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TABLE OF CONTENTS There are many types of benign and malignant liver 
masses, and radiological imaging, such as CT scan, for a 
variety of often unrelated indications can lead to incidental 
detections of asymptomatic liver tumors. In the absence 
of underlying chronic liver disease or history of cancer, most 
liver  masses are benign. When a liver mass is  
discovered, however, it is important to establish an 
accurate diagnosis and characterization. Accurate 
diagnosis leads to an effective treatment of the liver tumors.

A consultation with a hepatobiliary surgeon to review 
laboratory data and imaging is vital in  successful 
diagnosis and management of any liver mass. Not all 
hospitals are equipped with hepatobiliary expertise, 
and most hepatobiliary surgeons are located at tertiary 
high-volume  referral or transplant centers. Consultation 
with  a provider with advanced subspecialty training  will 
assure the most successful outcomes  possible for your 
patients. Furthermore, the majority of liver surgery in the 
USA is undertaken via traditional open operation with only 
2-5% of the liver resections in 2021 are completed using 
minimally invasive techniques. This is due to the lack of 
minimally invasive skills in most institutions.

Should a malignant mass be identified,  a swift and 
comprehensive approach including  medical oncology, 
radiation oncology, interventional gastroenterology, 
interventional radiology and hepatology is imperative, 
and the best treatment outcomes can only be achieved 
through a multidisciplinary team approach. 

Since 1980, 
incidence of liver 
cancer has 

tripled

https://www.cancer.net/cancer-types/ 
liver-cancer/statistics
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Diagnosing liver tumors 
Liver cysts can be singular or multiple and can occur anywhere in the liver. 

Right upper quadrant ultrasound is commonly ordered by primary care  

physicians as the initial diagnostic imaging for hepatobiliary diseases.  

When an ultrasound reveals bile duct dilatation, or a mass is seen within the 

liver or gallbladder, a high-quality CT scan or Liver MRI is required for further 

evaluation, and confirmation of diagnosis often requires tissue biopsy. 

Consultation with a hepatobiliary surgeon is necessary to determine  

the precise diagnosis and formulate the most appropriate and effective 

treatment plan. Further imaging may be requested to investigate the tumor 

size, location and potential extension to the surrounding structures/organs. 

Laboratory tests, including liver function and specific tumor markers, are  

frequently elevated. Percutaneous and endoscopic diagnostic tools in  

the form of liver biopsy by interventional radiology and endoscopic  

retrograde cholangiopancreatography, endoscopic ultrasound or biliary 

cholangioscopy by interventional gastroenterology may also be used to 

study the extent of tumor and to obtain confirmatory tissue biopsy.

HIGHLY SPECIALIZED EXPERTISE

Prevalence, symptoms  
and treatment 
Liver cysts occur in about 5 percent of the  general 
population, and only about 5 to 10 percent of those with 
a liver cyst will develop symptoms. However, when a 
liver cyst becomes large, it stretches the liver capsule 
which can cause upper right abdominal discomfort, pain, 
fullness, heartburn, acid reflux symptoms, weight loss and 
early satiety. 

In addition, most liver cysts contain clear straw-colored 
fluid, and some patients may bleed into the cyst, causing 
sudden right upper  quadrant pain with or without 
right shoulder  discomfort. In these cases, the severity of 
symptoms often triggers a visit to the emergency room. 

While most benign and/or asymptomatic masses do not 
require immediate surgical intervention, treatment of 
symptomatic liver cysts involves the removal of a large 
portion of the cyst wall  (unroofing/fenestration), followed 
by a thorough evaluation by a pathologist to identify 
or rule out the presence of premalignant cells. For a 
definitive solution and to minimize chance of recurrence, 
the cyst needs to be resected as complete as possible. 
Dr. Iswanto Sucandy and Dr. Alexander Rosemurgy of 
the Digestive Health Institute at AdventHealth Tampa 
perform this operation laparoscopically via a small, 
scarless single incision in the umbilicus. Most patients are 
discharged on the same day, and only a small number 
of patients require an overnight stay, generally related 
to other existing medical conditions. If premalignant or 
malignant cells are found during the operation, 
Dr. Sucandy will perform a robotic liver resection to 
extirpate the mass during the same operation to achieve cure.

Men are about 
3 times more 
likely than women 
to be diagnosed with 
the disease. 

https://www.cancer.net/cancer-types/ 
liver-cancer/statistics
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Hepatic adenoma and focal nodular hyperplasia 
Hepatic adenoma, also known as  
hepatocellular adenoma, is a common 
benign liver mass that frequently occurs 
in women of childbearing age, as it is 
strongly associated with long-term use 
of oral contraceptives or other forms of 
estrogen. It is also seen, but much less 
frequently, in men who use bodybuilding 
steroids. With hepatic adenoma, 20 to  
25 percent of patients present with right 
upper quadrant discomfort with or without right shoulder pain, and as many as 
30 percent experience bleeding. The size of the mass can vary from 1 to 20 cm 
in diameter, and the risk of malignant transformation into hepatocellular  
carcinoma, or liver cancer, increases significantly at 4 cm. 

