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Isolated mass-forming IgG4-related sclerosing cholangitis masquerading as extrahepatic cholangiocarcinoma: A case report
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Abstract
BACKGROUND
IgG4-related sclerosing cholangitis (IgG4-RSC) is an uncommon benign disease, and its rarer, isolated and mass-forming subtype poses a significant challenge to differential diagnosis from cholangiocarcinoma of the extrahepatic bile duct. We herein report a case of isolated IgG4-RSC with an obstructing bile duct mass, for which extrahepatic bile duct resection was performed under the impression of proximal common bile duct (CBD) cancer.

CASE SUMMARY
A 79-year-old male was admitted for jaundice that had developed 1 mo prior. There was no family history for autoimmune diseases or biliary cancer. Computed tomography (CT) and magnetic resonance cholangiopancreaticography revealed a short segmental concentric wall thickening of the proximal CBD with diffuse dilatation of the bile duct to the periphery. The endoscopic biopsy specimen showed no malignant cells. Positron emission tomography-CT showed a focal hypermetabolic lesion (SUVmax 4.2) in and around the proximal CBD area. With the impression of proximal CBD cancer, we performed segmental resection of the extrahepatic bile duct. Histopathology demonstrated marked sclerosis with diffuse lymphoplasmacytic infiltration and some eosinophils. Immunohistochemical staining for IgG4 showed increased positivity in some areas (up to 30/high-power field) and IgG4+/IgG+ cell ratio as 30%-50%. Pathologists’ impression was IgG4-related sclerosing disease. Follow-up serum IgG4 levels were continuously elevated; however, no evidence of relapse or other organ involvement related to IgG4-RSC presented.

CONCLUSION
Isolated and mass-forming IgG4-RSC displays striking similarity with cholangiocarcinoma. To avoid unnecessary major surgery, high index of suspicion is needed.
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Core Tip: IgG4-related sclerosing cholangitis (IgG4-RSC) is an emerging disease and shows frequent other-organ involvement, including of the pancreas. However, when isolation without pancreatic involvement and biliary mass formation are combined, IgG4-RSC becomes extremely rare and brings about a striking confusion in differentiation from cholangiocarcinoma. Avoiding unnecessary surgery and providing proper treatment in patients with isolated and mass-forming IgG4-RSC could be achieved through high index of suspicion according to the amount of information on the five cardinal features (histology, imaging, serology, other-organ involvement, and response to steroid therapy).

INTRODUCTION
Benign bile duct strictures are rare and complicated clinical conditions. Their etiology includes postoperative injury after cholecystectomy, pancreatitis, primary sclerosing cholangitis (PSC), orthotopic liver transplantation, Mirizzi syndrome, radiation, choledochal cysts, recurrent pyogenic cholangitis, fibrosis or inflammatory strictures, stone disease, idiopathic, etc.[1,2]. Of these causes, a subset of inflammatory strictures appear to represent immunoglobulin G4-related sclerosing cholangitis (IgG4-RSC)[2,3]. IgG4-RSC, also designated as IgG4-associated cholangitis[4,5], is an uncommon benign fibroinflammatory stricture of the bile duct. Patients with IgG4-RSC are characterized by increased IgG4 levels in serum and abundant IgG4-positive lymphoplasmacytic infiltrate in the bile ducts[6-8]. IgG4-RSC has been known to be a biliary manifestation of IgG4-related disease (IgG4-RD) and frequently accompanied with autoimmune pancreatitis (AIP)[7,9,10]. However, few cases of IgG4-RSC have been reported to be an isolated form without apparent pancreatic involvement, thus making a challenge to differentiation from cholangiocarcinoma[11-13]. Furthermore, when combined with stricture by mass-forming lesions, isolated IgG4-RSC could be extremely laboring and tricky to be differentiated. We herein report a case of isolated mass-forming IgG4-RSC for which extrahepatic bile duct resection with lymphadenectomy was performed under the impression of proximal common bile duct (CBD) cancer.

CASE PRESENTATION
Chief complaints
A 79-year-old male was admitted to the Department of Gastroenterology of our institution for jaundice that developed 1 mo prior. 

