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Abstract
BACKGROUND 
Paragangliomas (PGLs) are rare catecholamine-secreting neuroendocrine tumors, 
which often present with secondary hypertension. The most common location is 
the retroperitoneal space. For the first time, we report a rare case of large 
retroperitoneal compound PGL, and we have innovatively applied a new surgical 
plan to completely remove the tumor.

CASE SUMMARY 
A 55-year-old middle-aged man was admitted to the hospital for fluctuating 
blood pressure for more than 1 year with intermittent headache. He suffered 
dozens of attacks every day. Blood and urine catecholamines were elevated, 
somatostatin receptor imaging was positive, and the diagnosis of PGL was clear. 
The imaging examination revealed a large tumor on the right front of the 
mediastinal spine at the level of T10-L1 (the posterior space of the right phrenic 
foot). For the first time in our department, a combined thoracoscopic and laparo-
scopic operation was used to detect and remove large tumors.

CONCLUSION 
This is the first reported case of using a thoracoscopic and laparoscopic approach 
simultaneously to remove a large retroperitoneal compound PGL, which may 
provide a new surgical approach for similar cases.

Key Words: Paraganglioma; Compound paraganglioma; Combined thoracoscopy and 
laparoscopy; Case report
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Core Tip: We report a rare case of large retroperitoneal compound paraganglioma 
(PGL) for the first time, and a combined thoracoscopic and laparoscopic operation was 
used to detect and remove the large tumor. This is the first reported case of using a 
thoracoscopic and laparoscopic approach simultaneously to remove a large retroperi-
toneal compound PGL.

Citation: Liu C, Wen J, Li HZ, Ji ZG. Combined thoracoscopic and laparoscopic approach to 
remove a large retroperitoneal compound paraganglioma: A case report. World J Clin Cases 
2021; 9(23): 6935-6942
URL: https://www.wjgnet.com/2307-8960/full/v9/i23/6935.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i23.6935

INTRODUCTION
Paragangliomas (PGLs) are rare catecholamine-secreting neuroendocrine tumors, 
which often present with secondary hypertension[1,2]. PGLs arise from chromaffin 
cells at the extra-adrenal sites along the sympathetic and/or parasympathetic chain, 
and they have an incidence of 15%-20%[1,3]. PGLs can be found at any site in the 
entire body, from the skull to the pelvic floor, and the majority of these tumors occur 
in the abdomen. Approximately 10% of the tumors are located in the retroperitoneal 
space[4]. The most common location is the retroperitoneal space, which accounts for 
up to 77% of tumors often pictured as a mass around the corpora paraaortic[5,6]. 
However, PGLs that occur in the posterior space of the phrenic angle and are covered 
by the psoas muscle are extremely rare. After consulting the literature, we found that 
no similar reports have been presented earlier.

Surgical resection represents the only available curative treatment for these tumors. 
The close proximity to major vessels and limited accessibility make it difficult to safely 
remove a retroperitoneal PGL in the abdomen. The laparoscopic approach has proved 
to be a safe and effective technique for retroperitoneal tumor resection in experienced 
hands[7,8]. So far, there has been no report in the literature on a combined thoraco-
laparoscopic approach to detect and remove a PGL.

We herein report a case of combined thoracoscopic and laparoscopic approach to 
remove a large retroperitoneal compound PGL.

CASE PRESENTATION
Chief complaints
A 55-year-old middle-aged man was admitted to the hospital due to hypertension for 
more than 1 year.

History of present illness
The blood pressure fluctuated between 220-230/120-130 mmHg. It was relieved when 
standing in a different position, accompanied by intermittent headaches, which could 
relieve itself in more than 10 min, and the patient experienced dozens of attacks every 
day. The general condition was good, and he had no other symptoms.

History of past illness
The patient had a free previous medical history.

Personal and family history
The patient had no personal and family history.

Physical examination
Physical examination revealed no obvious positive signs.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i23/6935.htm
https://dx.doi.org/10.12998/wjcc.v9.i23.6935
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Laboratory examinations
Laboratory examination showed elevated blood levels of meta-norepinephrine (10.76 
nmo1/L) and metanephrine (3.39 nmo1/L), and 24 h urine catecholamine levels were 
as follows: Dopamine 341.68 μg/24 h (elevated), norepinephrine 37.03 μg/24 h, and 
epinephrine 4.58 μg/24 h.

Imaging examinations
Contrast-enhanced computed tomography (CT) + three-dimensional (3D) re-
construction of the abdomen and pelvis showed the following findings (Figure 1): At 
about the T10-L1 level, the right front of the posterior mediastinal spine (right 
posterior space of the phrenic foot) showed an elliptical mixed density shadow with 
smooth borders and a size of 3.3 cm × 6.9 cm × 8.4 cm, the CT value of the solid part 
was about 33 Hu during the plain scan, and there was light-to-moderate enhancement 
after enhancement. The CT values of the arterial phase and portal phase were about 54 
Hu and 77 Hu, respectively. The center showed a low-enhancement area and a patchy 
shadow next to the right lower lung lesion. Somatostatin receptor imaging was 
performed, and it showed the following findings (Figure 2): A cystic solid space was 
seen on the right side of the abdominal aorta and behind the inferior vena cava at the 
level of the T10-L1 vertebral body, with a size of 7.3 cm × 3.6 cm × 9.4 cm and 
increased radioactive uptake. The patient was prepared for medication (phenoxyben-
zamine) for 10 mo before the operation. To reproduce the tumor morphology more 
intuitively, our hospital carried out 3D printing based on the imaging data (Figure 3).