Surgical extirpation via liver resection is required for a hepatic adenoma  
greater than 4 cm. Hepatic adenoma of any size in men requires liver  
resection due to high probability of malignant transformation.

Focal nodular hyperplasia (FNH) is ten times more common than hepatic  
adenoma. It is predominantly diagnosed in women 30 to 50 years old, but it 
is not directly associated with the use of hormonal contraception. Most FNH is 
found incidentally, but it can also be revealed by clinical symptoms such as pain, 
palpable mass or increased liver function test. For FNH, complications such as 
rupture and bleeding are extremely rare and malignant transformation has not 
been reported. The diagnosis of FNH is strongly suggested by the appearance 
of a central stellate scar on a CT scan. Percutaneous liver biopsy for histologic 
confirmation is only required in minority of patients. A consultation with a  
hepatobiliary specialist is important to avoid a misdiagnosis. 

Surgical removal is generally not necessary for FNH unless it creates  
significant symptoms or mass effect  to the surrounding organs, such as  
stomach, biliary tree and small bowel.

Hepatic Adenoma & 
Focal Nodular Hyperplasia

Liver 
Resection 
Line

Liver hemangioma 
Hemangioma is the most common primary benign 
mass of the liver with a prevalence up to 20 percent. 
It is made of proliferation of blood vessels (frequently 
dilated) and supported by connective tissue septa. 
Essentially, it is a sponge of blood vessels located 
within the liver. This lesion is discovered in all ages 
and genders, although it is more frequent in older 
individuals. Typical hemangiomas have not been 
reported to undergo malignant transformation.

Hemangiomas do not require surgical removal via a liver resection unless they 
are causing symptoms and/or expanding rapidly. 

Mucinous cystic neoplasm
Mucinous cystic neoplasm of the liver is an  
uncommon cystic lesion with potential for malignant 
transformation. It accounts for less than 5 percent of 
all intrahepatic biliary cysts and occurs primarily in 
middle aged women, with a peak incidence in the 
50s. The internal surface of the individual locules is 
typically smooth, but if solid areas are present, there 
is concern for an invasive component. 

Due to the potential for malignant transformation to 
become a cystadenocarcinoma, this mass requires 
a complete surgical removal via liver resection.

Liver Hemangioma

Honey Comb
(Sponge of 
blood vessels)

Mucinous Cystic Neoplasm of the Liver

Liver Resection Line

Mucin Filled Cyst
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Hepatocellular carcinoma
Hepatocellular carcinoma (HCC)
accounts for most primary liver cancers. 
About 1 to 3 percent of patients with  
liver cirrhosis from any cause will  
develop HCC. This type of cancer  
generally occurs between the ages  
50 and 75, and it is more common in 
men than women. Tumor size ranges 
from less than 1 cm to more than 30 cm. 

Because of the dismal prognosis of the disease, increasing emphasis has  
been placed on detecting early asymptomatic hepatocellular carcinoma that is 
potentially curable. 

Diagnosis: Imaging modalities for HCC are ultrasonography, CT scan and MRI.  

Treatment: Treatment options for hepatocellular carcinoma depends on  
condition of background liver, tumor location, tumor size, proximity to major 
vascular/biliary structures, and the volume of future liver remnant. Curative 
treatment options are liver resection with clean margins (preferably via minimally 
invasive robotic techniques), microwave liver ablation and liver transplantation. 

Patients with unresectable tumors are considered for second line alternatives such 
as transarterial injection of chemoembolization particles or radioactive agents.

Our hepatobiliary surgeon works closely together with interventional 
radiologists to accomplish these treatment alternatives. An overnight stay in 
the hospital is generally required after the procedure to monitor for potential 
postembolization syndrome, such as nausea, abdominal pain, epigastric 
discomfort, and sometimes low-grade fever. 

Hepatocellular Carcinoma 

Liver 
Resection 
Line

Hepatocellular Carcinoma 

Liver 
Resection 
Line

Fibrolamellar hepatocellular carcinoma 
Fibrolamellar carcinoma is a variant of HCC 
which presents different clinical features and 
prognosis. It constitutes less than 1 percent of all 
HCC and it mostly occurs in those younger than 
40 with equal gender ratio. It has no association 
with chronic liver disease or liver cirrhosis. 

Fibrolamellar HCC is a firm, mostly well-defined 
but unencapsulated single nodule that can range 
from 5 cm to more than 20 cm. It tends to be slow growing and is frequently 
resectable with a better prognosis than other types of carcinoma. Succesfully 
resected tumors with clean margins result in an excellent chance of long-term 
survival and cancer cure. 

Diagnosis: CT scan is the imaging modality of choice. However, a PET scan is 
very useful in detecting residual tumor or tumor recurrence after initial 
surgical resection. Fibrolamellar carcinoma shows increased FDG 
(fluorodeoxyglucose) uptake on a PET scan.

Treatment: Minimally invasive liver resection is the preferred method  
when technically feasible and performed by hepatobiliary surgeons with  
appropriate expertise. 

