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Video-assisted thoracoscopic tracheal tumor resection with
acupuncture drug compound non-intubated anesthesia: a case

report
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Background: Primary tracheal tumors are very rare, surgical treatment is the first choice, and the extent
of resection and anastomosis is determined by the location, shape and size and pathological result of the
tumor. With the rapid development of minimally invasive techniques and instruments in video-assisted
thoracoscopic surgery, but tracheal surgery is usually considered to be the most challenging and complex
thoracic surgery, which requires not only extraordinary surgical skill, but also good anesthesia management
performed by anesthesiologists. Few studies have reported the safety and effectiveness of VATS resection and
reconstruction of the tracheal.

Case Description: Here we report a case of 47-years female, complaining of cough and short of breath
for three months. Bronchoscopy showed a tracheal neoplasm located in the lower trachea, 2 cm away from
carina, biopsy result was adenoid cystic carcinoma,and other examinations showed no distant metastasis.
After MDT discussion, our surgical team performed 3-port VATS tracheal tumor resection and end-to-end
anastomosis with acupuncture drug compound non-intubated anesthesia, our anesthesia team performed
spontaneous breathing anesthesia with laryngeal mask to protect the airway, closely observing and prepared
for intubation in case of emergency. The patient recovered well with no complication.

Conclusion: Our initial experience of VATS tracheal tumor resection and anastomosis with acupuncture
drug compound non-intubated anesthesia showed technically safe and feasible. No-intubation anesthesia
would reduce damage of the tracheal and ventilator-related lung injury, and acupuncture drug stimulation-

assisted anesthesia would reduce the dosage of opioids, enhance recovery of patient.
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Introduction

Since Kuester’s first successful tracheal operation in 1884 (1),
the progress of tracheal surgery has been slow. In the past
40 years, with the development of anesthetic technology
and the application of extracorporeal circulation
technology, long segmental tracheotomy, tracheal bronchial
sleeve resection, complex tracheal carina reconstruction,
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artificial tracheal replacement and allogeneic tracheal
transplantation (2) have been gradually carried out.
Traditionally tracheal tumor resection with open thoracic
surgery is an utterly challenging procedure even for
experienced surgical teams (3). Owning to the rapid

development of video-assisted thoracoscopic surgery

(VATYS), recent studies have demonstrated that VATS
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Figure 2 Bronchoscopy before operation. (A) Tracheal neoplasm mucosa was rough and congested. (B) Distant to carinal was 2 cm.

tracheal tumor resection have the advantages of satisfactory
clinical results and fewer complications, which could
enhance recovery (4,5). This paper presents a successful
case of VATS tracheal tumor resection with acupuncture
drug compound non-intubated anesthesia.

We present the following article in accordance with
the CARE reporting checklist (available at https://shc.
amegroups.com/article/view/10.21037/shc-21-12/rc).

Case presentation

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient
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for publication of this case report and any accompanying
images. A copy of the written consent is available for review
by the editorial office of this journal.

A 47-year-old female, complaining for cough and
shortness of breath for 3 months. Chest computerized
tomography and bronchoscope showed lower tracheal
neoplasm with a narrow tracheal lumen about 2 cm
proximal to the carina (Figures 1,2). Bronchoscopy biopsy
result was adenoid cystic carcinoma, and other examinations
showed no distant metastasis.

Electroacupuncture acupoint: we chose Hegu, Neiguan,
‘Taichong, Qiu Xu and other acupuncture acupoints. Appling
single-hand acupuncture method, electroacupuncture
acupoint stimulator was connected, and the frequency of
electroacupuncture was 2/100 Hz, while the stimulation
intensity was the maximum stimulation intensity so that the
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Figure 3 Acupuncture drug compound non-intubated anesthesia. (A) Electronic acupuncture apparatus. (B) Hand acupoint selection: HeGu

and NeiGuan acupoint. (C) Foot acupoint selection: TaiChong and QiuXu acupoint. (D) Thoracic epidural anesthesia. (E) Laryngeal mask

non-intubated spontaneous breathing anesthesia. (F) Left lateral decubitus and fold position.

3“ intercostal
Unitity port

Figure 4 Patient’s position and surgery ports placement.

patient could endure and it did not cause pain in conscious
state. Intraoperative stimulation lasted from 30 min before
anesthesia to the end of the operation (Figure 34-3C).
Thoracic epidural anesthesia: after entering the
operating room, the puncture point of thoracic epidural
block was T3-4 (Figure 3D). Epidural catheter was placed
and 2% lidocaine 2 mL was injected into the supine
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position for 5 min; 0.375% ropivacaine 3 mL was injected
afterwards, so that the anesthesia plane could reach the
T2~T10 area. TCI propofol initial concentration 4 pg/mL
maintenance concentration 1-3.5 pg/mL, remifentanil
0.03-0.08 pg/kg/min, Dexmedetomidine 0.5-1 pg/kg/h.
Bis (Aspect Medical Systems Inc., Norwood, MA, USA)
monitor stayed 40—60 and invasive radial arterial pressure
was recorded during operation. Then the patient was put on
laryngeal mask (44#, igel LMA) and connected the Ohmeda
anesthesia machine (SIMV breathing mode) to maintain her
autonomous breathing state and to keep the spontaneous
breathing situation as well (Figure 3E). For the sake of
safety, if SpO, gradually decreased to below 90%, mask-
assisted ventilation would be given to improve oxygenation;
if PaCO, reached or exceeded 80 mmHg (1 mmHg
=0.133 kPa), mask-assisted ventilation would be applied
to meliorate gas exchange; if no improvement occurred,
endotracheal intubation would be performed immediately.
The patient was placed in the left lateral decubitus and
fold position (Figure 3F) and we applied the standard 3-port
approach (Figure 4). There were two 10 mm ports, one was
located in the 7th intercostal space, midaxillary line as the
camera port, the other one was at 8th intercostal space,
scapular line as assisted port. The utility port was located in
the 3rd intercostal space, anterior axillary line, about 3.5 cm.
A plastic wound protector kept the utility wound open.
Operation: after exploration with video-assisted
thoracoscopy, 5% lidocaine infiltration block was supplied
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Figure 5 Tracheal tumor resection. (A) Exposure of lower edge of the tracheal tumor. (B) Exposure of the upper edge of the tracheal tumor.