History of present illness
The patient had also experienced general weakness and fatigue for a few months before admission, but had shown no change of body weight. The accompanying symptoms were reddish discoloration of urine and pruritus all over the body.

History of past illness
He had taken medicine for hypertension, diabetes mellitus, and benign prostate hypertrophy and had history of tuberculosis pleurisy 18 years before. The patient underwent percutaneous coronary intervention for unstable angina 7 years before. However, the patient had no history of bile duct surgery or intervention.

Personal and family history
He was a social drinker and had a 10 pack-year smoking history. There was no family history for autoimmune diseases or biliary cancer.

Physical examination upon admission
The patient’s vital signs at admission were within normal limits, with the exception of a body temperature of 38.2 ℃. The skin and sclera showed jaundice. The abdomen was soft and he had no signs of tenderness on the upper abdomen. The gallbladder was not definitely palpable.

Laboratory examinations
Blood analysis revealed no leukocytosis (7560 white blood cells/µL) with normal hematocrit and platelet count. Total bilirubin was markedly increased (17.9 mg/dL; normal range: < 1.2 mg/dL) along with aspartate aminotransferase/alanine aminotransferase (97/52 IU/L; normal range: 4-40/4-41 IU/L) and alkaline phosphatase (339 IU/L; normal range: 35-105 IU/L). Serum amylase/lipase was normal and C-reactive protein was slightly increased (1.48 mg/dL; normal range: < 0.5 mg/dL). Carbohydrate antigen 19-9 was greatly increased (1061 U/mL; normal range < 37 U/mL). Carcinoembryonic antigen was within normal range. Serum IgG/IgG4 levels were not measured. Urine color was dark brown, and bilirubin was 4+ mg/dL. 

Imaging examinations
Computed tomography (CT) scan and magnetic resonance cholangiopancreaticography (MRCP) revealed a short segmental concentric wall thickening of the proximal to mid CBD with diffuse dilatation of the bile duct to the periphery and gallbladder distension (Figure 1). Subsequently-performed endoscopic retrograde cholangiopancreaticography (ERCP) demonstrated a 1 cm-long segmental stricture at the proximal CBD level (Figure 2), but no malignant cells or specific histopathological confirmation were proven in biopsy tissues of the bile duct. Positron emission tomography (PET)-CT supported these findings by showing a focal hypermetabolic lesion (SUVmax 4.2) in and around the proximal CBD area (Figure 3). These findings made a straightforward impression of proximal CBD cancer.

MULTIDISCIPLINARY EXPERT CONSULTATION
Hong-Ja Kim, MD, PhD, Professor and Chief, Department of Gastroenterology, Dankook University Hospital
Although no biopsy confirmation has been made, the patient should undergo surgical resection because he is strongly suspected of proximal CBD cancer.

Keum Nahn Jee, MD, PhD, Professor, Department of Radiology, Dankook University Hospital
CT, MRCP, PET-CT, etc. findings are compatible with proximal CBD cancer.

FINAL DIAGNOSIS
Histopathological examination of the surgical specimen demonstrated a marked sclerosis with diffuse lymphoplasmacytes, some eosinophils’ infiltration (Figure 4A), and obliterative phlebitis (Figure 4B). All lymph nodes were proven as reactive hyperplasia. Immunohistochemical staining for IgG4 showed increased positivity (up to 30/high-power field) in some areas (Figure 4C) and the ratio of IgG4+/IgG+ cells was 30%-50%. Pathologists’ impression was IgG4-related sclerosing disease.

TREATMENT
ENBD tube was inserted during the initial ERCP 12 d before operation; however, additional PTBD tubing was placed 1 wk later due to slow reduction in total bilirubin level (17.9 > 13.0 mg/dL). As total bilirubin level went down below 10 mg/dL, we performed segmental resection of the extrahepatic bile duct with en bloc cholecystectomy and regional lymph node dissection. The tumor was located around the cystic duct orifice and was grossly about 2-cm long (Figure 5). The tumor seemed to invade pericholedochal adipose tissue with a depth of about 10 mm, and several enlarged lymph nodes were encountered.

