


Case report 
Segmental Gangrene in an Hourglass Gallbladder: A Rare Morphological Variant with Surgical Implications
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Background
Hourglass gallbladder is a rare anatomical variant characterized by a constriction dividing the gallbladder into two compartments. It may be congenital or acquired and is frequently associated with chronic inflammation. Compartmentalized pathology within such a variant is exceedingly uncommon.

Case Presentation
A 70-year-old male presented with a one-day history of right upper quadrant pain, fever, and vomiting. Ultrasonography suggested acute cholecystitis with a bilobed gallbladder. Magnetic resonance imaging demonstrated an hourglass configuration with a constricted mid-body separating the fundal and neck compartments.

Management and Outcome
The patient underwent laparoscopic cholecystectomy. Intraoperatively, gangrene was confined to the fundal compartment, while the distal segment remained viable. The critical view of safety was achieved, and the procedure was completed laparoscopically without complications. Histopathological examination confirmed segmental gangrenous cholecystitis.

Conclusion
Selective segmental gangrene in an hourglass gallbladder is an extremely rare entity and poses diagnostic as well as intraoperative challenges. This case underscores the importance of recognizing anatomical variants, correlating preoperative imaging with intraoperative findings, and adhering to meticulous surgical technique to ensure safe outcomes.
Introduction
Anatomical variations of the gallbladder are uncommon but clinically relevant, particularly when they alter disease presentation or surgical anatomy. Hourglass gallbladder is a rare morphological variant characterized by a constriction dividing the gallbladder into two compartments1, This deformity may be congenital or acquired due to chronic inflammation and fibrosis2

While acute cholecystitis is a common surgical condition, gangrenous transformation typically involves the entire gallbladder. Segmental gangrene confined to a single compartment of an hourglass gallbladder is exceptionally rare and poorly described in literature3. Such cases are important due to their potential to mislead both radiological interpretation and intraoperative decision-making4.

We present a rare case of selective gangrene in the fundal compartment of an hourglass gallbladder and discuss its clinical, diagnostic, and surgical implications.
Case Report
A 70-year-old male presented with acute onset right upper quadrant abdominal pain of one-day duration, associated with fever and vomiting. There was no history of jaundice or previous similar episodes.

On examination, the patient was febrile with localized tenderness in the right hypochondrium and a positive Murphy’s sign. Laboratory investigations revealed leukocytosis with neutrophilia. Liver function tests were within normal limits.

Ultrasonography demonstrated a distended gallbladder with wall thickening and internal echoes suggestive of acute cholecystitis. A bilobed morphology with a possible mid-body constriction was noted.

Magnetic resonance imaging provided better anatomical delineation, revealing an hourglass configuration with a distinct narrowing separating the fundal and neck compartments. The fundal compartment appeared more distended and inflamed.(figure 1)

The patient was taken up for laparoscopic cholecystectomy. Intraoperatively, the gallbladder showed a characteristic hourglass deformity with a fibrotic constriction. The fundal compartment was edematous and gangrenous, whereas the distal compartment appeared relatively normal. (figure 2) Adhesions were carefully lysed.

Meticulous dissection was performed to achieve the critical view of safety. The cystic duct and artery were identified, clipped, and divided. Laparoscopic cholecystectomy was completed successfully without complications.

The postoperative period was uneventful. Histopathological examination confirmed transmural necrosis in the fundal compartment consistent with gangrenous cholecystitis, while the distal segment showed mild inflammation.
Discussion
Clinical Significance
This case highlights an important but underrecognized concept: anatomical variations can fundamentally alter disease behavior. In an hourglass gallbladder, the constriction creates two functionally independent compartments, leading to non-uniform pathological processes5. This may result in discordance between clinical severity and imaging findings.

Pathophysiology and Mechanism of Segmental Gangrene
The pathogenesis of segmental gangrene can be explained by localized bile stasis, increased intraluminal pressure, and vascular compromise. The fundus is particularly susceptible due to its relatively tenuous blood supply6

Diagnostic Challenges
Preoperative diagnosis remains difficult. Ultrasonography may suggest a bilobed gallbladder but lacks specificity. MRI/MRCP provides superior anatomical delineation7.However, predicting segmental gangrene preoperatively remains difficult.

Surgical Implications
Distorted anatomy increases the risk of bile duct injury8. Misinterpretation of partially normal segments may lead to intraoperative errors. Adherence to the critical view of safety is essential9.

Review of World Literature and Rarity
Hourglass gallbladder is rarely reported, and literature largely focuses on congenital anomalies or septate gallbladder8 Reports describing compartment-specific pathology are extremely limited, and segmental gangrene is scarcely documented3. Most cases of gangrenous cholecystitis involve diffuse necrosis and are associated with delayed presentation and vascular compromise 10

Key Clinical Message
Anatomical variations such as hourglass gallbladder can lead to compartmentalized disease processes, necessitating heightened diagnostic suspicion and meticulous surgical technique to ensure safe outcomes.
Conclusion
Segmental gangrene in an hourglass gallbladder is an exceptionally rare entity. This case underscores the importance of recognizing anatomical variations, understanding their pathophysiological implications, and adhering to sound surgical principles. Awareness of such presentations is essential to avoid diagnostic pitfalls and intraoperative complications.
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Figure 1 : Distended and inflamed fundal compartment
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Fig 2 : Edematous and gangrenous fundal compartment and normal distal compartment 
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