FINAL DIAGNOSIS
The final diagnosis of the presented case was PGL.

TREATMENT
After consultations with liver surgery, vascular surgery, orthopedics, thoracic surgery, 
anesthesiology, and intensive care unit departments, our department and thoracic 
surgeons formulated a special surgical plan for this case: Thoracoscopic- and laparo-
scopic-assisted resection of the right retroperitoneal PGL. A double-lumen cannula 
was used for anesthesia. The patient was placed in the left side lying position, the 
lumbar bridge was raised, and a total of seven laparoscopic ports were created 
through the posterior abdominal cavity and thoracic cavity. The laparoscopic puncture 
holes were as follows: (1) The mid-axillary line 3 cm above the iliac crest; (2) The front 
axillary line ribs submarginal; (3) Posterior axillary line under the costal margin; and 
(4) Between (1) and (2). The thoracoscopic puncture holes were as follows: (1) The 
seventh intercostal space of the anterior axillary line; (2) The eighth intercostal space of 
the posterior axillary line; and (3) The mid-axillary line ninth in the intercostal area. 
During laparoscopic surgery, the psoas major muscle of the right phrenic angle was 
locally uplifted, with a range of about 5 cm × 4 cm. The size of the thoracic cavity was 
about 3 cm × 4 cm, a large number of tortuous blood vessels could be seen on the 
surface of the tumor, the capsule was complete, and the tension was high. A 
thoracoscope and laparoscope were used simultaneously, and the blunt and sharp 
combination separated the tumor from the posterior chest wall, diaphragm, and psoas 
muscle along the surface of the tumor. It was seen that the inside of the tumor adhered 
tightly to the adjacent parts of the vertebral body and inferior vena cava, and multiple 
bundles of blood vessels penetrated the tumor from the pleural wall and paravertebral 
body. Much blood was oozing into the surgical field. Between the ninth to twelfth ribs, 
a combined thoracic-abdominal arc-shaped incision was made, and the skin, 
subcutaneous tissue, and muscle layers were cut sequentially. The ninth rib was 
broken, and the diaphragm was cut longitudinally. It could be seen that the tumor and 
the surrounding tissues adhered extremely, and the ninth, tenth, and eleventh left 
intercostal arteries passed through the tumor. Then, the tumor supplying blood vessels 
were separated by the thoracic surgeon one by one, ligated, and sutured (Figure 4). 
Attention was paid to the protection of adjacent organs and important blood vessels 
and nerves, and gradually, the tumor and the posterior phrenic angle tissue in the 
affected right diaphragm were separated and the tumor completely removed 
(Figure 5). Completeness of the specimen envelope was checked. The wound was 
rinsed with warm distilled water to fully stop bleeding. The stump of the posterior 
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Figure 1 Contrast-enhanced computed tomography + three-dimensional reconstruction of the abdomen and pelvis. A: Contrast-enhanced 
computed tomography; B: Three-dimensional reconstruction. At the T10-L1 level of the posterior mediastinal spine on the right anterior side (posterior space of the 
right phrenic foot), there is an elliptical mixed density shadow, with smooth borders, and the size is about 3.3 cm × 6.9 cm × 8.4 cm.

Figure 2 Somatostatin receptor imaging. A: Contrast agent imaging; B: Computed tomography; C: Fusion imaging of A and B. At the T10-L1 vertebral level 
on the right side of the abdominal aorta and behind the inferior vena cava, there is a cystic solid space, measuring 7.3 cm × 3.6 cm × 9.4 cm in size, with increased 
radioactive uptake.

inner diaphragm was fixed to the posterior mediastinal pleura and intercostal muscles 
with 1-0 braided thread to reconstruct the diaphragm foot. The ninth rib was fixed end 
to end to completely close the diaphragm and isolate the thoracic and abdominal 
cavities. The thoracic cavity and abdominal cavity were drained, and the incision was 
closed layer by layer. The entire operation time was 310 min, and the blood loss during 
the operation was about 1100 mL. The patient recovered well after the operation 
without any serious complications and was discharged 10 d after the operation.
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Figure 3 The position of the tumor shown in 3-dimensional printing. A: Front view; B: Right side view; C: Diagonally above view; D: Diagonally below 
view. Yellow: Tumor; Orange: Muscle; Blue: Vein; Red: Artery.

Figure 4 Surgical procedure. After opening the abdomen, a large retroperitoneal tumor can be seen surrounded by the psoas muscle, with abundant blood 
supply on the surface.

