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Abstract

The anesthetic management of a patient with an extensive biliary
mucinous cystadenoma presents unique challenges that necessitate
careful consideration of the patient’s physiological status, potential
cardiopulmonary and hemodynamic changes resulting from elevated
intra-abdominal pressure and possible compression of major abdomi-
nal vessels or, as well as the requirement for meticulous fluid and
electrolyte management due to fluid and blood loss, and the provision
of appropriate analgesic therapy. This case report describes the anes-
thetic management of a 22-year-old female diagnosed with a sizeable
biliary mucinous cystadenoma measuring approximately 32 x 22 x 24
cm. It emphasizes the anesthetic considerations essential to ensure a
safe and successful outcome.
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Introduction

Biliary mucinous cystadenomas are rare cystic neoplasms
originating from the biliary epithelium, typically with a pre-
dominant intrahepatic location, and accounting for less than
5% of all hepatic cysts. While these neoplasms are considered
benign, they are associated with premalignant potential [1].
These lesions are more frequently observed in middle-aged
women, often presenting with a spectrum of nonspecific symp-
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toms that complicate early identification. Clinical manifesta-
tions typically stem from the growing mass effect of the cyst
on surrounding structures, which can induce varied complaints
such as persistent epigastric or right upper quadrant (RUQ)
pain, obstructive jaundice due to compression of bile ducts,
or episodes of cholangitis arising from secondary infection or
obstruction [2]. The insidious onset and variability of these
symptoms frequently mimic more common benign conditions,
contributing to diagnostic delays.

Furthermore, distinguishing these potentially prema-
lignant lesions from other benign cystic formations, such as
simple cysts or hydatid cysts, or even from frankly malignant
tumors, such as cystadenocarcinoma, poses a significant chal-
lenge for clinicians. Standard imaging modalities, including
ultrasonography, computed tomography, and magnetic reso-
nance imaging (MRI), often reveal cystic lesions but may lack
the definitive features required to differentiate between be-
nign and malignant characteristics reliably or to delineate the
mucinous nature of the cyst precisely. Similarly, endoscopic
techniques may provide limited diagnostic yield in accurately
distinguishing the actual pathology, further underscoring the
diagnostic dilemma inherent in these rare tumors [3, 4]. How-
ever, the surgical resection of biliary mucinous cystadenomas
and their anesthetic management, particularly for large or
complex lesions, present significant challenges. It necessitates
a comprehensive perioperative strategy, including thorough
preoperative assessment, meticulous intraoperative fluid man-
agement, continuous hemodynamic monitoring, and careful
administration of vasoactive drugs and blood products. An-
esthesiologists must be prepared for potential complications
such as significant blood loss, hemodynamic instability, and
the physiological impact of rapid decompression during tumor
removal. This complex perioperative care underscores the im-
portance of a multidisciplinary team approach to ensure opti-
mal patient outcomes.

Case Report

A 22-year-old female patient was referred to our interdiscipli-
nary emergency department by a general practitioner for eval-
uation of a suspected acute abdomen. The patient described a
distended abdomen that had been present for about 4 weeks,
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accompanied by a diffuse sense of abdominal distention and
pain localized to the RUQ. Additionally, the patient reported
experiencing persistent flatulence. The physical examination
revealed a markedly distended abdomen with a palpable mass
in the RUQ and localized tenderness. There were no signs or
symptoms of jaundice.

Abdominal ultrasonography (Fig. 1) revealed a sizeable
septated and predominantly hypoechoic mass compressing
the diaphragm superiorly, accompanied by free intraperitoneal
fluid. Further diagnostic imaging with an abdominal MRI scan
demonstrated findings consistent with liver echinococcosis,
without evidence of cholestasis, but the presence of significant
ascites, indicating the possibility of a ruptured cyst. Serologi-
cal testing for Echinococcus was negative, while tumor marker
analysis showed a significantly elevated carbohydrate antigen
19-9 (CA19-9) level of 460.3 U/mL (reference range: < 37 U/
mL) and cancer antigen 125 (CA125) level of 247.3 U/mL
(reference range: <35 U/mL).

