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ABSTRACT

Background and study purpose: hilar cholangiocarcinoma, also known as Altemeier-

Klatskin tumor, is a rare malignancy that arises in the confluence of the hepatic ducts

of the porta hepatis. The prognosis is rather poor. Several lesions mimic these

tumors and lead to a misdiagnosis, resulting in radical hepatic resections. These

lesions are known as Klatskin-mimicking lesions. We present our experience with the

diagnosis and treatment of pathological lesions that can mimic a perihilar

cholangiocarcinoma and establish an algorithm of treatment.

Methods: for the current retrospective study, a prospectively established bile-duct

tumor database was analyzed by selecting patients with a preoperative diagnosis of

perihilar cholangiocarcinoma.

Results: in the last 22 years (from January 1st, 1996, to December 31st, 2017), 73

patients who were referred to our tertiary center with a primary diagnosis of a



Klatskin tumor were treated. All patients underwent a thorough evaluation before

deciding upon the treatment. However, only 58 cases had a confirmed preoperative

diagnosis of hilar cholangiocarcinoma in the final histopathological examination. The

final diagnosis in 15 patients differed from the primary cause for referral and the

lesions were regarded as Klatskin-mimicking lesions.

Conclusions: clinicians should always highly suspect Klatskin-mimicking lesions when

they evaluate a patient for a possible hilar cholangiocarcinoma in order to avoid a

misdiagnosis and propose a proper treatment.

INTRODUCTION

Cholangiocarcinoma consists of a rare entity of malignancies that arise from the

biliary tree. The location of the carcinoma defines the three different subtypes:

intrahepatic cholangiocarcinoma, hilar cholangiocarcinoma and distal

cholangiocarcinoma. It is the second most common primary hepatic malignancy after

hepatocellular carcinoma (1). Hilar cholangiocarcinoma was first reported by

Altemeier et al. in 1957 (2) and then subsequently described by Klatskin et al. in 1965

(3). The Altemeier-Klatskin tumor occurs within 2 cm of the confluence of the right

and left hepatic duct at the hepatic hilum and accounts for 50-70% of all

cholangiocarcinomas (4).

The diagnosis of this tumor can be technically challenging and requires a high

suspicion in order to detect lesions that mimic a Klatskin tumor but are not

malignant and do not require a wide resection. Ultrasound (US), computed

tomography (CT) and magnetic resonance imaging (MRI) scans are used for this

purpose. The use of endoscopic retrograde cholangiopancreatography (ERCP) has

also offered great advantages for the identification of these lesions and to assess

their extension into the liver, as well as allowing the collection of cytology samples or

biopsies (5). However, a high proportion of patients (up to 15%) undergo surgery and

extensive resections of what is thought to be a Klatskin tumor. However, the final

histopathological examination reveals a benign lesion (6-8), which is widely known as

a Klatskin-mimicking lesion. Hence, such an aggressive surgical treatment may not

have been necessary. Unfortunately, the diagnostic tools used nowadays do not



always provide an accurate diagnosis and distinction between the benign and

malignant nature of a lesion at the hepatic hilum (9).

This study aimed to present the experience within our clinic during the last 22 years

with regard to the management of patients with Altemeier-Klatskin tumors and

Klatskin-mimicking lesions. Furthermore, a review of the literature on this subject

was performed and the key points for an accurate diagnosis are highlighted.

MATERIALS AND METHODS

Our institution is a tertiary referral center for hepatobiliary disease and all imaging

modalities for the management of the disease are available, which include CT and

MRI scans. The interventional Radiology Department also performs percutaneous

biliary interventions (drainage and stenting), angioplasties and transarterial

chemoembolization (TACE). Furthermore, the endoscopic team is considered as well

qualified and performs many ERCPs a year. Furthermore, the endoscopic ultrasound

scan (EUS) has been introduced into the clinical practice during the last five years.

Finally, the intraoperative ultrasound scan (IOUS) has also been available since 2010.

