Name of Journal: World Journal of Clinical Cases
Manuscript NO: 62041
Manuscript Type: CASE REPORT

Anesthetic management of bilateral pheochromocytoma resection in Von Hippel-Lindau syndrome: A case report

Wang L et al. Anesthetic management of pheochromocytoma in VHL syndrome

Lu Wang, Yi Feng, Lu-Yang Jiang

Lu Wang, Yi Feng, Lu-Yang Jiang, Department of Anesthesiology, Peking University People’s Hospital, Beijing 100044, China

Author contributions: Wang L reviewed the records and contributed to manuscript drafting; Feng Y and Jiang LY, the patient’s anesthesiologists, reviewed the literature and contributed to manuscript revision; all authors issued final approval for the version to be submitted.

Corresponding author: Lu-Yang Jiang, MD, Associate Professor, Department of Anesthesiology, Peking University People’s Hospital, No. 11 Xizhimen South Street, Xicheng District, Beijing 100044, China. jiangluyang@pkuph.edu.cn

Received: December 27, 2020
Revised: February 1, 2021
Accepted: March 18, 2021
Published online: May 26, 2021

 1 / 1

Abstract
BACKGROUND
Von Hippel-Lindau disease (also known as VHL syndrome), is an autosomal dominant inherited disease. We describe a sporadic case of VHL syndrome where bilateral pheochromocytomas were unexpectedly identified. The patient underwent selective laparoscopic resections of the pheochromocytomas, and the anesthetic management during surgery was complex and challenging.

CASE SUMMARY
A 22-year-old man presented to our hospital to seek medical advice for infertility without any other complaints. The results of computed tomography and catecholamine levels in blood and urine demonstrated adrenal gland masses which were diagnosed as pheochromocytomas. Further examination confirmed that the patient also had VHL syndrome. After thorough preparation, the patient underwent selective laparoscopic resection of the pheochromocytomas and was discharged 10 d after surgery. We describe the process of perioperative anesthesia management in this patient undergoing pheochromocytoma resection. 

CONCLUSION
This case summaries specific clinical traits and considerations in perioperative anesthesia management for VHL syndrome patients undergoing bilateral pheochromocytoma resection.
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Core Tip: Von Hippel-Lindau (VHL) syndrome is a rare autosomal dominant inherited disease, and anesthesia for patients with VHL syndrome undergoing bilateral pheochromocytoma resection involves some unique considerations. This case highlights the process of anesthesia, including preparation, monitoring and perioperative management. 

INTRODUCTION
Von Hippel-Lindau disease (also known as VHL syndrome), is an autosomal dominant inherited disease characterized by carcinomas in multiple organs with an incidence of approximately 1/36000. Its development is related to mutations in the VHL gene (a tumor suppressor gene, 3p25-26)[1]. Accompanying pheochromocytoma can be found in type 2 VHL but not in type 1, which is further classified into three subtypes (2A, 2B and 2C) depending on the risk of renal cell carcinoma or pheochromocytoma only[2]. It is estimated that pheochromocytoma is seen in 10%-20% of patients with VHL syndrome[3]. Pheochromocytoma is a benign tumor; however, when it is resected, extreme changes in blood pressure can occur which require close monitoring, especially in VHL patients with bilateral pheochromocytomas.

CASE PRESENTATION
Chief complaints
A 22-year-old male complained of infertility without any other discomfort.

History of present illness
The couple had been trying to conceive for 2 years.

History of past illness
The patient had an unremarkable medical history.

Personal and family history
Personal and family history showed no specific illnesses.

Physical examination
The patients’s physical examination showed no abnormalities. His blood pressure (BP) and heart rate (HR) were 17.3/9.3 mmHg and 80 bpm, respectively. 

Laboratory examinations
The levels of catecholamines in blood (norepinephrine 283.1 pg/mL, epinephrine 47.5 pg/mL, dopamine /) and urine (norepinephrine 93 μg/24 h, epinephrine 3 μg/24 h, dopamine 137 μg/24 h) confirmed that the adrenal gland masses were pheochromocytomas.