Patients with unresectable fibrolamellar tumor are considered for other  
alternatives such as transarterial injection of chemoembolization particles or 
radioactive agent. 

LIVER CANCER 
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Cholangiocarcinoma 
Intrahepatic Cholangiocarcinoma is an 
aggressive cancer that originates in the 
bile duct branches within the liver. It’s 
the second most common primary liver 
cancer,  comprising 5 to 15 percent of  
primary liver malignancies.  
Cholangiocarcinoma is mainly  
observed in adults with peak incidence 
between 60 and 70 years old and a 
male to female ratio of 1.5 to 1. Risk factors include chronic biliary tract diseases 
such as primary sclerosing cholangitis, hepatolithiasis, choledochal cysts, 
liver cirrhosis and liver fluke infections commonly seen in Southeast Asia. 
Most patients, however, present without evidence of predisposing factors. 
Symptoms depend on the location, growth types and stage. Intrahepatic 
cholangiocarcinoma tumors typically form masses with indistinct borders and 
are usually discovered at advanced stages, while hilar and extrahepatic types 
are found earlier because they cause biliary obstruction and jaundice.

Cholangiocarcinoma is highly malignant, and intrahepatic metastasis is seen in 
nearly all advanced cases. Survival of patients without treatment is generally 
only 3 to 5 months, and the median survival for those treated with systemic  
chemotherapy alone is 8 to 12 months. After surgical resection with curative 
intent, survival reaches 68 percent at 1 year and 32 percent at 5 years.

Diagnosis: Contrast-enhanced CT or MRI imaging is necessary to determine the 
size, number and location of the lesions, presence of vascular invasion, and the 
extent to which the tumor has spread.

Treatment: The first line of treatment is liver resection, or complete removal  
of the part of liver that harbors the malignancy. Surgical resection is the only  
potentially curative strategy, depending on the location of the cholangiocarcinoma 
within the biliary tree.

If the tumor or patient is deemed unsuitable for surgery, alternative second line 
treatment options include systemic chemotherapy, regional transarterial injection 
of chemoembolization particles, or transarterial embolization with radioactive 
agents, and external beam stereotactic radiation. 

Metastasis of other cancers to the liver 
The liver is the most common location for tumor metastasis from other organs.  
The most common cancers that metastasize to the liver are colon and rectal, 
followed by pancreatic, neuroendocrine tumor, soft tissue sarcoma, breast,  
stomach, esophageal, melanoma, renal cell carcinoma, ovarian and uterine. 

Metastatic colon and rectal cancer
Approximately 50 percent of patients with colon and rectal cancer develop liver 
metastasis. Even though cancer has spread to the liver, the condition is often 
still curable with liver resection and or microwave liver ablation, in addition to the 
systemic chemotherapy. 

Dr. Sucandy and Dr. Rosemurgy routinely undertake robotic liver resection for 
metastatic cancers to the liver, frequently during the same operation as the  
primary tumor resection. In other words, for patients with primary colon  
cancer with metastasis to the liver,  
both colon cancer surgery and the  
liver resection to remove the primary  
cancer and the metastasis can be done  
simultaneously with minimally  
invasive robotic technique. This way,   
patients only require a single operation  
with one recovery period. 

If the tumor or patient is deemed unsuitable for liver resection, other  
treatment options to consider are microwave liver ablation and transarterial  
injection of chemoembolization or radioactive agents.

This modern combined approach also allows postoperative systemic 
chemotherapy to be administered earlier (with minimal delay) for those who need it. 
Many published studies have reported an improved long-term overall survival in 
patients who receive chemotherapy sooner following their operation.
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50 percent 
of patients with 
colon and rectal cancer 
will develop 
liver metastasis



Metastatic neuroendocrine tumor

Signs and symptoms of carcinoid tumors vary greatly and depend on the tumor 
location and size, as well as on the presence of metastases. Findings range 
from no tumor-related symptoms to severe symptoms of carcinoid syndrome. 
Neuroendocrine tumors frequently metastasize to the liver which can cause 
significant clinical symptoms and worsening of prognosis/overall survival.  
Surgical removal of the liver metastasis has therefore become the gold  
standard of treatment whenever possible. Carcinoid symptoms include but not 
limited to hot flushes, labile blood pressure, diarrhea, skin redness, excessive 
sweating, severe anxiety, nausea, and vomitting.

The often crippling symptoms associated with metastatic neuroendocrine  
tumor may be eased by decreasing the tumor burden. This is called tumor  
surgical debulking. In a series of patients with unresectable disease who 
underwent surgical debulking, 50 percent reported an improvement in  
symptoms for a mean duration of 39 months. Several centers reported the 
5-year survival for patients treated with liver resection was excellent, as high 
as 70 to 80 percent. The best outcomes are achieved via minimally invasive 
techniques since postoperative recovery is significantly reduced when  
compared to the traditional open liver resection. Dr. Sucandy and his team 
routinely perform robotic liver resection for metastatic neuroendocrine 
tumors to the liver, often in combination with microwave liver ablation to 
achieve tumor/disease free status. Most hepatobiliary surgeons recommend 
hepatic resection if more than 90 percent of the liver metastases can be 
excised and less than 75 percent of the liver is involved. For unresectable 
tumors, alternative treatment options include transarterial injection of  
chemoembolization or radioactive agents for palliative purposes. Within our 
comprehensive liver surgery center, the liver surgeon works together with 
medical oncologists, radiation oncologists and interventional radiologists to 
achieve the best long-term outcomes.