Our clinical database from the last 22 years (1996-2017) was analyzed in order to

collect information of all patients diagnosed with a Klatskin tumor who were

referred to our tertiary center. All patients were thoroughly evaluated, including a

physical examination, complete medical and surgical history, hematological and

serological examinations and radiological imaging. Most patients had already

undergone US and CT scans at the time of referral. Since an accurate diagnosis of

hilar cholangiocarcinoma may be challenging and Klatskin-mimicking lesions should

always be considered, all the patients underwent a contrast-enhanced triple-phase

helical CT scan, MRI scan and a magnetic resonance cholangiopancreatography

(MRCP). Moreover, these radiological studies were thought to be necessary as

detailed information is crucial in order to plan the surgical procedure. In some cases,

a percutaneous transhepatic cholangiography (PTC) or an ERCP was performed to

collect more information with regard to the extension of the tumor and to obtain

specimens for cytological examination. Endoscopic or percutaneous drainage of the

biliary tree was performed when the bilirubin level was more than 10 mg/dl. We



aimed to achieve a preoperative bilirubin level of less than 3 mg/dl as recommended

by Makuuchi et al. (10) and Nimura et al. (11). The preoperative evaluation also

included serum tumor markers, such as CA 19-9 and CEA, which contributed to the

final diagnosis.

RESULTS

All 73 patients (51 male and 22 female) who were referred to our tertiary center

were diagnosed with Altemeier-Klatskin tumors. Seventy patients were treated

surgically. The final histopathological examination showed Klatskin tumors in 58

patients (Table 1). Thirty-eight were male and 20 were female, with a median age of

62.6 years. The surgical approach differed and was based on the preoperative

findings.

A tumor resection was performed in 33 patients. An excision of the extrahepatic

biliary tree was performed in 21 cases and an extensive hepatectomy and excision of

the extrahepatic biliary tree was performed in the remaining 12 cases. However, 25

patients had unresectable tumors and palliative surgery was performed. The

postoperative mortality was 6.06% (two patients). The first patient died due to a

myocardial infarction and the second died from sepsis.

In 15 patients (13 males and two females), the final histopathological examination

did not show a hilar cholangiocarcinoma. Nine of these patients were treated in the

first decade of our experience. The preoperative investigations performed for these

patients and the year in which the investigations were performed, the management

and outcome are shown in table 2.

Five patients (four males and one female) were proved to have intrahepatic lithiasis

(Fig. 1). These patients were treated with a left-hepatic lobectomy and Roux-en-Y

hepaticojejunal anastomosis. Four males were diagnosed with Mirizzi syndrome. The

underlying pathology was recognized during the operation in three cases and an

open cholecystectomy was performed. A right hepatectomy and the excision of the

extrahepatic biliary tree were performed in the fourth patient. This patient

developed postoperative liver insufficiency and despite the bioartificial liver support

(MARS), he died on the 32nd postoperative day.



The presence of metastatic lymph nodes in the porta hepatis secondary to rectal

cancer that obstructed the biliary tree was found in a female patient. After ten days

of percutaneous biliary drainage, the patient underwent an exploratory laparotomy

to remove the tumor. The invasion of the main portal vein trunk by the tumor was

observed during surgery and she was treated with an intubation technique, as stent

placing via ERCP or PTC was not available during that time. The final diagnosis was

made on the 14th postoperative day due to rectal bleeding. The morbidity was minor

and she passed away seven months after the operation.

Recently, the presence of metastatic lymph nodes in the porta hepatis secondary to

right-colon cancer that obstructed the biliary tree was discovered in a male patient.

Following the initial investigation via US, CT and MRI-MRCP scans which revealed

enlarged lymph nodes in the porta hepatis, the possibility of a metastatic

gastrointestinal neoplasm was considered. This was further investigated with

gastroscopy and colonoscopy. The colonoscopy revealed a right-colon

adenocarcinoma and following chemotherapy, the patient underwent a right

hemicolectomy.

The histological examination revealed a primary nonfunctioning neuroendocrine

tumor of the extrahepatic biliary tree in a male patient who had undergone a left

hepatectomy and the excision of the extrahepatic biliary tree. The patient had

undergone surgery for colonic cancer 12 years previously and a mass in the hepatic

hilum was discovered on the abdominal CT scan during his regular follow-up. MRI

and a MRCP were performed which showed the dilation of the intrahepatic biliary

system of the left liver, even though the patient was asymptomatic. An FNA biopsy

was not performed as the lesion was not safely accessible. Therefore, the

preoperative diagnosis was hilar cholangiocarcinoma based mainly on the imaging

findings. Thus, a left hepatectomy, a resection of the extrahepatic biliary tree and a

reconstruction with Roux-en-Y hepaticojejunostomy was performed.

