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ABSTRACTABSTRACT

INTRODUCTION.INTRODUCTION. Simple hepatic cyst (SHC) can cause symptoms due to compression of the surrounding structures. The aim of
the present study was to evaluate symptoms, treatment, recurrence rate and post-operative complications of patients treated
for symptomatic SHC.

METHODS.METHODS.  Patients were identified from medical records. The inclusion criteria were symptomatic SHC, treatment with
percutaneous aspiration or laparoscopic deroofing or both. Age, gender, symptoms, type of treatment, post-operative
complications, recurrence of symptomatic liver cyst and time of symptomatic relief were recorded.

RESULTS.RESULTS. A total of 66 patients were included. The most common symptom was abdominal discomfort and/or pain, which was
reported in 88%. Nine patients received two, one received three and one received four cyst aspirations before further
treatment or no recurrence of symptoms. A total of 84.7% had recurrence of symptoms after aspiration. Forty patients were
treated with laparoscopic deroofing, 37 (92.5%) had relief of symptoms. Complications reported after cyst drainage was
prolonged drainage (n = 1), dyspnoea (n = 1), bleeding (n = 2) and peritonitis (n = 2). After laparoscopic deroofing, the only
post-operative complication was wound infection (n = 2).

CONCLUSIONS.CONCLUSIONS.  The present study showed that percutaneous aspiration of symptomatic SHC should be performed to ensure
that the symptoms are related to the cyst. Laparoscopic deroofing has proven a definitive treatment for simple SHC and is
associated with a low recurrence rate and few post-operative complications.

FUNDING.FUNDING.  none.

TRIAL REGISTRATION.TRIAL REGISTRATION. not relevant.

.

Simple hepatic cyst (SHC) is one of the most common liver lesions with no malignant potential. Some 0.1-7% of
the population are estimated to have SHC, which tends to affect women more often than men and patients older
than 40 years [1-3]. For asymptomatic cysts, the female-to-male ratio is 2:1; for symptomatic cysts, 9:1. SHC can
be diagnosed with abdominal ultrasound, CT or MRI. Typically, radiographic features include a round or ovoid
shape of the cyst with well-defined margins. SHC is a benign lesion filled with serous fluid and lined with a thin,
practically invisible wall consisting of cells identical to that of bile ducts [2, 3]. Very seldomly the cyst
communicates with the biliary tree and is thought to be a congenital malformation originating from an aberrant
bile duct, which has lost communication with the biliary tree [4, 5].

SHC is often an incidental finding and is commonly small and asymptomatic. The cyst, however, can grow to
more than 20 cm and manifest with symptoms caused by its size and pressure on the surrounding structures.
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Symptoms associated with the compression of the digestive tract may include abdominal pain, nausea, vomiting,
bloating, early satiety and weight loss. Compression of the diaphragm may cause dyspnoea. Compression to the
biliary system may cause icterus and fatigue. Hepatomegaly and larger cysts may be palpable in the abdomen
during physical examination [3, 6-8]. Rarely, cysts present more serious complications such as bleeding, rupture,
infection, inferior vena cava thrombosis, compression of the portal and liver veins, cholecystitis and deep vein
thrombosis in the lower extremities [3, 7-9].

Asymptomatic liver cysts do not require treatment. Symptomatic liver cysts are primarily treated with
percutaneous aspiration. Ultrasound-guided needles or catheters are inserted into the cyst for drainage of cyst
fluid. Percutaneous aspiration of cyst fluid is relatively non-invasive and will determine whether the cyst is the
source of a patientʼs symptoms if symptomatic relief is achieved. Due to high recurrence rates after cyst
aspiration (78-100%), further treatment with other methods is usually needed. Procedures seen as more
definitive include laparoscopic or open deroofing, hepatic resection and percutaneous aspiration followed by
injection of a sclerosing agent (PAS) [1, 10, 11].

Laparoscopic deroofing on symptomatic SHC was first described in 1991 and has since shown good long-term
results [1, 11, 12]. Laparoscopic deroofing is a procedure that combines aspiration of cyst fluid with excision of
the extra-hepatic cyst wall [13]. It is often considered the preferred treatment with recurrence rates falling in the
0-20% range and morbidity being observed in 0-25% of the patients [1, 11]. Post-operative complications include
wound infection, bile leak, chest infection, prolonged post-procedure drainage, air embolism, pleural effusion,
dyspnoea and bleeding [1, 3].

