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Abstract
BACKGROUND 
Paragangliomas may be preoperatively misdiagnosed as non-functioning 
retroperitoneal tumors and are sometimes suspected only at the time of intraop-
erative manipulation. Without preoperative alpha blockade preparation, a 
hypertensive crisis during tumor manipulation and hypotension after tumor 
removal may result in critical consequences. Therefore, primary consideration 
should be given to the continuation or discontinuation of surgery on the basis of 
the possibility of gentle surgical manipulation and hemodynamic stabilization. 
We report two cases of paragangliomas detected intraoperatively.

CASE SUMMARY 
A 65-year-woman underwent laparoscopic small-bowel wedge resection. A 
hypertensive crisis occurred during manipulation of the mass, and an unre-
cognized catecholamine-producing paraganglioma was suspected. The surgeon 
and anesthesiologists believed that tumor excision could be performed with 
minimal manipulation of the tumor because the tumor was in a favorable location. 
Serious hemodynamic instability did not occur with aggressive use of vasoactive 
drugs. A week later, a 54-year-man underwent open resection of a 3-cm-sized 
retroperitoneal mass and showed the same findings during mass manipulation. 
For this patient, continuous manipulation of the mass seemed inevitable due to 
adhesion between the right adrenal gland and the mass in a narrow surgical field. 
The surgeon and anesthesiologists decided to cancel the surgical procedure and 
planned to perform a reoperation after alpha blockade therapy. Two weeks later, 
the tumor was uneventfully removed with small doses of vasoactive drugs.

CONCLUSION 
When an undiagnosed paraganglioma is suspected intraoperatively, reoperation 
after adequate preparation should be considered as an option to avoid fatal 
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Core Tip: Undiagnosed paragangliomas may be suspected at the time of intraoperative manipulation. 
Tumor removal without preoperative alpha blockade preparation can lead to serious hemodynamic 
instability. The present case report describes different intraoperative decisions for two patients with 
undiagnosed paragangliomas. Intraoperative cancellation of surgery may not always be feasible or 
practical, but it should be considered as an option in cases requiring frequent manipulation of the tumor.

Citation: Kang D, Kim BE, Hong M, Kim J, Jeong S, Lee S. Different intraoperative decisions for undiagnosed 
paraganglioma: Two case reports. World J Clin Cases 2022; 10(30): 11059-11065
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INTRODUCTION
Paragangliomas are rare neuroendocrine tumors derived from extra-adrenal chromaffin cells, which are 
catecholamine-producing postganglionic sympathetic neurons[1-3]. Similar to pheochromocytomas, 
these tumors can show life-threatening complications such as hypertensive crisis and hemodynamic 
instability during surgery. To reduce these complications, preoperative preparation with an adrenal 
blockade is essential. However, paragangliomas may be preoperatively misdiagnosed as non-
functioning retroperitoneal tumors since patients have no specific preoperative symptoms, such as 
palpitation. In these patients, paragangliomas may be suspected at the time of intraoperative manipu-
lation.

Previous reports of undiagnosed catecholamine-producing tumors have described successful 
operations with careful surgical resection and intensive anesthetic management[4-6]. However, most 
cases involved a hypertensive crisis, which was followed by severe postoperative hypotension. The 
patients may even show intraoperative acute catecholamine cardiomyopathy and sudden cardiac arrest
[7]. Adequate preparation may prevent these lethal situations. Therefore, when a catecholamine-
producing paraganglioma is suspected during surgery, primary consideration should be given to the 
continuation or discontinuation of surgery. Surgeons and anesthesiologists should discuss the 
possibility of gentle surgical manipulation, intraoperative hemodynamic stabilization, and 
postoperative complications.

We report two cases of intraoperatively detected paragangliomas.

CASE PRESENTATION
Chief complaints
Case 1: A 65-year-woman was admitted for laparoscopic small-bowel wedge resection of a 6-cm-sized 
mass suspected to be a small-bowel gastrointestinal stromal tumor (GIST). During laparoscopic manipu-
lation of the mass, systolic blood pressure suddenly increased to 250-280 mmHg.

Case 2: A 54-year-man was admitted for open resection of a 3-cm-sized retroperitoneal mass suspected 
to be leiomyosarcoma. During careful dissection of the mass superior to the right adrenal gland, systolic 
blood pressure and pulse rate increased to 200-230 mmHg and 130-150 bpm, respectively.

History of present illness
Case 1: The patient’s blood pressure was 178/85 mmHg, and her heart rate was 65 bpm on arrival to the 
operating room. General anesthesia was induced and maintained with propofol and remifentanil. The 
mass became visible 20 min after the start of laparoscopic surgery. When the surgeon manipulated the 
mass, systolic blood pressure increased to 250-300 mmHg. Repeated doses of nicardipine (1-mg doses 
with a total dose of 3 mg) were administered, and the systolic blood pressure decreased to 120 mmHg. 
Within 5 min, the blood pressure increased again, and the patient showed tachycardia (110-130 bpm). 
Nicardipine and esmolol were then administered repeatedly, and the anesthetic depth was increased by 

https://www.wjgnet.com/2307-8960/full/v10/i30/11059.htm
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increasing the doses of propofol and remifentanil. However, adequate control of blood pressure could 
not be achieved.