Complementary diagnostic tests were performed when the final histological

examination results were received. This included an octreotide scintigraphy using

111In-pentetreotide (octreotide scan), upper- and lower-gastrointestinal

endoscopies and a small bowel series to rule out the possibility of being a metastatic



lesion.

Another interesting case included the evaluation of a 56-year-old male patient with

increased levels of serum gastrin and recurrent episodes of upper-gastrointestinal

bleeding. According to his medical history, he had a truncal vagotomy and

gastrojejunostomy ten years before admission. He presented the first episode of

upper GI bleeding four years before admission and three years later, the level of

serum gastrin was 1.688 pg/ml. Conventional imaging studies did not reveal any

apparent lesion, only a dilated left-lobe of the biliary tree. The patient had a

somatostatin receptor scintigraphy (octreoscan/SRS) due to a high suspicion, which

revealed an increased uptake of the radiotracer at the left hepatic lobe. The patient

underwent a laparotomy and a small lesion was found on the left hepatic lobe using

the IOUS. Thus, a left hepatectomy was performed. The histological examination

identified a neuroendocrine tumor that was classified as a primary hepatic

gastrinoma. Finally, the preoperative evaluation of two male patients identified

IgG4-related cholangiopathy and they were treated conservatively with prednisolone

at a dose of 0.6 mg/kg/day for six months. The postoperative mortality in this group

of patients was 6.67%.

DISCUSSION

Hepatobiliary malignancies account for 3% of the 560,000 annual cancer-related

deaths in the USA and cholangiocarcinoma accounts for a small portion of these

cases (10-20%) (12). The Altemeier-Klatskin cholangiocarcinoma is a rare primary

tumor (yearly incidence of 2-4 cases per 100,000 patients) that occurs at the

confluence of the right and left hepatic duct and the proximal common hepatic duct

(1,13). The detection and the diagnosis of the tumor are rather difficult, and it has a

poor prognosis with five-year survival rates of less than 5% (14). An extensive R0

resection of the tumor offers the best chances of a curative treatment and the five-

year survival rate rises to 28-40%. The surgical approach for the treatment of

Klatskin tumors is quite difficult and requires expertise. The associated mortality rate

is 7.5-18% and the complication rate is 19-85% (15-18). The peak prevalence of the

disease occurs during the seventh decade of life and there is a slight male



predominance (1.5:1) (12). In our case series, the median age of the patients was

62.6 years and a male predominance was observed (38 males:20 females). The

postoperative mortality was slightly lower (6.06%).

Hilar cholangiocarcinoma generally occurs sporadically, although several identified

risk factors have been linked to its development. There is a distinct geographic

variation and a higher incidence is seen in Southeast Asia. This observation reflects a

regional difference in risk factors and epidemiology (19). Histopathologically, most

tumors are adenocarcinomas (95%), with a grade ranging from well-differentiated to

undifferentiated types (20).

Serum tumor markers such as CA 19-9 and CEA are widely used in the routine clinic

and they are helpful tools to diagnose certain malignancies and to monitor the

efficacy of the therapy. CA 19-9 alone plays an important role in the management of

hepatobiliary and pancreatic malignancies, although its validity remains

controversial. CEA is another important tumor marker for colorectal, gastric,

gallbladder, breast, urinary tract and lung carcinoma and is routinely used in patients

with suspected malignancies. Both tumor markers have a threshold that can predict

malignancy. CA 19-9 serum concentrations of more than 1,000 U/ml and CEA serum

levels four times higher than the reference serum value of 3.6 ng/ml most likely

indicate malignancy (21). Specifically in serum, CA 19-9 can be helpful in those

patients with indeterminate biliary strictures. In cases of primary sclerosing

cholangitis (PSC), a CA 19-9 concentration less than 129 U/ml has a sensitivity and

specificity of 79% and 98%, respectively. In cases with no PSC, a CA 19-9 serum

concentration of less than 100 U/ml has a sensitivity of 76% and a negative

predictive value of 92% compared to that in patients with benign strictures (22).

