figure 3). This system eliminated 
the need for a third trocar or additional 
access ports.

Once abdominal access was achieved 
and all ports were functional, abdominal 
exploration was performed using the 
laparoscope. Percutaneous insertion of the 
2.3 mm MiniLap® system was subsequently 
performed, allowing direct entry of the 

integrated device into the abdominal cavity. 
Controlled manipulation movements were 
used specifically to mobilize the hepatic 
lobes (Figure 4), facilitating localization 
of the left medial lobe containing the 
lesion. Through the working port, an 
incisional biopsy forceps was introduced 
to collect samples from the dorsal region 
of the affected lobe. Three samples of 10 

FIGURE 3. A. Alligator-type minilaparoscopic forceps. B. Instrument before insertion into the patient.

Source: Image courtesy of the authors.

FIGURE 4. A. Percutaneous insertion of a MiniLap forceps with a beveled cannula into the abdominal 
cavity. B. Deployment of the alligator-type MiniLap forceps tip for manipulation of the hepatic lobes.

Source: Image courtesy of the authors.
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FIGURE 5. A. Histological sample collection using laparoscopic biopsy forceps. B. Closure of the 
forceps around the specimen and placement into an endobag. C. Mechanical hemostasis using 
sterile gauze. D. Confirmation of absence of bleeding.

Source: Image courtesy of the authors.

mm each were collected (Figure 5A) and 
submitted for histopathological evaluation 
(Figure 5B). Hemostasis was achieved using 
sterile gauze and local pressure (Figure 
5C), and absence of secondary bleeding 
was confirmed (Figure 5D). Closure of 
the peritoneum and subdermal layers was 
performed using simple interrupted sutures 
(3–0 polyglactin 910), while skin closure 
was completed with interrupted simple 
sutures using 3–0 polyamide (nylon). The 
additional percutaneous port (left flank), 
due to its small diameter (2.4 mm), did not 

require suturing (Figure 6). The patient was 
transferred to postoperative management 
and recovery under the supervision of the 
anesthesiology team, who verified stable 
physiological parameters, airway status, 
pulse oximetry, blood pressure, tempe-
rature, and locomotion before discharge 
with prescribed medications.

Cephalexin 500 mg tablets every 12 hours 
for 3 days were prescribed as antimicrobial 
prophylaxis. Meloxicam at 0.2 mg/kg every 
24 hours for 2 days was prescribed as an 
analgesic and anti-inflammatory agent. 
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For postoperative wound care, veterinary 
chlorhexidine 0.5% was indicated for 10 
days. Use of an Elizabethan collar or a 
surgical garment was recommended for 10 
days, with suture removal scheduled at day 
10. Owners were instructed to contact the 
attending veterinarian immediately in case of 
abnormalities such as vomiting or bleeding.

The surgical procedure lasted 35 mi-
nutes. Conversion to an open procedure 
was not required, and no intraoperative 
complications occurred. No drains were 
used. The patient was transferred to recovery 
under anesthesiology monitoring and was 
discharged 90 minutes later.

At the 10-day postoperative follow-up, 
clinical examination and surgical wound 
evaluation were performed for suture 
removal. No postoperative complications 
associated with the surgical technique were 
observed. The owners reported normal 
food intake, defecation, and urination. 

Clinical examination revealed an alert 
patient, non-reactive mandibular lymph 
nodes, capillary refill time of 2 seconds, 
abdominal distension without pain on 
palpation, and a surgical wound with 
adequate healing and no signs of infection. 
Clinical evolution was favorable, and 
continuation of the recommendations 
provided by the surgeon was advised.

Histopathological examination concluded 
that the hepatic alteration corresponded to 
diffuse hepatocellular vacuolar degeneration 
with cholestasis. Microscopic evaluation 
revealed intracellular vacuolization of he-
patocytes. The patient was referred to the 
internal medicine service for management 
of liver disease and continued pharmaco-
logical treatment. Given that hepatic cysts 
are benign lesions, surgical excision was 
not considered necessary unless specifically 
requested by the owner, as the anesthetic 
risk outweighed the potential benefits.