Case 2: The patient’s blood pressure and heart rate on arrival to the operating room were 136/82 mmHg 
and 79 bpm, respectively. General anesthesia was maintained with desflurane and remifentanil after 
anesthesia induction with propofol. The mass became visible 35 min after the start of the operation. 
When the surgeon manipulated the mass, the systolic blood pressure suddenly increased to 185 mmHg. 
After administration of nicardipine (0.5 mg), the blood pressure normalized. Anesthetic depth was also 
increased by increasing the doses of desflurane and remifentanil. However, systolic blood pressure and 
pulse rate increased to 200-230 mmHg and 130-150 bpm, respectively, during careful dissection of the 
mass superior to the right adrenal gland. The blood pressure and heart rate were not adequately 
controlled by administering multiple doses of nicardipine and esmolol.

History of past illness
Case 1: The patient had been receiving an angiotensin-2 receptor blocker and thiazide for the treatment 
of hypertension from 2016. Her blood pressure was well controlled until the morning of the surgery. She 
had been in a euthyroid state with levothyroxine medication after undergoing total thyroidectomy in 
2006.

Case 2: The patient was receiving clopidogrel owing to a history of deep vein thrombosis. Clopidogrel 
was withheld for 5 d before surgery. The patient had no history of hypertension.

Personal and family history
None of the two patients had any relevant personal or family history.

Physical examination
Cases 1 and 2: The results of preoperative physical examination were unremarkable. During general 
anesthesia, the depth of anesthesia and arterial blood pressure were continuously monitored. No 
prominent elevation of blood pressure or heart rate was observed during tracheal intubation, skin 
incision, or laparoscopic port insertion. Deep neuromuscular blockade was maintained with continuous 
infusion of rocuronium under neuromuscular monitoring.

Laboratory examinations
The results of preoperative laboratory tests and electrocardiography were normal.

Imaging examinations
Case 1: Abdominal computed tomography (CT) showed an approximately 6-cm-sized well-circum-
scribed heterogeneously enhancing mass around the duodenal flexure (Figure 1A). The initial 
radiographic impression was a GIST.

Case 2: Abdominal CT showed an approximately 3-cm-sized heterogeneously enhancing mass in the 
retrocaval space (Figure 1B). The mass pushed the inferior vena cava forward and abutted the liver in 
the lateral portion. The initial radiographic impression was a leiomyosarcoma with possible invasion of 
the liver.

FINAL DIAGNOSIS
An unrecognized catecholamine-producing paraganglioma was highly suspected based on the high 
blood pressure and heart rate induced by intraoperative manipulation of the mass.

TREATMENT
The surgeon was asked to stop the manipulation of the tumor to prevent further hypertensive crises. 
Surgical procedures involving undiagnosed paragangliomas without adequate preoperative 
preparation may lead to increased morbidity and mortality. Therefore, the surgeon and anesthesi-
ologists discussed whether to proceed with the surgical procedure or cancel it.

Case 1
The surgeon thought that tumor excision could be performed with minimal manipulation of the tumor 
because the tumor seemed to have a relatively clear margin without invasion to the surrounding tissue. 
The anesthesiologists then agreed to resume the surgical procedure and prepare cardiovascular drugs 
for intensive hemodynamic control. For quick and safe excision, the laparoscopic procedure was 
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Figure 1 Abdominal computed tomography. A: Abdominal computed tomography (CT) showing a 6-cm-sized well-circumscribed heterogeneously enhancing 
mass around duodenojejunal flexure; B: Abdominal CT showing an approximately 3-cm-sized retroperitoneal mass in the retrocaval space with anterior displacement 
of the inferior vena cava.

converted to open surgery in accordance with the surgeon’s decision.
During tumor excision, esmolol and nicardipine were continuously infused with intermittent bolus 

injections to minimize severe hypertension and tachycardia. The mass was completely removed 70 min 
after the start of surgery. Following mass removal, systolic blood pressure decreased to 75 mmHg. 
Aggressive fluid resuscitation was performed with continuous administration of dopamine and 
norepinephrine until the patient was hemodynamically stable.

Case 2
Continuous manipulation of the mass seemed inevitable due to adhesion between the right adrenal 
gland and the mass in a narrow surgical field. The possibility of the inferior vena cava invasion and 
massive bleeding also could not be ruled out. The surgeon and anesthesiologists decided to cancel the 
surgical procedure and planned to perform a reoperation after adequate preparation a few weeks later.

An endocrinologist in the general ward evaluated the patient. The results of 24-h urinary 
metanephrine and catecholamine (metanephrine 2700 µg/d, norepinephrine 133.8 µg/d, and 
epinephrine 79.2 µg/d) strongly suggested the presence of a catecholamine-producing paraganglioma. 
We decided to proceed with reoperation after an alpha-1 adrenergic receptor antagonist (doxazosin 
mesylate) regimen for two weeks.