Metastatic breast cancer

Metastatic breast cancer most often spreads to 
the bones, lungs, liver or brain. It is estimated 
that more than 150,000 women in the U.S. have 
metastatic breast cancer. Liver metastases 
are present in 15 percent of patients newly 
diagnosed with metastatic breast cancer and 
liver is the only site of distant disease in one 
third of these patients. Ultimately, as many 
as 50 percent of patients with stage 4 breast 
cancer will develop liver metastases, with 
associated median survival ranging from 
3 to 15 months. 

Medical oncologists have historically been 
hesitant to refer patients with liver  
metastases for consideration of liver  
resection due to a perception that breast
cancer with liver metastasis is associated 
with a particularly poor prognosis. Liver 
resection in the past was also associated with 
significantly higher complications due to limited 
understanding of liver anatomy, poor surgical 
instrumentation/techniques  and suboptimal 
postoperative care. With improvement in 
technology and knowledge over time, liver 
resection is now part of treatment strategy for a 
certain group of patients, especially those with 
liver dominant/only metastasis. Increasing data 
on liver resection for metastatic breast cancer 
have shown improved long-term survivals in 
many patients, especially when it is used with 
systemic chemotherapy and hormonal therapy. 
The median overall survival is as high as 40 
months and the 5-year survival rate is 40 
percent (with a range of 21 to 80 percent).

Other Cancers  
of the Liver
There are several less  
common liver cancers such as 
primary liver carcinosarcoma,  
angiosarcoma, epitheloid 
hemangioendothelioma, 
fibrosarcoma, leiomyosarcoma, 
teratoma and undifferentiated 
(embryonal) sarcoma.  
Treatment options for these 
types of liver cancer depend on 
tumor location, size, proximity  
to major vascular/biliary  
structures and volume of future 
liver remnant. The best and only 
curative option is complete  
tumor removal via liver  
resection with clean margins. 
Minimally invasive robotic liver 
resection and or microwave  
liver ablation is often performed 
in combination to achieve 
disease free status. Surgical 
consultation with a hepatobiliary 
surgeon initiates the  
most important step in  
multidisciplinary treatment 
approach to achieve  
best outcomes.
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Robotic, minimally invasive liver resection 
Dr. Sucandy and Dr. Rosemurgy work collaboratively with their multispecialty partners to undertake 
liver resections in a minimally invasive fashion because of its known clinical advantages and long-
term positive oncologic outcomes. Minimally invasive liver resection is recommended based on 
tumor location, size and proximity to major vascular/biliary structures. Nearly all liver resections in 
our institution are performed minimally invasively using the Da Vinci® robotic system. As a regional 
and national leader in minimally invasive surgery, we are able to remove small to large liver tumors 
through 5 small incisions, instead of a large, open incision.

Advantages of minimally invasive liver resection
•  Faster postoperative recovery – Most patients leave the hospital within 3 to 4 days  

following major liver resections and within 2 days following minor liver resections.  
Cardiac and pulmonary complications are significantly decreased with minimally 
invasive techniques. Faster recovery from liver resection also translates into an earlier  
administration of chemotherapy in patients who need additional systemic chemotherapy afterwards.

•  Reduced blood loss – Most liver resections we have performed result in less than 100cc of blood 
loss. Blood transfusion is rarely needed, even for major liver resections.

•  Less pain – Most patients experience minimal pain and require minimal narcotics, even 
after major liver resections.

•  Minimal risk for wound infection – The probability of having surgical wound infection is signifi-
cantly lower (<1%) when compared to open liver resection.

•  Minimal risk for hernia formation – Small incisions heal with significantly lower chance of developing 
incisional hernia. The best way to prevent hernia formation is to avoid creating a large incision.

•  Better cosmetic outcomes – Small incisions heal with minimal, often nearly invisible scars.

•   Reduced postoperative complications – Cardiopulmonary complications such as pneumonia, 
stress induced cardiomyopathy, and atrial fibrillation as well as liver-related complications such 
as bile leak, liver failure, and bleeding are all significantly reduced after minimally invasive liver 
surgery when compared to those after open liver operation.

In our liver surgery program, we maintain a prospective registry to track operative and 
oncological outcomes, both short-term and long-term for each patients. We also established 
a benchmark by comparing our surgical outcomes to those reported by the American College 
of Surgeons Nationwide. Our liver surgery outcomes are significantly superior than those 
collectively reported by other centers through the National Surgical Quality Improvement 
Project (NSQIP). Table 1 summarizes our favorable outcomes (complications, readmissions, etc)  
after liver surgery compared with other centers nationwide.