FIGURE 6. Laparoscopic ports for abdominal access. Red arrow: insertion port for the minilaparoscopy 
forceps system. Yellow arrow: working port for biopsy forceps insertion (5 mm). Blue arrow: endoscope 
insertion port (10 mm).

Source: Image courtesy of the authors.
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Three months after surgery, the patient 
returned for follow-up. Blood tests and 
ultrasonography revealed worsening pro-
teinuria and increased gallbladder volume; 
therefore, cholecystectomy was proposed to 
improve cholangiohepatitis. Samples were 
collected for thyroid profile, bile acids, 
and bilirubin analysis. The patient was 
referred to the nephrology service due to 
worsening proteinuria, where inflammatory 
glomerulopathy was diagnosed.

At six months, the patient was admitted 
to the internal medicine and endocrinology 
services for diagnosis and treatment of 
hypothyroidism, hyperadrenocorticism, 
and renal monitoring, where treatment 
continued until the latest available report. 
At 18 months, the patient returned for 
evaluation presenting with lethargy, no 
vomiting, but gastric reflux, and normal 
defecation. Physical examination revealed 
an alert patient with epigastric pain. 
Abdominal ultrasonography identified 
structural splenic changes suggestive of 
splenic neoplasia and gallbladder mucocele. 
Additionally, the patient had diagnoses of 
pancreatitis, hypothyroidism, and dyslipi-
demia. The patient was hospitalized and 
evaluated by specialist clinicians, with no 
further updates available regarding clinical 
progression to date.

DISCUSSION
Laparoscopic surgery continues to evolve, 
and a fundamental objective is the reduction 
of incisional access sites required for trocar 
placement. The percutaneous MiniLap® 
system, or minilaparoscopy, represents a 
technological advancement with broad 
applications in veterinary medicine, as 
previously reported in human medicine 
(Sapalidis et al., 2018; Chalkoo et al., 
2010). Different options are available to 

the surgeon for performing minilaparos-
copic procedures, with variations mainly 
related to the handle design and type 
of forceps tip selected according to the 
indication and objective of the procedu-
re. In the present report, a thumb-grip 
handle system with an alligator-type tip 
and a diameter of 2.3 mm was used. This 
system provided a safe and technically 
feasible alternative for the diagnosis and 
management of hepatic disease. The main 
reported contraindication is the presence 
of acute cholecystitis, in which the use of 
fine minilaparoscopic instruments requires 
special caution in patients with thickened 
and inflamed gallbladder walls due to the 
increased risk of gallbladder perforation 
and contamination of the surgical field 
(Navarra et al., 1997; Sharon, 2009).

In the present report, the same principles 
of traditional or standard laparoscopic 
surgery were maintained. The use of a 
percutaneous port proved to be a viable 
option for reducing the number of abdo-
minal access incisions and eliminating the 
need for additional conventional surgical 
trocars. Standard laparoscopic techniques 
for hepatic surgery and related structures 
commonly require three to four ports 
ranging from 5 to 10 mm, corresponding 
to incision sizes ranging from 0.5 to 2 cm 
per trocar. These ports are used for the 
insertion of specialized instruments such 
as grasping forceps, dissectors, retractors, 
hepatic manipulators, among others, and 
these procedures are often combined 
with minilaparotomy and abdominal 
dilators (Oliveira et al., 2025; McDevitt 
et al., 2016; Vagenas et al., 2006). In the 
present case, two ports (10 mm and 5 
mm) and one percutaneous access (2.4 
mm) were employed in total (Figure 6), 
while preserving the fundamental and safe 
principles of laparoscopy. This approach 
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resulted in an almost imperceptible scar 
and potentially reduced postoperative pain. 
Additionally, the benefits of the percuta-
neous system included a lower total volume 
of parietal injury, a factor contributing to 
a reduction in tissue tension at the incision 
site, reflected in lower somatic pain and 
reduced risk of infection. The patient 
recovered within minutes of completing 
the procedure without observable signs 
of pain, suggesting that this technique 
may be advantageous by promoting rapid 
recovery and allowing patients to resume 
normal activities sooner compared with 
other approaches.