The overall study objective was to evaluate the symptoms, treatment, recurrence rate and post-operative
complications of patients hospitalised with symptomatic simple liver cysts over the past ten years at our
university clinic.

METHODSMETHODS

In this study, a total of 66 consecutive patients from Aarhus University Hospital were included. The study was
approved by the local Board of Directors at Aarhus University Hospital as a research project. Using the
diagnostic code DK768E (Liver cyst) from the WHO, we extracted a list of the past ten years of hospitalisations
from the hospital records (2013-2022). The inclusion criteria were to have symptomatic simple liver cyst and
receive treatment with percutaneous aspiration, laparoscopic deroofing or both.

From patient records, age, gender, symptoms, type of treatment, post-operative complications, recurrence of
symptomatic liver cyst and time of symptomatic relief were noted. Using information from patient records on
patients treated with multiple liver cyst aspirations, we registered each time they had a new procedure done.

Trial registration: not relevant.

RESULTSRESULTS

In the course of the ten-year period, 130 hospitalisations for symptomatic SHC were documented of which 43
were repetitions. A total of 87 patient records were systematically screened. Hereof, 21 were not eligible for this
study and were excluded (Figure 1Figure 1). A total of 66 patients were included, of whom nine received two, one
received three and one received four cyst aspirations before further treatment or no recurrence of the
symptomatic cyst occurred. Six patients were not treated with percutaneous aspiration and had laparoscopic
deroofing as their primary treatment. This yields a total of 74 cyst aspirations.

DANISH MEDICAL JOURNALDANISH MEDICAL JOURNAL

Dan Med J 2023;70(1):A08220469 2/8



A total of 12 (18%) of the 66 patients had incidental findings of liver cysts in connection with examination for
other diseases. These patients did not receive treatment until the cysts became symptomatic. An exception was
made for one patient who needed the cyst drained before spinal surgery.

Data on symptomatic relief were available from 59 of the 74 cyst aspirations. Six patients had no symptomatic
relief after cyst aspiration, six patients had their cyst further treated shortly after cyst aspiration before they
developed symptoms again, and three of the patient records did not provide information on this topic. In all, 50
(84.7%) patients had recurrence of symptoms and nine (15.3%) had no recurrence. Two thirds of the patients
experienced symptomatic relief between one week and three months with a mean symptomatic relief time of 6.5
months (range: one week – five years) (Figure 2Figure 2).

.
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Forty patients received laparoscopic deroofing of the cyst. Ten patients did not undergo laparoscopic deroofing
after cyst aspiration and recurrence of symptomatic cyst. Six patients received treatment with PAS, two had open
deroofing and two had liver cyst resection. One patient did not receive further treatment of the cyst despite
recurrence of symptoms. Among the 40 patients who received treatment with laparoscopic deroofing, 37 (92.5%)
had no recurrence of symptomatic cyst; only three (7.5%) patients had recurrence.

The overall post-operative complication rate was low. Post-operative complications were described in four
(5.4%) of the 74 cyst aspirations and two (5%) of the 40 patients treated with laparoscopic deroofing. The
complications reported after cyst drainage were prolonged drainage (n = 1), dyspnoea (n = 1), bleeding (n = 2)
and peritonitis (n = 2). After laparoscopic deroofing, the post-operative complication reported was wound
infection (n = 2).

As shown in Figure 3Figure 3, 52 (79%) of the patients were women. The majority of patients were between 51-80 years of
age with a mean age of 62 years (range: 30-90 years).

.
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Cyst aspiration and laparoscopic deroofing combined, a total of 114 procedures were conducted. Information on
symptoms from the six patients with no symptomatic relief after percutaneous aspiration was not registered as
the symptoms were unrelated to the patientsʼ liver cyst. Information on symptoms was registered for 108
procedures. Two thirds of the patients reported more than one symptom before treatment. A total of 31 patients
only reported one symptom before treatment of whom 93.5% (n = 29) had abdominal discomfort and/or pain.
Figure 4Figure 4 presents data on the most common symptoms from SHC described by the patients in this study.

