Laparoscopic resection of a large functioning paraganglioma at the organ of
Zuckerkandl - A rare case report and review of the literature
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Abstract

Paragangliomas are rare neuroendocrine tumors that arise from extra-adrenal sympathetic or paratympanic ganglia. Intra-abdominal paragangliomas are particularly uncommon, with an estimated incidence of approximately 1 in 500,000.

Paratympanic paragangliomas are typically located in the head and neck region, while sympathetic paragangliomas are more often found in the abdomen, followed by the chest and pelvis. A large paraganglioma of the organ of Zuckerkandl (POZ) is extremely rare. Notably, about 53% of paragangliomas occur in the organ of Zuckerkandl, which lies anterolateral to the distal abdominal aorta, between the origin of the inferior mesenteric or renal artery and the aortic bifurcation.

The clinical presentation of abdominal paragangliomas can include the classical triad of headache, palpitations, and excessive sweating. Additional symptoms may include hypertension, anxiety, flushing, nausea, vomiting, syncope, and abdominal pain. However, many paragangliomas remain asymptomatic and are detected incidentally during imaging studies.

We report a rare case of a large abdominal functioning paraganglioma arising from the organ of Zuckerkandl in a 20-year-old female patient, diagnosed through abdominal ultrasonography and CT imaging.
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Introduction

Paragangliomas and pheochromocytomas are rare tumors that arise from chromaffin cells. Pheochromocytomas originate from the adrenal medulla, whereas paragangliomas develop outside the adrenal gland, typically along the sympathetic or parasympathetic ganglia. For this reason, paragangliomas are often referred to as extra-adrenal pheochromocytomas. [1,2,3]

Classification

According to the World Health Organization (WHO), paragangliomas are divided into two groups:




1.   Parasympathetic paragangliomas (PGLs): Primarily located in the head and neck.



2.   Sympathetic paragangliomas (PGLs): Usually located in the abdomen and chest, accounting for nearly 80% of all PGLs. [4,5,6]

Among sympathetic paragangliomas, about 85% occur below the diaphragm, most commonly along the abdominal aorta and inferior vena cava. The most frequent site of occurrence is the organ of Zuckerkandl. Genetic Associations : Approximately 25–35% of patients with paragangliomas have an associated hereditary condition, such as: [1,2,3]

•    Multiple Endocrine Neoplasia type 2A and 2B (MEN2A and MEN2B)

•    Von Hippel–Lindau (VHL) disease

•    Neurofibromatosis type 1 (NF1)

•    Hereditary paraganglioma syndrome

•    Carney–Stratakis dyad (paraganglioma and gastrointestinal stromal tumor [GIST])

•    Carney triad (paraganglioma, GIST, and pulmonary chondroma) [4,5,7]

Clinical Features

Symptoms are related to catecholamine hypersecretion. When the tumor releases excess adrenaline or noradrenaline, patients may present with: Episodic or sustained hypertension, Headache, Excessive sweating (diaphoresis/hyperhidrosis), Palpitations, Nausea and vomiting, Hyperglycemia, Syncope, often due to orthostatic hypotension. [1,2,4]

Diagnosis of Abdominal Paraganglioma

Biochemical Testing

•	Plasma and urinary metanephrines: Gold standard test, measuring metanephrine and normetanephrine levels to detect catecholamine excess.

•    24-hour urinary catecholamines: Used to quantify total catecholamine output. [

Imaging Studies

•	CT abdomen: Tumors are highly vascular, typically showing homogeneous contrast enhancement when small. Larger lesions often appear heterogeneous, lobulated, and may contain necrosis, hemorrhage, or calcification.

•	MRI: Demonstrates hypo- or isointense masses. Internal hemorrhage and cystic changes contribute to heterogeneous appearances.

•    MIBG scintigraphy: A radiotracer study that helps localize catecholamine-secreting tumors.

•	PET scan: Provides functional imaging using radiolabeled tracers to further characterize the tumor.

Genetic Testing
Genetic evaluation is recommended for all patients with paragangliomas, especially those with a
family history. It plays a crucial role in identifying hereditary syndromes and assessing the risk of recurrence after treatment. [1,2,3,4]

Case Report

A 20-year-old female was admitted to our center on 17/08/2025 with complaints of headache, hypertension, palpitations, and hyperhidrosis. She also reported a history of vomiting, orthostatic hypotension, and syncopal episodes.

On physical examination, a firm, non-mobile lump was palpable in the right iliac fossa. Abdominal ultrasonography revealed a rounded, homogeneous, hypoechoic, vascular lesion measuring 6 × 4.5 cm, located just below the umbilicus on the right side of the abdomen. Contrast-enhanced CT abdomen demonstrated a vascular mass in the right para-aortic region, situated anterior to the lower abdominal aorta and inferior vena cava. The mass extended from below the right renal artery to the aortic bifurcation.