OUTCOME AND FOLLOW-UP
Case 1
The patient was transferred to the intensive care unit (ICU) after surgery for close monitoring of vital 
signs. All vasopressors were stopped 7 h after ICU admission. She was transferred to the general ward 
on postoperative day (POD) 2 and discharged without any complications on POD 4. The mass was 
histopathologically confirmed as an extra-adrenal paraganglioma.

Case 2
The patient returned to the operating room after alpha blockade therapy for two weeks. Anesthesia 
induction was uneventful. During tumor manipulation, the increase in blood pressure was easily 
controlled with small doses of nicardipine. Modest hypotension (85/40 mmHg) occurred after tumor 
excision and was treated with short-term infusion of norepinephrine and fluids. The patient was 
transferred to the ICU after surgery and was hemodynamically stable without any vasopressors. He was 
transferred to the general ward on POD 1 and discharged without any complications on POD 12. The 
mass was histopathologically confirmed to be an extra-adrenal paraganglioma.

DISCUSSION
The present case report describes different intraoperative decisions for two patients with undiagnosed 
paragangliomas. We aimed to clarify the decision-making regarding continuation of surgery when a 
paraganglioma was identified intraoperatively. This issue has not been emphasized in previous 
literatures.
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Patients with paragangliomas do not always show catecholamine-related symptoms, making proper 
preoperative diagnosis difficult. The incidence of headache, palpitations, perspiration, pallor, and 
hypertension has been reported to be 26%, 21%, 25%, 12%, and 64%, respectively[8]. Although the first 
patient had hypertension, her preoperative blood pressure was well-controlled. The second patient had 
no history of hypertension and did not show any symptoms associated with catecholamine-secreting 
tumors. Therefore, the possibility of paraganglioma was overlooked and hormonal studies were not 
conducted in either case.

When an adrenal or retroperitoneal mass without clinical symptom is incidentally detected, results of 
imaging studies may sometimes indicate the need for biochemical screening for catecholamine-
producing tumors. Therefore, previous images should be interpreted with caution, taking into consid-
eration of additional imaging studies. For example, degree of attenuation on unenhanced CT images[9,
10] or signal intensity on T2-weighted magnetic resonance (MR) images[11,12] of the mass could 
provide presumptive criteria to characterize production of catecholamine. Functional imaging such as 
scintigraphy with metaiodobenzylguanidine (MIBG) or positron-emission tomography (PET) scanning 
is also effective in localizing metastatic disease or multiple paragangliomas[13-15].

Elective surgery in patients with undiagnosed paragangliomas or pheochromocytomas can be life-
threatening. Previous studies have reported the occurrence of a hypertensive crisis primarily during 
tumor manipulation and/or induction of anesthesia. The complications arising from alarmingly high 
blood pressure include cerebrovascular hemorrhage, hypertensive encephalopathy, neurological 
deficits, severe arterial spasms causing unconsciousness, metabolic acidemia, heart failure, arrhythmias, 
and myocardial infarction[16]. Severe hypotension after tumor removal, rather than hypertension 
during tumor manipulation, can lead to even more disastrous consequences, including cardiac arrest 
and death. In the cases described in this report, serious complications related to hypotension did not 
occur. However, severe hypotension developed after tumor removal in the first patient (case 1), who 
was not treated preoperatively. Conversely, modest and transient hypotension was observed after 
tumor removal in the second patient (case 2), who was treated with doxazosin. This finding emphasizes 
the importance of appropriate preoperative preparation in patients with suspected catecholamine-
producing tumors.

The clinical practice guidelines for pheochromocytoma and paraganglioma issued by the Endocrine 
Society continue to recommend alpha-adrenergic blockade for at least 7 d preoperatively to prevent 
unpredictable instability in blood pressure during surgery[12]. Although the concept of adrenergic 
blockade-free management is evolving[17,18], there is no consensus supporting this approach[15]. High 
levels of catecholamines in patients with paraganglioma/pheochromocytoma produce chronic vasocon-
striction and a subsequent decrease in blood volume. Therefore, in combination with the use of alpha-
adrenergic receptor blockers, preoperative fluid replacement is essential for gradual restoration of 
catecholamine-induced blood volume contraction[12] and can reduce the risk of severe and sustained 
hypotension after tumor removal[19].

Paragangliomas are frequently found in areas that are difficult to resect, as observed in the second 
patient. Although intraoperative cancellation of the surgery was not an easy decision, the surgeon and 
anesthesiologists believed that continuous manipulation of the tumor without adequate preparation 
might result in disastrous consequences. Fortunately, the mass in the first patient was in a favorable 
location, and serious hemodynamic instability could be avoided by minimal manipulation under 
aggressive use of vasoactive drugs.

CONCLUSION
Hemodynamic management of patients with catecholamine-producing tumors remains a challenge for 
anesthesiologists, especially when preoperative alpha blockade has not been established. When an 
undiagnosed paraganglioma or pheochromocytoma is suspected during surgery, immediate and 
coordinated responses by surgeons and anesthesiologists are required to avoid fatal outcomes. Intraop-
erative cancellation of surgery may not always be feasible or practical, but it should be considered as an 
option in cases requiring frequent manipulation of the tumor.
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