Surgical treatment of liver cancer 
While prognosis varies based on cancer type, cancer stage, age and  
duration of time, cure is possible with liver resection, and most liver  
resection is undertaken with curative intent. This is true with primary liver 
cancer such as hepatocellular carcinoma, intrahepatic cholangiocarcarcinoma 
and liver sarcoma, as well as secondary liver cancer such as metastatic  
colorectal cancer and neuroendocrine tumor to the liver. 

Liver resection in the context of cytoreduction surgery (debulking) is also 
performed for metastatic neuroendocrine tumor, metastatic ovarian cancer 
and other metastatic cancers to the liver which have shown favorable  
biological behavior over an extended period of time. Liver surgery  
(resection, ablation and transplantation) is the only treatment option that  
can provide cure for liver tumors. 

Because the liver is the only organ in human body that can regenerate,  
normal, healthy livers can tolerate resection up to 70 percent of their  
volume. The remaining part of the liver regrows (hypertrophy) within  
3 to 4 weeks. Even patients who have been treated with chemotherapy  
tolerate liver resection very well.

A careful and thorough preoperative planning to measure liver volume to 
be resected and liver volume to be preserved is key to avoid postoperative 
complications and to ensure success of any liver tumor resection. Liver 
surgeon utilized 3-D volumetric reconstruction software to precisely quantify 
liver volumes. Inaccurate prediction of liver volume to be preserved during 
the operation can lead to fatal postoperative liver failure. The 3-D liver 
reconstruction also adds detailed information about the relationship of the 
liver tumor(s) to any major vascular or biliary structures nearby. This is a 
routine standard of practice within our hepatobiliary surgery program.

CURE IS POSSIBLE WITH LIVER RESECTION
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How robotic operations for benign and malignant liver tumors are performed 
The liver consists of two lobes (right and left), which are further subdivided into eight 
segments. The primary objective of curative liver resection is to remove the tumor 
with negative margins, while preserving as much functional liver tissue as possible. 
Blood vessels (in and out of the liver) and major bile ducts must be kept intact for 
a successful outcome. Liver tumors located in the periphery can be removed with 
a local resection. Larger tumors or tumors located deeper in the liver often require 
more extensive resection. 

Both minor and major liver resections can be done robotically. Minimally invasive liver 
resection is recommended over the traditional open method, whenever technically 
feasible, as determined by the operating team. 

A.  Arm #1
B.  Arm #2
C.  Arm #3
D.  Arm #4
E.  Gelpoint® Assistant Port

E

Gelpoint®

A

8mm B

Camera

C

8mm

D

8mm
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Other types of liver resection

Open liver resection
In about 15 percent of patients, minimally invasive liver resection cannot be  
offered mainly due to tumor size, location and proximity to or involvement of major 
vascular/biliary structures. An open liver resection, the conventional way of  
undertaking a liver operation via a transverse abdominal incision with an upper  
midline extension, is then indicated. A surgical retractor is placed to properly  
expose the liver and the tumor, away from other abdominal organs such as  
stomach, intestines and colon. 

A smaller percentage of open liver resections are also undertaken with a concomitant 
vascular/bile duct resection and reconstruction to completely remove a liver tumor for 
curative intent. Once the liver resection is complete, the surgeon may leave a small 
drain, which is removed 1 to 2 days after the operation or during follow up visit. Nearly 
all postoperative liver surgery patients are admitted to the surgical floor (instead of 
intensive care unit) unless intraoperative or immediate postoperative concerns are 
present. With the employment of our enhanced recovery procotol, most patients will 
require only about a 5-day hospital stay for recovery. 

Two-stage extended liver resection (TAMLAPS)
Some patients are referred to our practice with very large liver tumors or  
multiple liver tumors occupying/replacing most of the liver, requiring resection of 
more than 70 percent of their total liver volume. These patients are at risk of  
developing postoperative liver failure because they will not be left with enough 
functioning liver parenchyma to support body metabolism after the extended  
resection. To avoid postoperative liver failure, at least 30 percent of healthy  
functioning liver parenchyma must remain after resection. Traditionally, a  
portal vein embolization by an interventional radiologist is done to embolize the 
ipsilateral portal vein going into the tumor side. This maneuver will also induce 
contralateral liver hypertrophy (growth) in about 6 to 8 weeks. This procedure  
is successful in about 70 percent of cases. In the other 30 percent, the  
contralateral liver fails to hypertrophy. To mitigate this, we have adopted a  
technique of two-stage extended liver resection, known as an ALPPS  
procedure, originally described by a Swiss surgeon.  
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SMALL INCISIONS WITH ROBOTIC LIVER RESECTION

OUTCOMES PREDICTED OUTCOME AdventHealth OUTCOMES NSQIP 
OUTCOME

Serious complication 14% 9% 14%

Any complication 16% 13% 16%

Pneumonia 3% 0% 2%

Cardiac complication 1% 0% 1%

Superficial skin infection 7% 1% 7%

UTI 2% 2% 2%

Venous thromboembolism 2% 0% 2%

Renal failure 1% 0% 1%

Readmission 9% 7% 9%

Retrun to operating room 2% 0% 2%

Death 1% 0% 1%

Discharge to nursing or 
rehabilitation facility

3% 2% 3%

LOS (days) 6 (6 ± 1) 3 (5 ± 4) not applicable

TABLE 1. Robotic Liver Resection Outcomes Compared to National Data

MSQIP: National Surgical Quality Improvement Project by American College of Surgeons (National Benchmark of US)

