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Abstract: Surgical treatment is often necessary for patients with symptomatic or complicated polycystic liver diseases (PLD). In this paper, we describe
a 52-year-old female with symptomatic PLD that had resulted in the formation of liver cysts, the largest of which was 23 cm in diameter. The patient
underwent mini-laparoscopic fenestration through 5-mm abdominal trocars. The walls of the cysts were unroofed using a harmonic scalpel. Four
thickened rubber-like pieces of specimens (sizes ranged between 9 × 6 × 0.5 cm and 6 × 3 × 0.1 cm) were not suitable for extraction through the
5-mm trocars. A gastrotomy was performed, and the specimens were extracted through the stomach with the help of an endoscope. Transoral removal
of the specimens was completed without any complications, and the gastrotomy was closed intracorporeally. The patient was permitted to take fluids
on day one, and oral intake was gradually increased. She was discharged on day four and was asymptomatic after two months of follow-up. The
combination of mini-laparoscopy and intraoperative endoscopic specimen extraction represented a minimally invasive surgical approach for the
treatment of PLD. To the best of our knowledge, this was the first case report of the transoral extraction of a liver specimen.
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Introduction

Polycystic liver disease (PLD) is an autosomal dominant
disease that is observed more commonly in adult wom-
en. Surgical treatment is required only in symptomatic
patients and for cysts that result in complications.
Fenestration and/or hepatic resection are the most
common surgical procedures that are used to treat
PLD, and both can be performed by open or laparo-
scopic techniques. Liver transplantation is often the
most suitable option for patients who experience liver
failure and clinical deterioration as a result of the
development of large cysts. A recent study demonstrat-
ed that prior open surgeries when compared to prior
minimally invasive surgeries for PLD were associated
with an increased risk of morbidity and mortality in liver
transplantation [1].

Like other forms of gastrointestinal surgery, laparo-
scopic surgery is increasingly being acknowledged as a
preferable and superior approach to open surgery for the
treatment of liver diseases [2]. Laparoscopic surgery is
particularly beneficial because of the decreased

dimensions of the laparoscopic trocars that are used in
combination with mini-laparoscopic techniques and the
fact that it is possible to remove specimens via natural
orifices and, therefore, avoid additional abdominal inci-
sions [3]. The objective of the surgery performed in this
case report was to utilize a minimally invasive approach to
liver surgery via a combination of mini-laparoscopy and
natural orifice specimen extraction.

Case Report

A 52-year-old female patient was admitted with abdomi-
nal pain and swelling. She was known to have been
suffering from polycystic liver and kidney diseases for
five years. No interventional therapeutic procedure had
previously been performed, and no medical treatment
modality had been attempted. The patient was re-
commended for surgery because she was experiencing
increased abdominal distension, pain, nausea, and vomit-
ing. She had no comorbidities, and her ASA (American
Society of Anesthesiologists) performance score was I.
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Physical examination revealed a severe abdominal disten-
tion and a hard mass that filled the entire abdomen except
the pelvis (Fig. 1a). The computed tomography revealed
that there were multiple cysts filling the liver, with the
largest of these being up to 23 cm in diameter (Figs 1b
and 1c). Tests revealed that the patient’s liver and kidney
function and hematological tests were within normal
limits with the exception of indications of mild anemia
and hypoalbuminemia: hemoglobin 12.3 g/dL (normal
ranges 13.6–17.2 g/dL), white blood count 7,100/mm3,
platelets 220,000/mm3, INR 1.1, prothrombin time
12.9 s, activated partial thromboplastin time 37.2 s, urea
15 mg/dL, creatinine 0.67 mg/dL, albumin 2.4 g/dL
(normal range 3.5–5.0 g/dL), total bilirubin 0.48 mg/dL,
direct bilirubin 0.25 mg/dL, aspartate aminotransferase
29 U/L, alanine aminotransferase 24 U/L, alkaline
phosphatase 139 U/L, and gamma-glutamyl transpepti-
dase 62 U/L. Laparoscopic liver cyst fenestration was
planned for the patient, and she was provided with
detailed information about the novel surgical procedure
before informed consent was taken.

The patient was operated on in the supine position. It
was determined that the use of pneumoperitoneum was
not safe due to the distention of some of the cysts. As
such, the two largest cysts in the right liver lobe were first
percutaneously aspirated by Veres needle under the guid-
ance of computed tomography images. After the cysts
had been reduced in size, the pneumoperitoneum was
then created from the hypogastrium with the Veres
needle and a 5-mm trocar was inserted through the
hypogastrium for the camera. The peak intra-abdominal
pressure was 12 mmHg. There were multiple, bilobar,
thin-, and thick-walled liver cysts. Two 5-mm trocars
were inserted through the right and left lower abdominal
quadrants. The thickened walls of the major cysts were
unroofed as much as possible using a harmonic scalpel
and their contents were aspirated. The large anterior cyst
was full of hematoma, and this was believed to be the

cause of the patient’s recent abdominal pain. Four thick-
walled cysts (two were dominant) were fenestrated, and
the specimens were collected in one of the fenestrated
cysts.