.
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DISCUSSIONDISCUSSION

In the ten-year study period, 66 patients were treated for symptomatic SHC with either percutaneous aspiration,
laparoscopic deroofing or both at Aarhus University Hospital, Denmark. The most common symptom reported
was abdominal discomfort and/or pain (88% of the patients). This result correlates with other studies that found
abdominal pain to be the most frequently observed symptom, which was seen in 60-92% of patients with SHC [6,
14-17].

In all, 74 percutaneous cyst aspirations and 40 procedures with laparoscopic deroofing were performed. After
cyst aspiration, 84.7% of the patients had recurrence of symptomatic SHC. Percutaneous aspiration gives
patients quick symptomatic relief, but the effect is typically temporary. Recurrence of symptomatic SHC after
percutaneous aspiration is high, but the procedure is minimally invasive, has a low complication rate and is used
for diagnostic workup before laparoscopic surgery [15, 17-19].

After laparoscopic deroofing, 7.5% of the patients had recurrence of their symptomatic cyst. In a review of 85
cases, five patients (5.8%) had symptomatic recurrences [4]. In another systematic review of 348 patients who
underwent laparoscopic treatment, 2.1% had persisting symptoms after treatment and 5.6% had recurrence of
the symptomatic cyst [6]. The results in other studies vary widely with symptomatic recurrence rates falling in
the 8-23% range [14-17, 19]. Factors such as inadequate deroofing, previous operation in the abdomen with
formation of adhesions, deep-seated cysts, and cysts in the posterior segments of the liver may impact
recurrence of symptomatic cysts [15]. The use of electrocoagulation and argon beam coagulation on the
epithelium in the remaining cystic cavity may reduce recurrence rates as may also fixation of an omentum
transposition flap to prevent early closure of the cyst [5, 15].

.

DANISH MEDICAL JOURNALDANISH MEDICAL JOURNAL

Dan Med J 2023;70(1):A08220469 6/8



Laparoscopic deroofing of SHC is often referred to as standard treatment. A recent systematic review compared
open deroofing, laparoscopic deroofing, and PAS, favouring laparoscopic deroofing and PAS with the best
outcomes. Recurrence of symptomatic SHC and cyst size correlated. A larger mean cyst size in patients treated
with laparoscopic deroofing (12.7 cm) than in those treated with PAS (9.3 cm) may have negatively influenced
the results of treatment and recurrence of symptoms. Furthermore, a higher rate of patients underwent
treatment prior to surgical treatment (9.9%) compared to PAS (0.3%) and the mean age was higher for patients
treated with laparoscopic deroofing (62 years) than for patients receiving PAS (58 years) [6].

In this study, only two patients (5%) treated with laparoscopic deroofing had wound infection as a post-operative
complication. Gigot et al. [15] reported minor post-operative complications such as cardiac arrhythmia, severe
shoulder pain, acute dyspnoea and pleural effusion in 15% of patients. In their meta-analysis, Furumaya et al. [6]
reported post-operative complications in 1.7% of patients compared with complications in 25% of patients
reported in a retrospective study by Martin et al. [16]. Furumaya et al. [6] included 18 studies on laparoscopic
deroofing in their meta-analysis and only major complications were registered. Conversely, Martin et al. [16]
registered all complications. Possible minor post-operative complications which may influence the findings by
Martin et al. [16] could be unaccounted for in the meta-analysis by Furumaya et al. [6]. Post-operative
complication rates vary widely, but – to our knowledge – no post-operative mortality after laparoscopic
deroofing has been reported in the literature.

A strength of this study is that data were collected from a consecutive number of patient records at a single
institution. A small number of health professionals performed the procedures, which means that no significant
difference occurred in the procedures of percutaneous aspiration and laparoscopic deroofing. Retrospective
studies are not prone to loss to follow-up, but some key information cannot be collected from patient records.
Specific data were not collected at the time of hospitalisation as the data were originally collected for other
purposes. Furthermore, retrospective studies are prone to several biases as we only see the association but
cannot determine causality.

CONCLUSIONSCONCLUSIONS

In conclusion, the present study showed that percutaneous aspiration of symptomatic simple liver cysts should
be performed to ensure that symptoms are, in fact, related to the cyst. Laparoscopic deroofing has proven a
definitive treatment for simple symptomatic liver cysts and is associated with a low recurrence rate and few
post-operative complications.
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