ROBOTIC LIVER RESECTION



We’ve modified this technique by using a minimally invasive robotic approach to  
decrease postoperative complications. During the first stage, robotic diagnostic 
celioscopy to thoroughly examine the abdominal cavity and the liver is undertaken, 
followed by robotic portal vein ligation and liver partition using microwave ablation 
system. About 2 to 3 weeks later, the contralateral liver segments hypertrophy 
significantly to greater than 30 percent, which reduces the chance of having  
liver failure. A special CT scan with volumetric rendering method is obtained to  
document the percentage of liver hypertrophy. At the second stage, the extended 
liver resection removing the liver tumor(s) with curative intent is completed. 

Repeat liver resection
New tumors can arise after a liver resection via either open or robotic method. 
Many patients with this condition are candidates for a repeat liver resection in  
combination with systemic chemotherapy administration. For colorectal cancer  
with liver metastases, repeat liver resection has been well documented to increase 
overall survival. Some patients achieve survival more of than a decade after 
metastatic diagnosis. A robotic technique allows repeat liver resection to be done 
without the need for a large open incision because there are fewer postoperative 
adhesions associated with prior robotic operation. It also affords better dexterity  
in undertaking a highly complex operation, and results in faster recovery, fewer  
complications and earlier re-initiation of systemic chemotherapy. 

Repeat liver resection may also be combined with laparoscopic/robotic liver 
ablation depending on the location, number and proximity to major biliovascular 
structures. This will be determined by the liver surgeon after reviewing the  
preoperative CT scan or liver ultrasonography during the operation. The goal of 
each liver operation is to clear the liver from any metastatic tumors, which is  
known as NED (no evidence of disease). Patients with metastatic liver cancers  
who achieve NED status experience significantly longer survival benefits. 

Patients with complex tumor conditions such as multifocal tumors, bilateral tumors, 
recurrent tumors, tumors with surrounding organ involvement (stomach, diaphragm, 
small bowel, large bowel, and main bile duct), and tumors with distant extrahepatic 
metastasis are discussed at our weekly multidisciplinary tumor board conference 
to determine the best treatment strategy. This is part of our comprehensive liver 
cancer program.

Gallbladder polyps 
Gallbladder disease is one of the most  
common causes for visits to a general  
surgeon. The majority of gallbladder polyps 
are benign and asymptomatic, and 
cholesterol polyp is the most common type. 
The only type of gallbladder polyps with  
malignant potential are adenomatous 
polyps. Right upper quadrant ultrasound is 
the diagnostic tool of choice for identifying 
gallbladder polyps. It is important to differentiate between gallstones and  
gallbladder polyps. Not all gallbladder polyps require removal of the gallbladder 
(cholecystectomy). Only those that are ≥ 1cm in size require cholecystectomy, 
because the incidence of malignancy (gallbladder cancer) is statistically higher when 
polyps reach 1 cm. A biopsy (either percutaneous or laparoscopic) of the gallbladder 
polyp is not recommended due to high possibility of sampling error leading to a false 
negative result.

Adenomyosis of the gallbladder 
Adenomyosis results from hypertrophy of the smooth muscle in the gallbladder 
wall with prominent Rokitansky-Aschoff sinuses, or pockets, that may appear as 
cystic spaces. Adenomyosis has a characteristic appearance on ultrasound. The 
gallbladder wall may appear thickened, which can be focal, segmental or diffused. 
Focal thickening is most often seen in the upper part of the gallbladder (fundus). 
Adenomyosis is a benign condition not known to be associated with malignant 
potential. Gallbladder removal is therefore not required for adenomyosis, unless 
other pathology such as fibromas,lipomas, hemangiomas, cholesterol polyps and 
adenomyomas cannot be ruled out.

In this case, cholecystectomy with an intraoperative examination of the gallbladder 
specimen (frozen section) is mandatory to rule out any presence of premalignant or 
malignant gallbladder mass.

Gallbladder
Polyps

Treatment: Cholecystectomy if size > 1 cm

Gallbladder Polyps

GALLBLADDER AND BILE  
DUCT MASSES
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Malignant gallbladder 
mass, gallbladder cancer 
Cancer of the gallbladder may appear 
as a focal mass, thickened gallbladder 
wall or infiltrative mass that fills the 
inside of the gallbladder and extends 
into the liver and bile ducts. When  
cancer occupies the inside of the 
gallbladder, coexisting gallstones are 
displaced or trapped. Mucosal plaque and wall irregularity of gallbladder  
cancer can sometimes be differentiated from other causes of gallbladder wall 
thickening with a CT scan or MRI. Contiguous liver involvement in segments  
4 and 5 is common, and gallbladder carcinoma can extend into the hepatic 
hilum (root of the liver) causing biliary obstruction secondary to direct  
involvement of the common hepatic duct. Regional lymph node enlargement 
may also be present. 