In our everyday practice, both tumor markers are used preoperatively as an

important aid in the final diagnosis, especially in ambiguous cases. Moreover, the

preoperative levels of the markers are a useful reference during the postoperative

follow-up of these patients. Hence, early diagnosis and proper surgical management

are thought to be essential in the management of hilar cholangiocarcinoma and may

prolong the survival of patients. Systemic chemotherapy with cisplatin plus

gemcitabine in patients with locally advanced or metastatic biliary cancer was



associated with a significant survival advantage as compared with gemcitabine

alone, without an additional substantial toxicity (23).

Despite the wide access to imaging modalities and serum tumor markers, the

established diagnosis of hilar cholangiocarcinoma remains difficult and is not always

feasible. Although it is thought to be ideal, establishing a definite preoperative

diagnosis is not always possible and most of the patients undergo major resections

based on a strong probability for malignancy. Klatskin tumors need to be

differentiated from other benign and malignant lesions that mimic their clinical

presentation and the radiological findings. These lesions are widely known as

Klatskin-mimicking lesions and pose a diagnostic dilemma (24). Many authors have

presented a large series of patients who underwent major liver resection for what

was then a benign lesion. The rate of Klatskin-mimicking lesions ranges from 5% to

15%, reaching up to 31% in some reports (6-8,25,26). In the case series presented

here, the rate of Klatskin-like tumors was 18.3% during a 22-year period. Nine of the

13 misdiagnosed cases occurred during the first decade of our clinical practice when

imaging modalities were not so reliable, the experience was limited and the

suspicion was weaker. Since newer diagnostic modalities have been available, only

one patient with biliary lithiasis (with Mirizzi syndrome) was managed as a Klatskin

tumor. Unfortunately, the outcome was fatal.

Many lesions, such as tuberculosis, sarcoidosis, lymphoma and metastasis are

complicated with prominent lymph nodes around the liver hilum. These may mislead

the radiologist and thus be considered as advanced Klatskin tumors. Moreover,

lesions such as primary sclerosing cholangitis, intrahepatic stones and oriental

cholangiohepatitis may mimic a Klatskin tumor and harbor signs of an early-stage

cholangiocarcinoma. Therefore, all the patients suspected of having hilar

cholangiocarcinoma must be evaluated to identify and exclude the patients with

certain disorders that do not require surgical intervention, but require an alternative

management (24).

Five patients (7%) were treated in our case series for a suspected hilar

cholangiocarcinoma. However, the lesion was proved to be intrahepatic lithiasis

during the surgery. Intrahepatic lithiasis is the classical feature of a syndrome known



as recurrent pyogenic cholangitis (RPC). On average, presentation occurs between

the third and fifth decade of life with no gender predominance (27). The diagnosis of

hepatolithiasis is mainly achieved based on radiological examinations. Contrast-

enhanced CT scans detect dilated bile ducts, strictures and stones (28,29).

MRI and MRCP can provide realistic images of the bile ducts and are the best

modalities to delineate stones, the extent of the stricture and the lobar atrophy (30).

However, there are many limitations and difficulties in the differential diagnoses of

intrahepatic lithiasis and Klatskin tumors due to the changes made in the porta

hepatis due to chronic inflammation (31). Modern imaging modalities have

contributed the most in the avoidance of a misdiagnosis and both the CT and MRI

scans provide important information. Based on our experience, the combination of

CT and MRI/MRCP is necessary to guide an accurate diagnosis.

Another Klatskin-mimicking lesion involves the so-called Mirizzi syndrome and there

were four such cases in our clinic. One of the four patients with Mirizzi syndrome

underwent a major resection for a hilar cholangiocarcinoma and the final histological

examination revealed the actual diagnosis. Although this patient had a thorough

preoperative evaluation with a CT scan and MRI/MRCP, the inflammation and

fibrosis at the porta hepatis was so extended that an intraoperative accurate

diagnosis was not even possible. Subsequently, a right hepatectomy and

extrahepatic bile-duct resection was performed, which is a major operation.

Unfortunately, the patient died a month later due to liver insufficiency. The correct

identification of Mirizzi syndrome is crucial as the chosen treatment is a

cholecystectomy, which has significantly lower morbidity and mortality rates

compared to more radical resections performed for Klatskin tumors (24).