OUTCOME AND FOLLOW-UP
Serum IgG4 level measured 3 wk after surgery was 1050 mg/L (normal range: 30-2010 mg/L), and there was no definite evidence of other-organ involvement associated with IgG4-RD in a retrospective review of the preoperative images. The patient suffered from gastrointestinal bleeding, and successfully recovered through conservative management. He was discharged on the 29th postoperative day, and refused steroids or other immunosuppression therapy due to old age. 
Follow-up serum IgG4 levels demonstrated a slight elevation (3060 mg/L) at 4 mo, and was still not normalized at 1 year after surgery (1900 mg/L). The patient showed no symptoms, evidence of relapse, or other organ involvement related to IgG4-RSC by biochemistry and imaging studies, and is under close follow-up without therapy.

DISCUSSION
An unexpected biliary stricture or mass without relevant history or stone diseases in aged patients, like our case, is presumed to be caused by malignant tumor. In addition, if elevated tumor marker levels and compatible radiologic findings are demonstrated, these make it more difficult to suspect biliary diseases other than cholangiocarcinoma. Unfortunately, not a few cases of benign fibroinflammatory biliary strictures, such as representatively IgG4-RSC, have been steadily reported for patients undergoing surgical resections for presumed cholangiocarcinoma. Therefore, the differentiation between benign and malignant lesions in biliary strictures has been recognized to be a challenging issue. 
In order for differentiation of IgG4-RSC, presence of accompanied AIP and the subtype of IgG4-RSC should be taken into consideration. The pancreas is the most common organ involved in patients with IgG4-RSC. Ghazale et al[7] demonstrated in their study, which analyzed 53 cases of IgG4-RSC, that more than 90% of patients had type I AIP, and the rest had isolated cholangitis. Isolated IgG4-RSC in the absence of apparent pancreatic involvement attracts more attention to be discriminated from PSC, cholangiocarcinoma, and pancreatic cancer[6]. On the other hand, IgG4-RSC can be classified into two subtypes, diffuse (or multifocal) and segmental, based on the literature[4,10]; the former mimics PSC and the latter forms stenosis with ductal wall thickening resembling that of cholangiocarcinoma. Thus, segmental subtype can also be designated as mass-forming IgG4-RSC. Like the present case, both isolated and mass-forming IgG4-RSC may be extremely challenging to distinguish from cholangiocarcinoma. In consideration of the different treatment principles of the two diseases, differentiation is crucial. 
Differentiating isolated and mass-forming IgG4-RSC from cholangiocarcinoma necessitates a high index of suspicion[4]. In the present study, although no histopathological diagnosis was made through obtained biopsy samples, the patient displayed clinical, biochemical, and radiologic findings compatible with cholangiocarcinoma, including an especially high level of CA 19-9; therefore, we did not suspect the probability of a benign stricture and consequently did not check IgG/IgG4 levels. The lesson from this case is that isolated and mass-forming IgG4-RSC displays a striking similarity with cholangiocarcinoma in clinical, biochemical, and radiological features, and thus may masquerade as cholangiocarcinoma.
Apart from high index of suspicion, several significant parameters for distinguishing IgG4-RSC from cholangiocarcinoma have been proposed. Several years ago, an isolated stricture, a biliary mass, and normal pancreas on CT were reported as statistically significant parameters for discriminating cholangiocarcinoma from IgG4-RSC in analysis of 152 patients with suspicions of cholangiocarcinoma[4]. The present case also had an isolated stricture, a biliary mass, and normal pancreas on CT, but final diagnosis was IgG4-RSC. More recently, increased tumor markers, 6-fold higher levels of serum IgG4, and other-organs’ involvement were suggested to be reference factors for differentiation of IgG4-RSC and cholangiocarcinoma; increased tumor markers were for diagnosis of cholangiocarcinoma, whereas higher levels of serum IgG4 and other-organ’s involvement were for IgG4-RSC[5]. Interestingly, however, our IgG4-RSC case happened to show a highly elevated CA 19-9 level. Li et al[6] clarified that CA 19-9 was not a useful marker to distinguish IgG4-RSC from cholangiocarcinoma, and instead provided key information for differential diagnosis of the two diseases—increased serum IgG4 levels, other-organ involvement, and response to steroids. 
Serum IgG4 level seems to be a cardinal factor for differentiating IgG4-RSC, but its reliability varies across the reports. Some authors reported the sensitivity, specificity, and accuracy of raised serum IgG4 for diagnosing IgG4-RSC to be 50%, 75%, and 60%, respectively[4]; however, these lower values were thought to be resulted from a cutoff level of the upper normal limit, and the analysis was only for 20 patients who underwent serum IgG4 testing. On the contrary, the best cutoff value of serum IgG4 was calculated as 1575 mg/L, 6 times the upper normal limit, with 100% sensitivity and 87.1% specificity for discriminating IgG4-RSC from cholangiocarcinoma[5]. Similarly, Oseini et al[14] emphasized that the minimum level of serum IgG4 for more reliable distinguishment of IgG4-RSC from cholangiocarcinoma with 100% specificity was to be set at approximately four-times the upper normal limit, referring to poor reliability of a 2-fold higher cutoff level of serum IgG4. Accordingly, an elevation of serum IgG4 level alone is not sufficient to differentiate IgG4-RSC, and further investigations are warranted to establish the role of serum IgG4.