A high-quality CT is necessary to accurately determine resectability, distant  
disease spread and peritoneal spread. It is important to carefully assess  
preoperative imaging prior to routine cholecystectomy for presumed benign 
indications and evaluate the gallbladder wall to exclude occult gallbladder  
cancer. We have adopted this practice as our routine standard of care. 
Approximately 47 percent of gallbladder cancers are detected  incidentally 
during and after laparoscopic cholecystectomy for benign indications. When this 
occurs, consultation with a hepatobiliary surgeon is necessary to ensure proper 
treatment. The standard surgical treatment for gallbladder cancer includes liver 
resection to remove part of segment 4 and 5 as well as excision of the regional 
lymph nodes along the bile ducts.

We perform the gallbladder cancer operation using robotic technique 
with excellent outcomes. Both the liver specimen and the resected portal 
lymphnodes are examined by our pathologists to achieve complete cancer 
resection. Sometimes, further pathological staining using immunohistochemistry 
technique is needed to further study the cancer cell-type and its biological 
behaviour which may affect further treatment.

Liver 
Resection 
Line

Gallbladder
Cancer Originates
from the Gallbladder

Portal Lymph Nodes
Removed

Gallbladder Cancer
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Extrahepatic bile duct tumor 
Primary extrahepatic biliary tumors are  
uncommon and typically present with  
jaundice caused by biliary blockage. Bile duct 
cancer is one of the most difficult cancers  
to treat due to its aggressive biology and 
unfavorable location. Most patients are older 
than 65, experience nonspecific symptoms 
such as abdominal pain, anorexia, weight loss and generalized itchiness, and don’t have 
predisposing factors like primary sclerosing cholangitis, choledochal cyst, ulcerative colitis or 
chronic biliary inflammation.

Cancer can occur anywhere in the biliary tree, but malignant tumors involving the biliary 
confluence (Klatskin tumor) are the most common. Bile duct cancer may present with bile 
duct involvement alone or with early metastasis to the liver, lymph nodes or abdominal 
cavity. Most biliary cancers spread along the bile duct wall and connective tissue between 
the liver and bile ducts. Because the full extent of tumors is often not detected by physical 
exam and can be underestimated in radiography, diagnosis is challenging. In addition, ERCP 
with brush cytology is limited by low sensitivity. Accurate evaluation is dependent on CT 
scan, MRI/MRCP and cholangiogram, as well as thorough preoperative assessment of blood 
vessel involvement and extension of the tumor. 

Surgical resection with negative margins is the only effective therapy for bile duct cancers, 

and meaningful surgical experience with these relatively uncommon tumors is limited to a 

few high-volume centers. Survival beyond 1 year is uncommon with palliative biliary bypass 

(not resected), but a five-year survival rate of 40 percent has been reported after complete 

resection. When resection is not feasible, biliary drainage with some form of stenting, 

combined with nonoperative measures to control tumor growth, offers satisfactory palliation. 

Without resection, most patients die within a year, usually as a result of liver failure or 

infectious complications caused by obstruction.

In our high-volume hepatobiliary surgery program, we have undertaken bile duct cancer 
resection using both open and minimally invasive approaches for many years. Since 2018, 
we offered robotic bile duct cancer resection with biliary reconstruction as a definitive 
treatment for this type of cancer. Our center for minimally invasive liver surgery has become 
the only center in the USA offering this operation on a routine basis.

Bile Duct Cancer
Originates from
Biliary Mucosa

Extrahepatic Bile Duct Tumor
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Patients can be considered unresectable for many reasons such as presence 
of extrahepatic spread, poor liver function from advanced cirrhosis, inadequate 
future liver remnant, involvement of local organs requiring extensive multiorgan 
resection and poor general health. This important decision is made by a liver  
surgeon, together with a multidisciplinary team, after careful review of the case 
and a thorough examination. When a patient is deemed not a surgical candidate, 
other alternative treatments and clinical trials can be offered to control the tumor 
and slow disease progression.

Laparoscopic/robotic liver tumor ablation 
Local therapy with thermal ablation is a secondary alternative treatment option  
for various liver tumors in patients who are not suitable for liver resection. Marginal 
liver reserve, or the need to remove excessive amount of normal liver in order to 
clear a small tumor (<3cm) and patient’s inability to tolerate a major operation are 
the most common reasons to recommend ablation.

Dr. Sucandy and Dr. Rosemurgy utilize a microwave energy system to ablate and 
eliminate liver tumors. This procedure is performed via a single incision in the 
belly button or several small incisions using a robotic system. Using a flexible 
tip laparoscope, the surgeons are able to directly visualize the liver surface and 
perform the ablation under real time ultrasonic guidance. The ablation probe is 
carefully advanced into the center of the tumors avoiding the surrounding organs  
(diaphragm, stomach, kidney, main bile duct, major vessels, small intestine and 
colon) to prevent injury to  those structures. 

