Case report 
Periampullary Brunner’s Gland Hyperplasia Mimicking Carcinoma: A Diagnostic Dilemma for Surgeons and Review of Current Evidence

Abstract
Brunner's gland hyperplasia is a rare benign proliferative lesion of the duodenal submucosa that occasionally presents as a periampullary mass with biliary obstruction, closely mimicking carcinoma. We report a 70-year-old woman who presented with recurrent upper abdominal pain without jaundice, weight loss or gastrointestinal bleeding. Ultrasonography showed marked dilatation of the common bile duct with intrahepatic biliary radicle dilatation. Cross-sectional imaging with contrast-enhanced computed tomography and magnetic resonance cholangiopancreatography revealed a heterogeneously enhancing periampullary lesion measuring approximately 10 × 10 × 14 mm involving the distal common bile duct, ampulla and medial duodenal wall. The pancreatic duct measured approximately 4 mm producing a classical double-duct sign strongly suggestive of 
periampullary carcinoma. In view of these findings, the patient underwent pancreaticoduodenectomy. Histopathological examination of the resected specimen revealed Brunner’s gland hyperplasia without dysplasia or malignancy. Although nearly 200 cases of Brunner’s gland hyperplasia have been reported worldwide, periampullary localisation producing biliary obstruction and a double-duct sign is exceptionally uncommon and may closely mimic periampullary carcinoma, occasionally leading to radical surgery. This case highlights an important diagnostic pitfall and discusses imaging clues that may help differentiate benign periampullary lesions from malignancy.
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1. Introduction
Brunner's glands are mucus-secreting glands located predominantly in the proximal duodenum, where they secrete alkaline mucus that neutralises gastric acid and protects the duodenal mucosa.¹ Hyperplastic or hamartomatous proliferation of these glands represents a rare benign entity, accounting for approximately 5–10% of benign duodenal tumours, with an estimated incidence of less than 0.01% in endoscopic series.²˒³ Most Brunner's gland lesions are small, asymptomatic and detected incidentally on endoscopy or imaging; larger lesions may present with abdominal pain, gastrointestinal bleeding, gastric outlet obstruction or, rarely, biliary obstruction.³˒⁴˒⁵
When these lesions arise near the ampulla of Vater, they can closely mimic periampullary carcinoma both clinically and radiologically, particularly when associated with biliary dilatation or the double-duct sign. Only a very small number of cases have been reported in which periampullary Brunner’s gland hyperplasia produced biliary obstruction or a double-duct sign leading to pancreaticoduodenectomy for presumed malignancy.⁴˒⁵˒⁶ The double-duct sign is traditionally regarded as highly suggestive of malignant periampullary obstruction, and in the appropriate clinical context it often leads to pancreaticoduodenectomy.⁵˒⁶˒⁷
For surgeons, the key challenge is to balance the risk of missing a potentially curable periampullary malignancy against the morbidity of unnecessary radical resection.⁶˒⁹ We describe a case of periampullary Brunner's gland hyperplasia in a 70-year-old woman that simulated carcinoma radiologically and led to pancreaticoduodenectomy, and we discuss imaging and endoscopic clues that may help differentiate this benign lesion from malignancy.

2. Case Presentation
A 70-year-old female presented with recurrent episodes of upper abdominal pain of several months duration. There was no history of jaundice, gastrointestinal bleeding, or significant weight loss. Physical examination was unremarkable.
Initial abdominal ultrasonography demonstrated dilatation of the common bile duct measuring approximately 16 mm with intrahepatic biliary radicle dilatation. No gallstones or obvious pancreatic mass were visualized.
Upper GI endoscopy showed mild prominence of the papilla.
Contrast-enhanced computed tomography of the abdomen revealed a heterogeneously enhancing lesion in the periampullary region measuring approximately 10 × 10 × 14 mm involving the distal common bile duct, ampulla, and medial wall of the duodenum with upstream dilatation of the common bile duct. The pancreatic duct measured approximately 4 mm producing the classical double-duct sign (IMAGE 1 and 2).
Magnetic resonance cholangiopancreatography confirmed distal biliary obstruction with abrupt narrowing at the periampullary region. No evidence of distant metastasis or regional lymphadenopathy was identified.
Based on these imaging findings, a diagnosis of periampullary carcinoma was made and the patient underwent pancreaticoduodenectomy (Whipple procedure). Intraoperatively, a small periampullary lesion was identified without evidence of metastatic disease.
Histopathological examination revealed nodular proliferation of Brunner’s glands within the duodenal submucosa forming hyperplastic lobules separated by fibrous septa, dilated ducts and smooth muscle fibres without dysplasia or malignancy, confirming the diagnosis of Brunner’s gland hyperplasia , images at high and low power showing the same (Image 3 and 4).

3. Discussion
3.1 Overview of Brunner’s Gland Hyperplasia and Periampullary Lesions
Brunner’s gland hyperplasia is an uncommon benign proliferative lesion arising from the duodenal submucosa, most frequently in the proximal duodenum. The exact pathogenesis remains unclear; proposed mechanisms include chronic acid stimulation, Helicobacter pylori-associated inflammation, pancreatic exocrine stimulation, and chronic mucosal injury.¹˒²˒³
Proliferative Brunner's lesions are variably termed hyperplasia, hamartoma or adenoma, with some authors using size criteria (hyperplasia <10 mm, hamartoma ≥10 mm) and others emphasizing histoarchitectural features.¹˒²˒¹⁰
Clinically, most lesions are asymptomatic (50–70%) or present with non-specific symptoms such as abdominal pain or dyspepsia (20–40%). Less commonly, patients may develop gastrointestinal bleeding (10–20%) or gastric outlet obstruction (5–10%). Periampullary localisation causing biliary obstruction is exceedingly rare but clinically significant, as it may closely mimic periampullary carcinoma and create a diagnostic dilemma.