Imaging examinations
Computed tomography (CT) results indicated the association of multiple lesions: (1) Bilateral adrenal gland mass (Figure 1): The size of the left mass was 4.5 cm × 4.3 cm × 4.5 cm, and the right mass was 2.6 cm × 2.2 m × 3 cm; (2) Cysts in the upper region and a low-density occupying lesion on the left kidney; (3) Cystadenomas of the pancreas; and (4) Space occupying lesion with supply blood on the epididymis. 

Further diagnostic work-up 
The patient was advised to undergo extensive imaging examinations. Multiple cystic nodules were detected in the thyroid by ultrasound. A single hemangioblastoma in the brainstem was characterized by magnetic resonance imaging, the diameter of which was approximately 5.6 mm along the medulla oblongata, which correlated with the clinical manifestations of Type 2B genotype-phenotype classification in families with VHL syndrome.

FINAL DIAGNOSIS
The patient was diagnosed with VHL syndrome.

TREATMENT
It was decided that bilateral pheochromocytoma resections would be a reasonable treatment option. The pre-operative levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) (431 U/L and 189 U/L, respectively) were significantly higher than normal due to massive replication of Hepatitis B Virus (HBV), which suggested poor liver function and did not meet the standards for surgery. Thus, the patient was transferred to the liver disease clinic. Two months later, he was transferred back to the urology ward for surgery following a reduction in ALT and AST (53 U/L and 27 U/L, respectively).
The patient was treated with terazosin 4 mg orally, together with hydroxyethyl starch 500 mL and crystal fluid 1000 mL intravenous infusion each day in preparation for the operation. A week later, he underwent right laparoscopic adrenalectomy. On arrival at the operating room the patient was monitored with electrocardiography, oxygen saturation (SpO2) by pulse oximetry, BP and a radial artery line for invasive arterial blood pressure (IBP). The initial IBP was 17.3/10. 7 kPa, HR was 90 bpm and SpO2 was 98%. Induction of anesthesia began after preparation of the peripheral vein, with midazolam 2 mg, propofol 160 mg, fentanyl 0.25 mg, cisatracurium 12 mg, and esmolol 80 mg intravenous, a tracheal cannula and right internal jugular vein catheter were placed sequentially. The central venous pressure was 0.5 kPa in the left lateral position before pneumoperitoneum was performed. Anesthesia was maintained by 1% sevoflurane, and intravenous infusion of propofol and remifentanil. Initial arterial blood gas analysis before surgery was normal. Following preparation and monitoring, we proceeded with the operation. During this process, when the surgeons peeled the tumor and managed its blood supply, as predicted the IBP fluctuated, with a peak of 25.7/12.3 kPa, and then dropped to 12.3/6.7 kPa as ligation of the veins started to drain the tumor. The BP was maintained by dopamine briefly for 20 min. Blood glucose varied from 111 mg/dL to 113 mg/dL during surgery, and fluid infusion of approximately 3600 mL was administered with an equal ratio of crystal and colloid. Hydrocortisone 100 mg was given to prevent an adrenalectomy-related cortisol crisis. After 3 h of surgery, the patient was transferred to the intensive care unit (ICU) and his BP was 17.2/10.1 kPa and HR was 93 bpm. Pathological diagnosis of the mass was a pheochromocytoma 3.5 cm × 2.5 cm × 2.0 cm in size.
His BP was maintained at 14.7/8.0 kPa after the first operation, routine blood cortisol test was 0.71 μg/dL at 8 AM, 0.65 μg/dL at 4 PM, and 0.47 μg/dL at midnight, Hydrocortisone was suggested at 100 mg during induction of anesthesia and 50 mg at the end of surgery to prevent a cortisol crisis during the second operation. Two weeks later, laparoscopic adrenalectomy on the left side was performed, using the same pro-operative preparation and monitoring methods. IBP did not increase but dropped dramatically from 16.0/10.0 kPa to 10.4/6.5 kPa, while HR rose markedly from 80 to 103 bpm during left adrenalectomy. His BP was maintained with vasopressors (dopamine 6 μg/kg/min, norepinephrine 0.06 μg/kg/min) until he was transferred to the ICU. Postoperative laboratory tests showed that blood norepinephrine concentration dropped from 283.1 pg/mL to 124.9 pg/mL, urine 24-h norepinephrine concentration dropped from 93 μg to 24 μg, and dopamine decreased from 137 μg to 77 μg. Pathological diagnosis of the mass confirmed a pheochromocytoma 6 cm × 4 cm × 3.5 cm in size.