Abdominal computed tomography imaging with contrast
revealed a massive, septated liver cyst in the right hepatic lobe
measuring approximately 32 x 22 x 24 cm. The cyst had dis-
placed the abdominal organs towards the left side of the ab-
domen and was associated with surrounding ascites. Further-
more, the inferior vena cava could not be traced to its entry

Figure 1. Abdominal ultrasonography showing a sizeable, septated,
predominantly hypoechoic mass.

into the right atrium, and the main right portal vein branch ap-
peared significantly compressed (Fig. 2).
Based on a multidisciplinary patient evaluation involving

Figure 2. Coronal contrast-enhanced computed tomography (CT) scan showing a giant biliary mucinous cystadenoma. (a) Com-
pression of the inferior vena cava (red arrow). (b) Compression of the left (arrow 1) and the right (arrow 2) portal veins. (c) Displace-
ment of abdominal structures (arrow 1) and the right kidney (arrow 2) to the left. (d) Compression of the left portal vein (red arrow).
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hepatobiliary surgeons, radiologists, gastroenterologists, gy-
necologists, and anesthesiologists, and considering the clinical
and radiological findings, the presumptive diagnosis was a bil-
iary cystadenoma or cystadenocarcinoma, which necessitated
prompt surgical intervention. Consequently, the patient was
scheduled for an elective exploratory laparotomy to ascertain
the definitive diagnosis via intraoperative biopsy and proceed
with complete surgical excision of the cystic mass.

Anesthesiological management

The preoperative anesthesiological evaluation revealed a
22-year-old female patient with an American Society of An-
esthesiologists (ASA) classification of II. She weighed 85 kg
and was 165 cm tall. Her body mass index (BMI) was 31.2,
placing her in the obesity class I. The patient had no significant
past medical history. Airway assessment showed Mallampati |
with normal mouth opening and thyromental distance. Cardio-
vascular examination findings were unremarkable. Pulmonary
examination revealed decreased breath sounds at the right lung
base due to diaphragmatic elevation from the massive abdomi-
nal mass. Preoperative laboratory tests were within normal
limits. However, the liver function tests were slightly elevated,
showing mildly increased aspartate aminotransferase (AST) at
47 U/L (reference range: < 35 U/L) and alanine transaminase
(ALT) at 42 U/L (reference range: 10 - 34 U/L), while total
bilirubin remained within the normal range (0.1 - 1.2 mg/dL).
The electrocardiogram (ECG) showed a normal sinus rhythm
without any abnormalities.

The patient was informed about the proposed anesthetic
plan, which included general anesthesia, regional anesthesia
with an epidural catheter, and the placement of a central venous
catheter, an arterial line, and a urinary catheter. The patient was
also made aware of the potential risks, such as the possibility of
bleeding and the need for blood or blood product transfusion,
as well as the requirement for postoperative intensive care. Ad-
equate blood products, including packed red blood cells, fresh
frozen plasma, and platelets were cross-matched and readily
available in anticipation of potential hemorrhage or coagulop-
athy during or after the surgical procedure. After arrival in the
anesthetic preparation room and undergoing standard monitor-
ing, the patient received 2 mg of midazolam intravenously as
an anxiolytic. Then, a thoracic epidural catheter was placed at
the T6-T7 interspace under aseptic conditions with the patient
in the sitting position. The epidural catheter was secured to
provide intra- and postoperative pain management. After ad-
ministering a 3 mL test dose of 0.75% ropivacaine, the epi-
dural catheter was functioning correctly, without evidence of
intrathecal or intravascular placement.

The patient was positioned supine with a slight left lat-
eral tilt to relieve pressure on the inferior vena cava. Before
induction, an arterial line was placed in the right radial artery
under local anesthetic. Due to the high risk of aspiration from
increased intra-abdominal pressure, rapid sequence induction
was performed. Preoxygenation was conducted by administer-
ing 100% oxygen for approximately 3 min. Anesthetic induc-
tion was achieved using sufentanil 25 pg, propofol 150 mg,
and rocuronium 70 mg. The intubation was performed using

video laryngoscopy. Anesthesia was maintained using sevoflu-
rane, along with intermittent epidural boluses of ropivacaine
0.75%. After induction, a triple-lumen central venous catheter
was inserted into the right internal jugular vein under ultra-
sound guidance. Baseline central venous pressure was 14 mm
Hg, reflecting the increased intra-abdominal pressure from the
massive tumor. Two large-bore peripheral intravenous lines
were also established. A lung-protective ventilation strategy
was employed, utilizing pressure-controlled mode with tidal
volumes in the range of 6 - 8§ mL/kg, and positive end-expir-
atory pressure (PEEP) was set at approximately 10 cm H,0.
Perioperative antibiotic prophylaxis (PAP) was administered
according to the guidelines.