A female patient who, at first, was thought to have a Klatskin tumor was managed

with an operative intubation of the hilar mass using silastic tubes and Roux-en-Y

hepaticojejunostomy. She suffered a metastatic hilar lymphadenopathy secondary to

rectal cancer two weeks after the operation. The diagnosis was made due to an

episode of lower gastrointestinal bleeding during the same hospitalization and a

rectal cancer was found by colonoscopy. Recently, a male patient with a possible

diagnosis of a Klatskin tumor was shown to have enlarged lymph nodes in the porta



hepatis. This led to the investigation of another primary gastrointestinal malignancy

prior to surgical intervention, which revealed a right-colon cancer.

Many malignancies involve the lymph nodes of the porta hepatis and mimic hilar

cholangiocarcinoma. Metastatic lymphadenopathy that occurs in the hepatic hilum is

quite difficult to differentiate from a Klatskin tumor on radiological imaging. The key

points that may help to avoid a misdiagnosis are usually the absence of ductal

dilatation and the involvement of both sides of the confluence in the lesion.

Moreover, evaluating the patient thoroughly and obtaining their detailed medical

and surgical history, including the evaluation of current symptoms, is crucial (24).

This was probably the reason for our misdiagnosis in the female patient.

Neuroendocrine tumors (NETs) of the bile duct are derived from the neuroendocrine

system and represent 0.2-2% of all gastrointestinal NETs. They usually occur in the

common bile duct (58%) and the most common symptom is obstructive jaundice

(32). Preoperative diagnosis is quite difficult, even in the era of modern radiological

imaging. A surgical resection was used to treat neuroendocrine tumors. However,

differentiating them from non-neuroendocrine tumors is crucial to plan a proper

therapeutic strategy (33). In our institution, we saw a male case who was

misdiagnosed with a Klatskin tumor, whereas the final histological examination

showed a nonfunctioning neuroendocrine tumor. Hepatic gastrinomas are very rare

and surgical resection is the treatment of choice (34). A patient was referred for

further evaluation and treatment after a left biliary tree dilatation was found on the

CT scan. Meticulous medical history revealed the presence of Zollinger-Ellison

syndrome.

IgG4-related sclerosing cholangiopathy mainly affects the large bile ducts and

appears with concentric bile duct thickening, smooth strictures, multifocal

involvement, minimal proximal dilatation and the absence of ectasia and pruning

(35). It has a benign progression and responds well to oral corticosteroids. The

associated pancreatitis can resolve spontaneously (24). A level of IgG4 over 300 mg/l

has a high specificity for diagnosis (36). A male patient was referred to our clinic with

obstructive jaundice and diagnosis of hilar cholangiocarcinoma. Imaging studies

identified multiple strictures, stenosis of the biliary tree and diffuse enlargement of



the pancreas. The presence of IgG4-related cholangiopathy was suspected due to

these findings, which was confirmed by the high levels of IgG4 (778 mg/l). The

patient was treated with prednisolone at 0.6 mg/kg/day for six months and achieved

a complete remission. The accurate interpretation of radiological findings is crucial

to avoid unnecessary surgical intervention, as in this case. Recently, we successfully

managed a similar case of IgG4 cholangiopathy.

Our 22-year experience has led us to develop an algorithm for the management of

patients with a primary diagnosis of hilar cholangiocarcinoma. This algorithm is

based on a thorough evaluation of the patient, guiding us to the indicative

treatment. In the beginning, when confronting a patient with obstructive jaundice,

we would perform an US as a first step. If the US revealed a hilar stricture or

intrahepatic bile duct dilatation but no CBD dilatation, it would be investigated

further. This included the measurement of CA 19-9 and CEA levels and an MRI-

MRCP. If the CA 19-9 level was high (more than 129 U/ml) and MRI-MRCP indicated

malignancy, histological confirmation was essential. Thus, ERCP, PTC, or EUS plus

FNA would be performed. When the cytological results were positive, we would

proceed to standard surgical management. Conversely, if the CA 19-9 level was low

(less than 129 U/ml), primary imaging modalities were not suggestive of malignancy

and were of minimal concern and the cytological examination was negative, the

patient would be under a close follow-up schedule. Moreover, when the imaging

findings were suggestive of IgG4 cholangiopathy, IgG4 levels were measured and the

patient would be treated conservatively if the diagnosis was confirmed. In addition,

IgG4 can be considered for all patients with studies that do not indicate malignancy,

not only those with imaging data, but also as a matter of cost and availability. A

diagnostic dilemma would occur when the results of all previous studies were

indeterminate. If there was a minimal suspicion of malignancy, a close follow-up is

mandatory. On the contrary, a PET scan would be performed if there was significant

suspicion and the proper treatment, either surgical or conservative, would be

decided upon according to the results. As there are no surgical means for obtaining

tumor tissue, either by laparoscopy or by open surgery, follow up is considered to be

safe in cases with a minimal suspicion due to the related morbidity and mortality of a



surgical intervention (Fig. 2).