OUTCOME AND FOLLOW-UP
The patient was discharged 10 d after surgery with BP at 16.0/10.7 kPa and hydrocortisone 50 mg as replacement therapy. Five years later, he returned with a growing epididymis mass. Pulmonary shadows on his X-ray findings accompanied by the history of hydrocortisone use after surgery suggested tuberculosis, which could not be excluded by CT. As a result, he was advised to undergo systematic treatment for tuberculosis and periodic review to evaluate the progression of VHL syndrome. 

DISCUSSION
This patient initially only complained of infertility, but multiple tumors were found on routine examination. On reviewing his family history, it was discovered that his grandfather died from renal cell carcinoma in his 50’s, but his parents were alive and had not undergone medical examinations. Central nervous system and visceral lesions were detected including medullary hemangioblastoma, bilateral pheochromocytomas, left renal cyst, cystadenomas of the pancreas, space occupying lesion in the left kidney and in the epididymis, which proved the diagnosis of VHL syndrome. 
For patients with VHL syndrome, anesthetic management during pheochromocytoma resection has its own specific characteristics. Firstly, compared with pheochromocytoma patients, those with VHL syndrome are likely to develop pheochromocytomas early, usually between 18 and 30 years old. Pheochromocytomas can be bilateral or multicentric (50%), have a rich supply blood, and secrete high levels of norepinephrine[4], which is very challenging for anesthesiologists. In our patient, the tumors were resected separately in stages, the smaller one was removed first. Before surgery, full drug and fluid preparations were carried out. Thorough monitoring of all types of vasoactive drugs during surgery is important. After resection of one tumor, drug and fluid preparations before the second operation are essential even if BP is normal. We should be aware that hypotension caused by α-receptor blockers can develop due to the low level of corticosteroid after resection of the first pheochromocytoma and prompt supplemental therapy for the next operation is necessary. Cautious is required due to hemodynamic fluctuations during the second operation as a result of the impact of changes in catecholamine concentrations after the first operation. Patients with larger and bilateral pheochromocytomas are more likely to develop complications; thus, these patients should be closely monitored in the ICU.
There is a potential risk of medulla oblongata hemangioblastoma rupture in patients with VHL syndrome. Dramatic changes in BP during the operation can change intracranial and intraocular pressure with the risk of vitreous hemorrhage, retinal detachment and cerebral hernia; thus, early detection of intracranial hemorrhage is important[5]. The maintenance of blood and intracranial pressure is critical and requires careful consideration[6]. 
Thirdly, as morbidity and mortality of patients with VHL syndrome are linked to the progression of hemangioblastoma or renal cell carcinoma[7], if the patient’s liver function has been damaged due to HBV, the selection of drugs which do not damage renal and liver function is essential. For those with a family history of VHL syndrome, periodic surveillance to detect tumors early is essential[8]. Research has shown that pheochromocytoma can act as an indication of VHL syndrome, and bilateral pheochromocytoma mainly occurs due to genetic disease[9,10]. 

CONCLUSION
In summary, VHL syndrome is an autosomal dominant inherited disease, and due to its specific clinical traits perioperative management is more complex. We present a patient accidently diagnosed with VHL syndrome and the anesthesia management for bilateral pheochromocytoma resection is discussed. Learning about specific diseases and optimizing each treatment step is crucial for clinicians.
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Figure Legends
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Figure 1 Bilateral adrenal gland masses. Bilateral adrenal gland masses on computed tomography are shown by the blue arrows, “R” and “L” represent the right and left side of the patient. 
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