Other-organ involvement, especially including the pancreas, is not uncommon in IgG4-RSC, which is recognized as hepatic and biliary involvement of IgG4-RD[15]. The entity of IgG4-RSC is an emerging disorder reported for the first time in the 21st century[8], and thus has not been completely established yet; however, the pathogenesis has recently been recognized to be from autoimmunity. That is why it has been widely accepted that IgG4-RSC is the commonest extrapancreatic manifestation of type-I AIP or IgG4-RD[9,15]. No pancreatic abnormalities or other-organ involvement were demonstrated in our case. This made it more difficult to suspect a benign biliary stricture instead of cholangiocarcinoma.
Importantly, IgG4-RSC shows a striking response to steroid therapy and therefore gives a confirmative clue for discrimination from malignancy[5,6,10,16]. When diagnosed or strongly suspected through mainly histopathological examinations, patients with IgG4-RSC are treated with steroid therapy. However, a short-term steroid trial may be attempted with caution for an equivocal differential diagnosis even after a tissue biopsy, though there has been no international consensus on trial use of steroid thus far. 
Diagnosis of IgG4-RSC is tricky, and thus necessitates an interdisciplinary approach. At present, in contrast to AIP, for which a worldwide consensus on diagnostic criteria to differentiate AIP from pancreatic cancer is established, no definite diagnostic criteria to facilitate the distinction of IgG4-RSC from other biliary diseases is at hand; this often causes significant diagnostic delay or unnecessary surgery. In this setting, two diagnostic criteria have been proposed for IgG4-RSC. The first set of criteria is the Histology, Imaging, Serology, Other organ involvement, Response to therapy (HISORt) criteria of the Mayo Clinic, which were originally designed for AIP[17] but later adopted for diagnosis of IgG4-RSC[7]. The more recent set of criteria for IgG4-RSC was proposed by Japanese scholars in 2012, and comprises following components: (1) Characteristic biliary imaging findings; (2) An elevation of serum IgG4 concentrations (> 1350 mg/L); (3) Coexistence of other IgG4-related diseases; and (4) Characteristic histopathological features. Furthermore, the effectiveness of steroid therapy as an optional extra diagnostic criterion to confirm accurate diagnosis of IgG4-RSC[18] was proposed. Although the two criteria have some differences in detail, the overall approach for diagnosis of IgG4-RSC is the same. In order to differentiate IgG4-RSC from cholangiocarcinoma, the five cardinal features need to be taken into consideration. The present case had information on only two of the five cardinal components: imaging and other-organ involvement. This lack of information became a major hurdle to reasonable suspicion and an appropriate diagnosis.
Histopathological diagnosis is of ultimate importance, particularly for patients with suspected isolated and mass-forming IgG4-RSC, given the fact that radiological and biochemical features of IgG4-RSC are not reliable enough for establishing the conclusive diagnosis. Contrary to a key role of histopathological diagnosis, tissue availability and diagnostic accuracy is not high. In the literature, tissue diagnosis during the diagnostic workup was achieved in 68% of patients, and sensitivity and specificity of immunostaining for IgG4-RSC in biopsy specimens were 56% and 89%, respectively[4]. In the same context, Du et al[5] emphasized other clinical manifestations for diagnosis of IgG4-RSC due to difficulty in obtaining a pathological biopsy sample in most cases. We obtained biopsy tissues of the thickened bile duct wall during initial ERCP; however, histopathological examinations revealed no specific diagnostic conclusions. As proximal CBD cancer was strongly suspected, further trials of biopsy and histopathological confirmation were not made. 
IgG4-RSC tends to be at high risk of relapse after treatment. According to the previous study, the relapse rates were high and similar in patients with IgG4-RSC after surgery or steroid therapy (44% vs 53%, P = 0.1)[7]. Therefore, in order to avoid relapse, maintenance immunosuppression should be recommended in the majority of patients with IgG4-RSC who underwent surgical resection or achieved remission. The predictive factors for relapse were proposed to include increased serum IgG4 levels and the presence of proximal bile duct strictures[7]. The present case showed increased serum IgG4 level after surgical resection, and therefore should have received maintenance therapy; however, this was refused due to old age. 
In conclusion, IgG4-RSC recognized as biliary involvement of IgG4-RD shows frequent other-organ involvement, especially including the pancreas. However, the present case was of isolated IgG4-RSC in the absence of apparent pancreatic involvement but displaying the mass-forming subtype, resulting in a striking similarity with cholangiocarcinoma. In order to reach an appropriate differentiation in patients with isolated mass-forming IgG4-RSC, information on the five cardinal features (histology, imaging, serology, other-organ involvement, and response to steroid therapy) is essential. When this information is lacking, a high index of suspicion is important to lead patients to proper treatment. By failing to suspect a benign IgG4-RSC, our patient underwent unnecessary surgery.