Two months earlier, the patient had been referred to an endocrinologist for evaluation and blood pressure management. At that time, her blood pressure was 230/130 mmHg and plasma metanephrines were markedly elevated at 999.0 µg. She was started on alpha-blocker therapy for blood pressure
control prior to surgery. At the time of surgery, her blood pressure was well controlled at 130/74 mmHg.

Anaesthetic Management
On the day before surgery, oral anxiolytics were administered. On the day of surgery, the patient received all antihypertensive medications as scheduled. Two large-bore intravenous lines and a central venous catheter were placed. Anaesthesia was induced with high-dose thiopentone and succinylcholine, followed by endotracheal intubation and maintenance with O₂, N₂O, and isoflurane. During tumor mobilization, blood pressure spiked to 230/140 mmHg, which was managed with beta-blockers and intravenous xylocard. Following vascular ligation, her blood pressure dropped to 76/36 mmHg and was stabilized using noradrenaline, dopamine, and phenylephrine infusions. She was shifted to the ICU on vasopressor support and managed for 48 hours, after which her blood pressure stabilized at 120/80 mmHg.

Surgical Procedure
A laparoscopic excision was performed with the patient in the supine position and steep Trendelenburg. Four ports were used: a 10 mm umbilical camera port, a 10 mm operating port in the left iliac fossa, and two 5 mm ports in the right iliac fossa and suprapubic region. The operating surgeon stood between the patient’s legs with assistants on either side.

The cecum and small bowel mesentery were mobilized, and the ascending colon was dissected up to the right renal artery and duodenum. The mass was exposed, and multiple feeding vessels from the abdominal aorta were clipped with titanium clips and divided. A well-encapsulated tumor was excised
en bloc. The specimen was placed in a retrieval bag and extracted through a 5 mm Pfannenstiel incision
in the suprapubic region.

The operative time was 240 minutes with an estimated blood loss of 50 ml. Intraoperatively, the patient experienced hypertensive crises up to 230/130 mmHg, which were effectively managed. Post- excision, hypotension occurred and was controlled with inotropes.
Postoperative Course
The patient remained in the ICU on inotropic support for 48 hours, after which her blood pressure stabilized at 120/80 mmHg. She was transferred back to our center and discharged on the 8th postoperative day with normal blood pressure. At one-month follow-up, the patient remained normotensive and was off all antihypertensive medications.

Histopathology
Grossly, the specimen measured 7 × 6 × 3.4 cm and was well encapsulated. Microscopic examination showed a highly cellular tumor with an organoid (zellballen) pattern, composed of closely packed nests and alveolar structures. Mitoses were rare. Findings were consistent with a benign extra-adrenal paraganglioma.  (Fig 1-11)
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Fig-1 CT abdomen shows 7x6x3.4 cm right para-aortic mass (Coronal plane)


















Fig-3 Laparoscopic Photographs showing highly vascular tumour at aortic bifurcation

Fig-2 CT abdomen shows 7x6x3.4 cm right para-aortic mass (Transverse plane)



















Fig-4 Laparoscopic Photographs showing large vascular tumour of size 7x6x3.4 cm
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)Fig-5 Laparoscopic Photographs showing dissection of tumor from lower part of aorta

Fig-6 Laparoscopic Photographs showing clip applied to feeder vessels of tumor from aorta


















Fig-7 Laparoscopic Photographs showing clipped vessels and aortic bifurcation


Fig-8 Laparoscopic Photographs showing complete excision of tumor




















Fig-9 Gross specimen of right para-aortic mass at the organ of Zuckerkandl of size 7x6x3.4 cm

Fig-10 Monitor shows hypertension during surgery















Fig-11 Histopathology shows highly cellular tumor organoid pattern with Zellballen pattern s/o Extra-adrenal paraganglioma



Discussion and review of the literature

In 1901, Emile Zuckerkandl first described the abdominal para-aortic ganglia as a paired retroperitoneal organ located lateral to the abdominal aorta at the level of the inferior mesenteric artery. This paraganglionic complex, known as the organ of Zuckerkandl, is a rare site for paragangliomas. These tumors are typically found near the origin of the inferior mesenteric artery, below the renal arteries, or between the proximal common iliac arteries. [7,8,9]

Lesions may occur sporadically, and approximately 70% are associated with hereditary syndromes. To date, at least 150 cases of paragangliomas of the organ of Zuckerkandl have been reported in the literature. [2,3]

The majority of paragangliomas at this site are non-functional. Traditionally, large tumors were managed through open surgical resection, and only 12 laparoscopic resections had been reported up to
2020. A PubMed search revealed 12 cases of laparoscopic surgery for abdominal paragangliomas between 2010 and 2020, all performed using the transperitoneal approach. In contrast, our case was managed using a laparoscopic intraperitoneal approach for a paraganglioma of the organ of Zuckerkandl. [4,5,6]

Surgical Management

The treatment of paragangliomas requires a multidisciplinary approach, involving surgeons, endocrinologists, cardiologists, and anesthesiologists. This team-based strategy has reduced perioperative mortality from 40–60% to less than 1% (0.6%).