A 2-cm long gastrotomy was performed to the stom-
ach corpus using a harmonic scalpel. Intraoperative gas-
troscopy was performed. One by one, the specimens were
grasped by an endoscopic snare and extracted through
the mouth (Figs 2a and 2b). Four pieces of cyst walls with
diameters ranging from 9 × 6 × 0.5 cm to 6 × 3 × 0.1 cm
were removed through the stomach by intraoperative
endoscopy (Fig. 2c). The gastrotomy was closed in two
continuous rows using 3/0 polypropylene intracorporeal
sutures. The falciform ligament was fixed into the nearest
fenestrated cyst, and a drain was placed to the same cyst
through the left trocar site. A total of 5,000 mL of cyst
content was aspirated, intraoperative blood loss was
300 mL (mainly from the cyst walls and hematoma), and
the duration of surgery was 270 min. At the end of the
surgery, the patient’s abdominal distention had decreased
significantly (Fig. 3a). On day one, the patient was
permitted to take fluids and oral intake was increased
gradually. The amount of serosanguineous drainage was
800 mL on day one, and this decreased on day two. The
drain was removed on day three. The postoperative
course of recovery was smooth, and the patient suffered
only mild degrees of pain. A computed tomography that
was performed on day four revealed that the major cysts
had shrunk (Figs 3b and 3c). The patient was discharged
on day four and was asymptomatic at the two-month
follow-up. The histological examination of the specimens
revealed that they were benign.

Discussion

Recent innovations in minimally invasive surgery have
reached another level with surgeons now having the ability

Fig. 1. Preoperative patient and computed tomography images
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to perform surgery via smaller entrances to the body and
natural orifices. The objective of these novel approaches is
to minimize the abdominal wall incision while also allow-
ing the surgeon to reach the intra-abdominal pathology.
This allows surgeons to minimize the surgical trauma,
which results in more rapid patient recovery, less pain,
better cosmesis, and fewer wound-related early and late
complications such as infections or hernias.

There are four potential natural orifices: transgastric,
transanal, transvaginal, and transurethral. The use of the
transvaginal and transgastric paths does not seem to cause
significant risks from the viewpoint of infections [4]. The
feasibility of transgastric surgery has been demonstrated
in the experimental models; however, closing the gas-
trotomy using only an endoscopic approach remains a
challenge [4, 5]. The use of a mini-laparoscopic approach
in combination with endoscopy has been found to result
in safer intra-abdominal excision, easier extraction, and
safer closing of the gastrotomy [6]. Jurczak and Pousset
[6] reported mini-laparoscopic cholecystectomy and
transgastric extraction in 63 patients without any

complications related to the gastrotomy. Previous clinical
and experimental studies in the literature and our previ-
ous experiences have revealed that transgastric approach
allows a port that can be easily reached with rapid healing
[6, 7]. When the resected organ and the extraction organ,
the liver and the stomach, respectively, are located in the
same area (here the upper abdomen), the surgeon ben-
efits from the added advantage of being able to perform
surgical manipulations. Here, there was no need to
change the position of the patient or the camera. The
stomach is a well-vascularized organ that can be opened
and closed safely during laparoscopic surgery [6]. Unlike
the transvaginal approach, the transgastric approach also
allows specimens to be extracted in both genders.

At the beginning of the natural orifice surgery program
in our center, we had already tested several natural orifice
surgery techniques [8–14]. Our previous experiences dem-
onstrated that some specimens in similar size of this could
be extracted safely through the mouth. We had previously
extracted gallbladders, an appendix, and adrenal gland
specimens through the stomach. Recently, we demonstrated

Fig. 3. View of the abdomen in the early postoperative period and computed tomography images before hospital discharge

Fig. 2. Intraoperative findings of transgastric extraction (a), transoral removal (b), and the removed specimens (c)
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that a gallbladder with stones could be extracted through
the jejunum via a Roux-en-Y gastric bypass [7]. Here, we
used only 5-mm ports during surgery. As shown in Fig. 2c,
the size of the specimens entailed that they could not be
extracted through 5‐ or even 12‐mm trocar port sites. In
fact, it was not possible to extract the resected liver cyst
walls from the port sites unless they were enlarged to 20–
25mm.Moreover, the cyst walls were as stiff as rubber and
were as thick as 5 mm in some pieces. It was for this reason
that the transgastric approach was preferred as opposed to
extending the trocar sites for specimen extraction. All the
procedures were completed with only three trocars, each of
which was 5 mm in diameter.

To conclude, a combination of advanced laparoendo-
scopic procedures (mini-laparoscopy and natural orifice
specimen) and intraoperative endoscopy provided a more
minimally invasive surgery by which the cysts could be
removed from the patient’s liver. To the best of our
knowledge, this was the first case report of transoral
extraction of a specimen from a subject’s liver.
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