OUTCOME AND FOLLOW-UP
The postoperative pathological diagnosis was compound paraganglioma (paragan-
glioma, ganglion cell neurofibroma, and a few ganglion cell neuroblastoma 
components). Immunohistochemical results were as follows: Melanoma antigen (-), 
cytokeratin [CK (AE1/AE3)] (-), chromogranin A (+), antigen Ki-67 (index 1%), soluble 
protein-100 (+), α-inhibin (-), synaptophysin (+), succinate dehydrogenase B (+), 
neuron-specific nuclear protein (-), SOX gene family member 10 (-), neuron specific 
enolase (+), and nuclear factor (-) (Figure 6).
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Figure 5 Specimen of a large tumor. A: Tumor with intact envelope; B: Tumor after incision.

Figure 6 Pathological photos. Histological examination: A: HE staining; Immunohistochemistry: B: Chromogranin A (+); C: Soluble protein-100 (+); D: 
Synaptophysin (+); E: Succinate dehydrogenase B (+); F: Neuron specific enolase (+).

The patient was followed for 6 mo after the operation, and his general condition was 
good, his blood pressure returned to normal, there were no complications, and his 
normal life had been restored.

DISCUSSION
This unique case presented multiple challenges to surgical treatment. PGL most 
commonly occurs in the sympathetic or parasympathetic nerve chain, and only 10% of 
these tumors occur in the retroperitoneum. The postoperative pathological diagnosis 
of this patient was a compound PGL, including PGL and ganglion cells neuro-
fibromatosis, and a few ganglion cell neuroblastoma components were seen. This kind 
of mixed PGL is extremely rare. No relevant reports were found by reviewing the 
literature. This is the first reported case of a large mixed PGL in the posterior space of 
the right diaphragm that is wrapped by the psoas muscle. This patient with PGL had 
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Figure 7 Corresponding images in the process of combined thoracic and laparoscopic detection of the mass. A: Thoracoscopic image; B: 
Laparoscopic image.

typical intermittent hypertension, the laboratory examination of blood and urine 
catecholamines showed elevated levels, and the somatostatin receptor imaging was 
positive; thus, it was not difficult to make a clear diagnosis of PGL.

Surgical resection is the first choice for the treatment of PGL, and laparoscopic 
resection is often suitable for smaller (< 7 cm) tumors[9,10]. In recent years, laparo-
scopic techniques have been used to successfully remove large retroperitoneal tumors 
one after another[11-13]. How to design the surgical plan was another great challenge 
in this case. The tumor grew on the right side of the abdominal aorta at the level of the 
T10-L1 vertebral body and was located behind the inferior vena cava. Compared with 
most PGLs, this tumor was located higher, with a maximum length of 10 cm, and it 
spanned the thoracic cavity and abdomen. The tumor could not be completely 
removed with a thoracoscope or laparoscope alone. It was close to the spinal nerves, 
large blood vessels, and liver, and the blood supply was extremely rich.

How to completely remove this large PGL without damaging the spinal nerves and 
causing paralysis, and avoiding massive bleeding is the focus of our surgery. By 
combining the successful experience of laparoscopic technology, our department 
innovatively designed the surgical method: Thoracoscopic and laparoscopic assisted 
resection of a right retroperitoneal PGL. According to a review of the literature, this is 
the first time that the thoracoscopic and laparoscopic techniques have been used 
simultaneously to remove large retroperitoneal tumors. After several case discussions 
between our department and thoracic surgeons, it was finally decided to adopt the left 
side decubitus position to obtain the most adequate operating space. During the 
operation, two sets of endoscopic instruments were used, and they were placed in two 
different directions. The thoracic surgeon and our surgeon stood, respectively, on the 
left and right sides of the patient to perform the operation. At the same time, the large 
tumor was explored and freed from the head and tail ends. With the diaphragm as the 
boundary in the middle, the two operating spaces were independent (Figure 7). 
During the operation, the inner side of the tumor was adherent closely to the adjacent 
parts of the vertebral body and inferior vena cava. It was seen that the blood supply of 
the tumor was very rich, and the surgical field showed more bleeding. Thus, the 
operation was converted to open surgery, and the diaphragm was cut longitudinally 
and gradually separated until the tumor was completely removed. Because the tumor 
is too large, in the peeling process thoracoscopy or laparoscopy cannot reveal the back 
of the tumor very well, if adhering to use this combination surgery method, it will 
greatly prolong the operation time, resulting in unnecessary large amounts of blood 
loss, so we consider that open surgery could have been safer, better, and lesser time 
consuming in such a vascular and adherent tumor, compared to the attempts to 
remove the tumor through thoracoscopic and laparoscopic approaches.

CONCLUSION
In short, so far, this is the first reported case of a large compound PGL in the posterior 
space of the right phrenic foot and wrapped by the psoas muscle. It is also the first case 
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in which thoraco-laparoscopic combined exploration was used to remove the tumor. A 
clear diagnosis, a detailed surgical plan, adequate drug preparation, and satisfactory 
cooperation among multiple departments are necessary conditions for successful 
surgery. This case report may provide a new surgical approach for similar cases in the 
future.
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