An RUQ laparotomy was performed. Following the ini-
tial abdominal incision, 3 L of turbid ascitic fluid were aspi-
rated, with the discoloration likely attributed to lymph. After
placing a retractor, an attempt was made to resect the massive
tumor from the retroperitoneal and lower abdominal regions.
However, this proved unfeasible due to the massive size of
the tumor. Consequently, the decision was made to puncture
the cystic tumor directly, and approximately 7 L of brownish-
tinged fluid were gradually aspirated from the tumor at a rate
of 0.5 to 1 L/min. During the procedure, close communica-
tion was maintained with the surgical team. Maintaining close
hemodynamic and pulmonary monitoring was crucial during
drainage to prevent hypotension and re-expansion pulmonary
edema (RPE). Despite this, the patient experienced a transient
decrease in blood pressure and central venous pressure due to
the reduction in intra-abdominal pressure. The resection of the
massive tumor was challenging and was performed carefully
(Fig. 3a). A right hepatectomy, together with a cholecystec-
tomy, was also necessary to be performed.

There was blood loss of approximately 2,500 mL at the
end of the extensive tumor resection (Fig. 3b). This blood loss
was managed with fluid resuscitation using balanced crystal-
loid and colloid solutions. Due to a hemoglobin level of 6.7 g/
dL, two units of packed red blood cells were transfused. Ad-
ditionally, 1 g of tranexamic acid was administered, followed
by 2 g of fibrinogen when the level was 70 mg/dL. Ionized
calcium (iCa?") was maintained above 1.2 mmol/L, and the
patient was kept warm between 36.5 and 37 °C throughout
the procedure using an active warming device and infusion
warmer. A norepinephrine infusion was required to maintain
adequate perfusion pressure between 0.1 and 0.15 pg/kg/min.
Arterial blood gases were monitored regularly, showing ade-
quate oxygenation and normal acid-base status throughout the
procedure. The patient was extubated without any issues at the
end of the operation and transferred to the intensive care unit
(ICU), where she was stabilized and monitored closely. The
norepinephrine infusion was successfully discontinued, and
the patient remained comfortable and pain-free, allowing for
transfer to the surgical ward after 2 days.

Discussion

This case highlights the anesthetic management of a rare and
exceptionally large biliary mucinous cystadenoma that exerted
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Figure 3. Surgical images obtained after laparotomy illustrating: (a) careful dissection with hepatic vessels and bile duct marked
using color-coded loops; (b) the resected tumor measuring approximately 32 x 22 x 24 cm.

substantial vascular and respiratory compression, resulting
in a series of unique perioperative challenges. While biliary
mucinous cystadenomas themselves are uncommon, the ex-
traordinary size of this tumor, along with its significant mass
effect on both the diaphragm and major vascular structures,
including the inferior vena cava and aorta, makes this case par-
ticularly notable. Such anatomical distortion created a com-
plex interplay between respiratory mechanics, cardiovascular
stability, and airway management that is rarely encountered
in routine anesthetic care. The mass effect of large abdominal
tumors can lead to impaired respiratory function by displac-
ing the diaphragm cephalically, causing narrowing of the chest
cavity [5]. That reduces functional residual capacity and lung
compliance, increasing the risk of atelectasis, hypoxia, and
ventilation-perfusion mismatch, making intraoperative venti-
lation more challenging by increasing high peak airway pres-
sures [6]. Preoperative assessment of arterial blood gases and
pulmonary function tests may be necessary.