CONCLUSION
IgG4-RSC is a rare emerging disease and recognized to belong to IgG4-RD. Isolated (without other-organ involvement) and mass-forming IgG4-RSC displays a striking similarity with extrahepatic cholangiocarcinoma in clinical, biochemical, and radiological features, making an extremely challenging issue to be differentiated. To avoid unnecessary major surgery in patients with isolated mass-forming IgG4-RSC, a high index of suspicion on the basis of the diagnostic criteria, HISORt and Japanese ones, is of ultimate importance. Maintenance immunosuppression should be recommended to prevent relapse in the majority of patients with IgG4-RSC who underwent surgical resection or achieved remission.
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Figure Legends
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Figure 1 Preoperative imaging. A: Pancreas computed tomography indicates proximal common bile duct (CBD) stricture with wall thickening (arrow head) and marked dilatation of the proximal bile duct and gallbladder; B: Magnetic resonance cholangiopancreaticography also demonstrates short segmental stricture of the proximal CBD (arrow head) with diffuse dilatation of the peripheral bile duct.
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Figure 2 Preoperative endoscopic cholangiogram. Endoscopic retrograde cholangiopancreaticography confirms the 1 cm-lengthened segmental stricture at the proximal common bile duct with marked dilatation of the central bile duct.
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Figure 3 Preoperative positron emission tomography-computed tomography. A focal hypermetabolic lesion (SUVmax 4.2) around the proximal common bile duct is revealed without distant metastasis.
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Figure 4 Histopathological examinations. A: The thickened bile duct wall demonstrates a marked sclerosis with diffuse lymphoplasmacytes and some eosinophils infiltration; B: Obliterative phlebitis is apparent; C: Numerous IgG4+ cells are detected by immunohistochemical staining. 
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Figure 5 Gross findings of the specimen. The tumor is shown to be located around the cystic duct orifice and is grossly about 2-cm long. Depth of invasion of the tumor seems to reach the pericholedochal adipose tissue. CBD: Common bile duct; GB: Gallbladder; CHD: Common hepatic duct.
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