Furthermore, laparoscopic biopsy 
provides a less invasive method of sample 
collection. This technique provided a 
favorable balance between sample quality 
and procedural invasiveness. In the present 
report, three biopsy samples of 10 mm 
each were obtained, representing an ade-
quate sample volume through a minimally 
invasive approach. The endoscopic lens, 
combined with visual magnification and 
high-definition imaging, allowed com-
prehensive identification of anatomical 
structures, thereby facilitating surgical 
precision and intra-abdominal organ 
manipulation while minimizing the risks of 
bleeding, tissue injury, and adverse events 
(Remedios & Ferguson, 1996; Robertson 
et al., 2014).

The collected samples were submitted 
to the histopathology laboratory, and the 
histopathological diagnosis was diffuse 
hepatocellular vacuolar degeneration with 
cholestasis. This histopathological finding 
is common in dogs and indicated hepatic 
inflammation or injury characterized by 
intracellular glycogen or lipid accumu-
lation (vacuolization) and impaired bile 
retention or flow (cholestasis), supporting 
subsequent management by the internal 

medicine team. Laparoscopic access may 
therefore be considered an intermediate 
approach between needle liver biopsy 
and surgical laparotomy (Lidbury, 2017; 
Webster et al., 2019).

Since most liver diseases do not require 
surgical treatment, laparoscopy is generally 
preferred over laparotomy. Several studies 
have highlighted its advantages compared 
with conventional surgical laparotomy, 
including improved patient recovery 
due to smaller incisions, reduced posto-
perative morbidity, lower infection rates, 
decreased postoperative pain, and shorter 
hospitalization periods (Tapia Araya et al., 
2015; Díaz et al., 2020). However, these 
benefits must be balanced against challenges 
faced by surgical teams, including greater 
investment in equipment, instrumenta-
tion, consumables, and advanced energy 
devices such as bipolar electrosurgery, 
advanced bipolar systems, radiofrequency, 
or ultrasonic platforms, as well as the 
prolonged learning curve for surgeons and 
operating room personnel (Luna et al., 
2013; Camacho et al., 2009). Additional 
considerations include longer operative 
times, prolonged procedural positioning, 
reduced tactile feedback, visual fatigue 
due to extended monitor exposure, and 
adaptation to a two-dimensional surgical 
environment, all of which are important 
factors that veterinary surgical teams must 
consider for both diagnostic and therapeutic 
procedures (Balsa & Culp, 2019).

Current literature remains insufficient 
to properly evaluate emerging mini-
mally invasive approaches. This report 
demonstrates the implementation of the 
minilaparoscopy, or MiniLap, system as 
a strategy to reduce the number of access 
ports. Unfortunately, at the time of this 
report, a sufficient number of patients 
treated using this modified approach was 
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not available, representing a limitation 
of the present study. Additional data 
are currently being collected for future 
publications, including a larger patient 
population with more representative 
clinical evidence.

CONCLUSIONS
Technical innovation in surgery is a 
desired outcome driven by the pursuit 
of improved patient outcomes and the 
reduction of inherent risks associated with 
each procedure, with potential application 
of this system in other procedures such 
as orchiectomies, ovariectomies, ovarian 
remnant syndrome surgeries, cholecys-
tectomies, and non-specific biopsies. 
The laparoscopic approach performed 
was effective for tissue sampling, which, 
together with all the benefits associated 
with minimally invasive techniques, makes 
it particularly useful for this type of patient 
with underlying diseases. This approach 
contributed to the recovery of the patient, 
highlighting the importance and clinical 
utility of this therapeutic strategy in 
canine patients.
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