Laparoscopic/robotically delivered liver ablations are associated with lower  
tumor recurrence when compared to those delivered percutaneously by an  
interventional radiologist (6% v. 14%). The laparoscopic/robotic approach also  
provides the opportunity to perform a direct inspection of the abdominal cavity 
and liver surface for small metastatic tumors otherwise not detected on most  
CT/MRI scans. Many patients can be discharged after 6 to 12 hours of observation.  
Liver ablation can also be done in combination with tissue preserving liver  
resection to achieve NED status when additional tumors are present.

OTHER TREATMENT OPTIONS 

Non-surgical treatment options
Nonsurgical options such as systemic chemotherapy lead to poor  

outcomes for hepatocellular carcinoma and only about 40 to 60 percent  

at best for cholangiocarcinoma. Primary liver sarcoma does not respond 

well to systemic chemotherapy either. Therefore, it is never expected to 

cure these types of cancers without adding surgical resection to the  

multimodality treatment strategy.

Liver directed therapy (transarterial chemoembolization, bland  

embolization, Ytruim 90 internal radioembolization) provides regional tumor 

control within the liver with the intention of extending overall survival,  

however, it is not expected to cure liver cancer.

While a simple fluid aspiration from the liver cyst using a small needle  

or catheter is often the first form of treatment by interventional  

radiologists, it is ineffective because the fluid invariably reaccumulates 

within the cyst in just a few days, leading to recurrent symptoms.

External stereotactic radiotherapy is used for unresectable liver tumors  

to control them and minimize cancer progression. Many patients with 

advanced stage liver tumor can benefit from radiotherapy even though it is 

not considered a curative treatment.

Patients with advance gallbladder and bile duct cancers often develop 

obstructive jaundice. Biliary drainage via Endoscopic retrograde  

cholangiopancreatography (ERCP) is the preferred technique to  

decompress the biliary system. If ERCP is not technically feasible, then  

percutaneous transhepatic cholangiography (PTC) is performed.



Liver transplantation and liver directed therapy 

Historically liver transplantation has poor outcomes for patients with  

Cholangiocarcinoma and is therefore not generally recommended.  

It cannot be offered for metastatic liver tumors and has very strict  

selection criteria for hepatocellular carcinoma. As a treatment for Klatskin 

tumor, it is applicable for only a very small fraction of patients because  

of the high incidence of lymph node metastases and distant occult  

metastases. In addition, limited donor pool and availability makes  

transplant a challenging option for most patients.
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Advanced stage liver, gallbladder and biliary tract cancers may also involve 

the duodenum and result in a luminal obstruction that can cause nausea, 

vomiting and weight loss. Endoscopic stenting or surgical biliary bypass 

maybe necessary to palliate symptoms. Endoscopic stenting is the  

preferred approach. 

Hyperthermic Intraperitoneal Chemotherapy (HIPEC) administration is not 

performed for liver, gallbladder or bile duct cancers due to poor outcomes.
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NOTES

Iswanto Sucandy, MD, FACS 

Dr. Iswanto Sucandy is a highly experienced board-certified 
surgeon with fellowship training in both hepatobiliary and 
pancreatic surgery and advanced gastrointestinal minimally 
invasive surgery. He specializes in minimally invasive surgery 
for conditions of the liver, pancreas and bile ducts and is one 
of very few surgeons in the country to offer minimally invasive 
robotic liver resection to treat cancer and non-cancerous tumors.

Dr. Sucandy is actively involved in resident and fellow 
education and he has received numerous travel and career 
development awards for his academic achievements from the 
Society of American Gastrointestinal and Endoscopic Surgeons 
(SAGES), Frederick Coller Society, Society for Surgery of the 
Alimentary Tract (SSAT), and others. Dr. Sucandy is an Associate 
Professor of Surgery for the University of Central Florida.  

Dr. Sucandy is actively involved in international Hepatobiliary 
surgery societies as an officer and/or course instructor. As 
an active contributor to surgery literature, Dr. Sucandy has 
published more than 100 scientific articles in the field of 
hepatopancreatobiliary and gastrointestinal surgery. 

Currently, Dr. Sucandy is leading the Robotic Hepatobiliary 
surgery program as the Director of Liver Surgery and Center 
for Minimally Invasive Liver Treatment at AdventHealth Tampa. 

To refer a patient to the Digestive Health Institute at 
AdventHealth Tampa, please call 813-615-8484



The Digestive Health Institute (DHI) at AdventHealth Tampa is the region’s most  

comprehensive medical care provider for conditions of the digestive system. The medical 

team at DHI has deep expertise in several digestive health areas, including:

 •  Reflux and Esophageal Disorders           

 •  Gastroenterology                                        

 • Inflammatory Bowel Disease (IBD)                        

 •  Pancreatic and Gallbladder Disease

 •  Hepatology and Liver Conditions

 •  Colon, Rectal and Anal Disorders

 •  Surgical Care for Digestive Cancers

 

The physicians and surgeons at DHI have trained at some of the nation’s premier centers, 

invasive treatments, and patients benefit from the vast experience of our surgeons in 

performing hundreds—sometimes thousands—of a particular procedure. Their experience 

means better outcomes and faster recoveries.
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