3.2. Imaging Clues and Their Limitations
Cross-sectional imaging with contrast-enhanced CT and MRCP plays a central role in evaluating periampullary lesions. Features favouring a benign etiology include a well-circumscribed lesion, preserved fat planes, absence of vascular invasion, and lack of regional lymphadenopathy.⁷˒¹⁰ Smooth tapering of the distal bile duct may also suggest a benign process.⁷

Radiographically, Brunner’s gland hyperplasia demonstrates a spectrum of appearances ranging from focal submucosal masses and sessile polyps to diffuse mucosal nodularity, often correlating with histopathological findings.¹⁶ However, these features frequently overlap with malignant lesions, limiting diagnostic specificity.
Importantly, the presence of biliary obstruction with a double-duct sign, although strongly suggestive of malignancy, is not pathognomonic, as a proportion of cases may have benign pathology.⁶˒⁸ In the present case, the combination of obstructive biliopathy, a heterogeneously enhancing periampullary lesion, and a double-duct sign strongly favoured carcinoma.

3.3. Diagnostic and Therapeutic Approach: Surgical Perspective
A pragmatic diagnostic algorithm for periampullary masses begins with cross-sectional imaging. In cases demonstrating classical features of resectable malignancy—such as a periampullary mass with biliary obstruction and double-duct sign—proceeding directly to surgery is appropriate. EUS is best reserved for indeterminate lesions or when tissue diagnosis is likely to alter management.⁷˒¹³˒¹⁵
Although EUS provides valuable information regarding layer of origin and lesion characteristics, tissue sampling may be limited in submucosal lesions, with frequent non-diagnostic or false-negative results.¹⁰ In the present case, EUS was not pursued as imaging findings strongly suggested resectable malignancy, and biopsy results would not have influenced management.
From a surgical standpoint, pancreaticoduodenectomy remains justified when malignancy cannot be excluded, given the risk of missing a potentially curable cancer. Notably, a proportion of such resections reveal benign pathology, including Brunner’s gland hyperplasia.¹⁴ However, increased awareness of Brunner's gland lesions among surgeons, radiologists and endoscopists, along with judicious use of EUS and endoscopic resection where available, may help avoid unnecessary Whipple procedures in select patients.¹⁵

4. Limitations
The primary limitation of this study is the inability to establish a definitive preoperative diagnosis, reflecting the inherent limitations of current imaging and biopsy techniques in differentiating benign from malignant periampullary lesions. Although nearly 200 cases of Brunner’s gland hyperplasia have been reported worldwide, only a very small number of cases have been described in which the lesion mimicked periampullary carcinoma and led to pancreaticoduodenectomy. Selected reported cases are summarised in Table 1.










Table 1: Selected reported cases
	Author (Year)
	Age/Sex
	Location
	Presentation & Imaging
	Preoperative Diagnosis
	Treatment
	Final Pathology

	Janes et al. (2005)12
	46/M
	Ampulla of Vater
	Abdominal pain, vomiting; periampullary mass on CT
	Periampullary malignancy
	Whipple resection
	Brunner’s gland hyperplasia

	Kostalas et al. (2016)⁶
	52/F
	Periampullary (D1–D2)
	Weight loss, abnormal LFTs; double-duct sign on CT/MRCP
	Ampullary/pancreatic carcinoma
	Pylorus-preserving pancreatico
duodenectomy
	Brunner’s gland hamartoma

	McCafferty et al. (2021)⁴
	73/F
	Second part of duodenum
	Obstructive symptoms, large duodenal mass
	Duodenal adenocarcinoma
	Duodenal adenocarcinoma
	Brunner’s gland hyperplasia

	Wu et al. (2021)⁵
	63/M
	Ampulla of Vater
	Epigastric pain, periampullary lesion on EUS
	Benign ampullary tumour
	Endoscopic/local excision
	Brunner’s gland hyperplasia

	Rao et al. (2014)⁸
	55/F
	Periampullary (D2)
	Duodenal thickening on CT
	Periampullary carcinoma
	Whipple procedure
	Brunner’s gland hamartoma


.
[bookmark: _GoBack]5.Conclusion
Although Brunner’s gland hyperplasia is a rare benign lesion, periampullary localisation producing biliary obstruction and a double-duct sign is exceptionally uncommon and may closely mimic periampullary carcinoma on imaging. Recognition of this rare entity is important because it may prevent misdiagnosis of periampullary carcinoma and unnecessary radical surgery in selected patients.
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[image: ]Proliferation of Brunners glands (arrow),H&E,40x. (IMAGE 1)












  [image: ]   [image: ]Microscopic examination from periampullary lesion using H&E staining demonstrating brunners glands in submucosa atlow power field 10x. (image 2)











Image 3 Brunner’s gland hyperplasia (images at high power)






Image 4 Brunner’s gland hyperplasia (images at low power)
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