Additionally, evaluation for difficult intubation is vital, and
in some cases, awake fiberoptic intubation may be indicated.
Rapid sequence induction was used in our case due to high as-
piration risk from increased intra-abdominal pressure [7]. Once
the patient is intubated, strategies for optimizing ventilation
include using lower tidal volumes and positive end-expiratory
pressure to improve oxygenation and prevent alveolar collapse.
RPE is a rare but potentially life-threatening complication that
can occur following rapid re-inflation of a collapsed lung after
surgical intervention or drainage. Rapid lung re-expansion in-
creases pulmonary capillary permeability, leading to fluid leak-
age into the interstitial and alveolar spaces, and is exacerbated
by prolonged lung collapse and rapid re-expansion [8]. To miti-
gate this risk, slow and controlled drainage should be considered
(0.5 - 1 L/min), alongside balanced fluid management to avoid
overload, which may help to prevent its occurrence [6-8].

Elevated intra-abdominal pressure from the cyst can com-
press the inferior vena cava and aorta, leading to a decrease
in right ventricular preload and an increase in left ventricular
afterload. This results in reduced venous return, cardiac out-

put (CO), and increased jugular venous pressure and systemic
vascular resistance, ultimately causing hypotension and tachy-
cardia [9]. Therefore, comprehensive cardiovascular assess-
ment, including transthoracic echocardiography (TTE) and
electrocardiography, is essential [6, 7]. Preoperative imaging
is crucial for identifying any potential compression or invasion
of critical structures, such as the inferior vena cava, aorta, and
portal vein. This information guides anesthetic and hemody-
namic planning.

Furthermore, the risk of considerable intraoperative bleed-
ing must be anticipated, necessitating adequate preparation
with packed red blood cells, fresh frozen plasma, platelets, and
clotting factors [10]. Positioning the patient in a left lateral de-
cumbent position can help reduce compression of the inferior
vena cava and aorta, thereby preventing the development of
supine hypotension syndrome [11]. Close monitoring of the
patient’s hemodynamics is essential during the surgical proce-
dure. This monitoring includes continuous monitoring of arte-
rial blood pressure and CO, as well as assessment of dynamic
preload variables, such as pulse pressure variation (PPV) or
stroke volume variation (SVV), to evaluate fluid responsive-
ness. Additionally, intraoperative monitoring of lactate levels
and central venous oxygen saturation (ScvO,) can provide
valuable insights into tissue oxygenation, particularly when
hypoperfusion is a concern. When feasible, transesophageal
or transthoracic echocardiography may be considered to guide
hemodynamic management, especially in patients with hemo-
dynamic instability. This comprehensive approach allows the
anesthesia team to effectively manage the patient’s cardiovas-
cular status throughout the surgical intervention [6, 11, 13]. To
mitigate the risk of severe hypotension and cardiac arrhyth-
mias that may occur due to prolonged surgical manipulation
or abrupt decompression following tumor resection or aspira-
tion, a target-directed fluid therapy approach was employed to
maintain fluid balance, along with the administration of vaso-
pressors as required [6-13]. Preoperative assessment of hepat-
ic function and coagulation profile is essential. Evaluation of
liver enzymes, bilirubin, albumin, and coagulation parameters
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is crucial, as these factors impact drug metabolism and the risk
of bleeding. Accordingly, any necessary interventions involv-
ing blood products or clotting factor administration should be
carefully planned [14, 15]. ICU admission is often required
for hemodynamic and pulmonary monitoring. Respiratory
support, including non-invasive ventilation and mobilization,
helps prevent atelectasis and post-extubation edema. Transfu-
sion of blood or blood products may be necessary. Continuous
liver function and coagulation profile monitoring are essential
to detect and manage postoperative hepatic dysfunction or co-
agulopathy. Analgesia should follow a multimodal strategy us-
ing nonsteroidal anti-inflammatory drugs (NSAIDs), opioids,
and regional anesthesia (e.g., epidural, transversus abdominis
plane (TAP) block). Careful monitoring for signs of postop-
erative complications such as bleeding, infection, and venous
thromboembolism is essential for early intervention and im-
proved patient outcomes [16].

Learning points

Successful anesthetic management of massive biliary mu-
cinous cystadenomas demands comprehensive preoperative
evaluation, invasive intraoperative monitoring, cautious fluid
management, multimodal analgesia approaches, and vigilant
postoperative care. The interdisciplinary collaboration be-
tween surgical and anesthesia teams is essential for optimizing
patient outcomes in these challenging cases.
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