CONCLUSIONS

The accurate preoperative diagnosis of an Altemeier-Klatskin tumor is challenging

and must consider all the information collected from the medical history, physical

examination, hematological examinations and radiographic imaging. However, the

clinician should highly suspect other entities that may mimic a Klatskin tumor when

interpreting the radiological and pathological data. A thorough diagnostic evaluation

should be performed before any endoscopic or radiologic intervention. Modern

radiologic imaging modalities, such as MRI-MRCP, would probably be helpful for the

differential diagnoses of entities such as Mirizzi syndrome, intrahepatic lithiasis and

IgG4-related cholangiopathy. These may be helpful in identifying a small proportion

of the Klatskin-mimicking lesions and any unnecessary morbidity and perhaps

mortality associated with a radical resection. Many of these lesions could be treated

with more conventional methods. However, in many circumstances such as in hilar

strictures, resection would probably continue to be the only means of achieving a

definitive diagnosis.
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Table 1. Patients referred to our clinic due to the suspicion of a Klatskin tumor and

their underlying condition

Underlying condition No. of patients Sex Age

Altemeier-Klatskin tumor 58 38 male/20 female m = 62.6 y

Intrahepatic lithiasis 5 4 male/1 female m = 66.5 y

Mirizzi syndrome 4 4 male m = 56 y

Portal lymphadenopathy

secondary to colorectal cancer
2

1 female

1 male
m = 57 y

Nonfunctioning NET 1 1 male 75 y

Intrahepatic gastrinoma 1 1 male 55 y

IgG4 cholangiopathy 2 2 male 61 y
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Table 2. Underlying conditions and investigation studies performed, management and outcome of 15 patients who presented with a

pathology that mimics a Klatskin tumor

Underlying

condition/No.
US CT

MRI-

MRCP
ERCP PTC CEA CA19-9 Other

Management Outcome Year the patients

were managed

Intrahepatic lithiasis

+ +

+

+ + +

Left lobectomy + Roux-en-Y

hepaticojejunal anastomosis

Good

1996
1

1 + + + + + 1998

1 + + + + + 1999

2 + + + + + 2005

Mirizzi syndrome

+ + + + +

Open cholecystectomy Good

19971
1 + + + + 1999
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1 + +

+

+ + + Right hepatectomy +

extrahepatic bile duct resection

+ Roux-en-Y hepaticojejunal

anastomosis

Liver failure-

death on the 32
nd postoperative

day

2000

1 + + + + Open cholecystectomy Good 2007

Portal

lymphadenopathy

due to rectal cancer

1

1

+ + + + +

Colonoscopy

after rectal

bleeding

Intubation + Roux-en-Y

hepaticojejunostomy

Death after 7

months

1996

Portal

lymphadenopathy

due to colon cancer

1

1

+ +

+

+ +

Colonoscopy Chemotherapy + right

hemicolectomy

Good

2015

Primary

nonfunctioning

NET

1 + + + +

Left hepatectomy +

extrahepatic bile duct

resection + Roux-en-Y

hepaticojejunal anastomosis

Good

2009

Primary i

ntrahepatic

gastrinoma 1

+ + +

Serum

gastrin,

octreoscan

Left hepatectomy Good

2010
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IgG4 cholangiopathy

1

1 +

+

+

+

+

+

+ +

+

+

+

Serum IgG4 Prednisolone 0.6 mg/kg/day

for 6 months

Good

2015

2016

The + symbol means that the examination was performed.
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Fig. 1. A patient with intrahepatic lithiasis. A. CT scan that revealed dilated left

intrahepatic ducts. B. MRCP showing a hilar stricture and dilated left intrahepatic

ducts. C. ERCP showing a hilar stricture.
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Fig. 2. Algorithm for the management of patients with a primary diagnosis of hilar

cholangiocarcinoma. *IgG4 can be considered for all patients with studies that do

not indicate malignancy, depending on the cost and availability.