Because of the risk of life-threatening blood pressure fluctuations caused by catecholamine secretion, anesthetic management is critical. Preoperative preparation with alpha- and beta-blockers is essential to achieve hemodynamic stability before surgery. Intraoperative monitoring and intensive postoperative care are also key to safe outcomes. [2,3,5]


1. Preoperative Management

Patients are optimized 14 days prior to surgery with alpha-blockers to control hypertension and prevent intraoperative hypertensive crises. Beta-blockers may be added after alpha-blockade to prevent reflex tachycardia. Pre-medication with anti-anxiety agents such as midazolam is recommended.

General anesthesia with epidural analgesia is commonly used to provide intra- and postoperative pain control. Reliable IV access with at least two peripheral lines is necessary, along with central venous access for vasopressor and inotrope administration. Smooth induction of anesthesia with agents such as propofol and careful intubation are critical to avoid hypertensive surges. [1,2,3]

2. Intraoperative Management

Tumor manipulation during laparoscopic or open resection may precipitate severe hypertensive crises and tachycardia, increasing the risk of myocardial ischemia or shock. Rapid-acting vasodilators such as nitroprusside, nitroglycerine, or calcium channel blockers (e.g., nifedipine) are used to control acute hypertension. Phentolamine can provide rapid blood pressure control, while beta-blockers are used to manage tachycardia.

Following tumor vessel ligation, sudden hypotension may occur. This is managed with fluid boluses and vasoconstrictors such as phenylephrine or norepinephrine. Vasopressin is particularly effective in refractory hypotension. Hemodynamically stable patients can be extubated at the end of surgery and transferred to the ICU for 24–48 hours of observation. [4,5,6]

3. Postoperative Care

Patients requiring vasopressors or those with unstable hemodynamics should remain in the ICU for continuous monitoring. Typically, systemic edema resolves by postoperative day 2–3, and vasopressor support is no longer required after 48 hours. Once stable, patients are transferred to the ward for an additional 4–5 days of recovery. [7,8,9]

Open Surgery for Abdominal Paraganglioma

Indications for open surgery include:

•    Tumors larger than 6 cm, to ensure complete and safe resection.

•    Invasive or suspected malignant tumors, where complete resection is crucial.

•	Complex vascular anatomy, particularly when tumors involve major vessels such as the aorta or inferior vena cava.

•    Failure or conversion from laparoscopic to open surgery due to technical difficulty.

Surgical approaches include the transabdominal, posterior, or flank route. These allow meticulous identification and ligation of tumor-feeding arteries, often arising from the abdominal aorta or its branches. For tumors larger than 6 cm or suspected invasive lesions, open surgery is generally preferred to prevent tumor rupture and local recurrence. Retroperitoneal and transperitoneal approaches both
offer access, with retroperitoneal surgery being effective in experienced hands, especially for paragangliomas of the organ of Zuckerkandl. [10,11,12]



Laparoscopic Surgery

Laparoscopy is a minimally invasive technique increasingly preferred due to its advantages: Reduced postoperative pain, Faster recovery and improved cosmetic outcomes. The transperitoneal approach provides a broad working space and excellent tumor exposure, while the retroperitoneal approach offers direct access with minimal manipulation of abdominal viscera and reduced operative time.

During laparoscopy, small vessels supplying the tumor are carefully dissected and controlled using ultrasonic scalpels, electrocoagulation, or hem-o-lok/titanium clips. Operative time and blood loss are key indicators of procedural safety and effectiveness. [2,4,5]

Robotic Surgery

Robotic-assisted surgery offers several advantages over conventional laparoscopy, including: Improved dexterity, Enhanced ergonomics and High-definition, three-dimensional visualization

These benefits are particularly valuable in cases involving complex anatomy or large, highly vascular tumors. The da Vinci Robotic System has enabled complete tumor excision with minimal bleeding and without major complications, demonstrating its potential as a superior option in selected cases. [2,8]

Conclusion

Abdominal paragangliomas of the organ of Zuckerkandl are rare endocrine tumors. Their management requires a multidisciplinary team approach involving the surgeon, endocrinologist, cardiologist, and anesthesiologist to reduce perioperative mortality. Among surgical options, the laparoscopic approach is considered the gold standard treatment.

Diagnosis is established through biochemical testing, with tumor localization confirmed by CT or MRI imaging. Laparoscopic surgery provides a safe and minimally invasive option, offering advantages such as faster recovery, reduced postoperative pain, and improved cosmetic outcomes compared with traditional open surgery.
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