(C) Insertion the fine thread catheter into the lower segment of the tracheal. (D) Running suture of the tracheal stumps. (E) All knots tied

externally. (F) Embedded mediastinal pleura around the anastomosis.

rcaine block vagus ne

Video 1 Video-assisted thoracoscopic tracheal tumor resection

with acupuncture drug compound non-intubated anesthesia.

to the vagus nerve above the azygos vein, and 2% lidocaine
was sprayed on the surface of right lung to prevent cough
and traction reflex.

Firstly dissecting and Endo-GIA to cut off the azygos
vein arch, and then suturing the stump to the mediastinal
pleura; the main trunk of the vagus nerve was separated and
sutured to the mediastinal pleura for increasing the surgical
field. Fully dissociating the lower segment of the tracheal
and dissecting group 2R lymph nodes at the same time.
While the left recurrent laryngeal nerve lymph nodes were
dissected behind the tracheal.

Guided by bronchoscopy (BF-H290, Olympus, Tokyo,
Japan), the anesthetist located the tumor boundary, and
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surgeon inserted a venous needle (9# scalp needle) at the
lower margin of tracheal tumor from operative port. The
incision was made with 1 cm distance from the tumor
margin (Figure 5A), and sutured the traction line. After
that, an incision 1 cm proximal to the upper edge of the
tumor was performed, thereby completely removing the
tumor, and immediately inserting the fine thread catheter
(144# nasogastric tube, WGS-II-12) into the lower segment
of the tracheal through the assistance port (Figure 5B),
subsequently high frequency ventilation was to started
to supply sufficient oxygen for the patient. The cutting
margine of the tumor specimen appeared to be negative,
and the result of frozen pathology showed no tumor tissue
in both stumps of the tracheal (Video I).

We used 3-0 prolene (double needles) to perform a
running suture, starting from the membranous part of
trachea (Figure 5C), the stiches were about 2 mm apart.
When the tracheal ring was sutured for nearly half its part,
the anesthetist inserted another fine threaded catheter
through the laryngeal mask into the lower part of the trachea,
applying high frequency ventilation to ensure adequate
supply of oxygen (Figure 5D), while removing the previous
catheter. The last part of were sutured with an anterior
needle. All knots should be tied externally (Figure SE). It is
crucial that the assistant should maintain a certain tension on
the knots to prevent them from loosening. In the meantime,
the surgeon should pay attention to the direction of suturing
and to avoid wrapping the knots. After completing the
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Figure 6 Pathological report and postoperation recovery. (A) Tracheal tumor specimen. (B) Pathology result: adenoid cystic carcinoma.

Staining method: HE stain. Magnification: x10. (C) Chest X-ray postoperation. (D) Bronchoscopy showed the tracheal anastomosis healed well.

anastomosis, the lungs were flushed with normal saline and
ventilated to inflate. No abnormal air leakage was found
at the anastomotic site, and the mediastinal pleura was
embedded around the area (Figure 5F). Thoracic drainage
tube was placed and all incisions were sutured.

The operation time was 178 min and the perioperative
blood loss was 85 mL. Pathology result: adenoid cystic
carcinoma invaded to outer layer of tracheal, and two
stumps showed no tumor tissue; group 2R (4 lymph
nodes) and left recurrent laryngeal nerve (3 lymph nodes)
had no metastasis (Figure 64,6B). The patient recovered
well with no complication. Drainage tube was removed
on 6th postoperative day (POD), after X-ray revealed
good lung re-expansion (Figure 6C). Postoperation
bronchoscopy revealed tracheal anastomosis healed well
(Figure 6D).
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Discussion

Whether benign or malignant tracheal tumors, surgical
resection and removal of respiratory obstruction is the
first choice for treatment (6). RO resection means negative
margin, which is the critical prognostic factor for long-term
survival of patients with tracheal tumors (7). Thoracotomy
can provide a good visual field and has always been the
standard surgical approach for tracheal surgery. When
tumor is located in the middle or upper segment of the
trachea, the cervical incision or auxiliary semi-split sternal
incision can be applied; when lesion is located in the lower
segment of the trachea or main bronchus, the 4th or 5th
intercostal chest incision can be selected. Segmental tracheal
resection and end-to-end anastomosis are ideal procedures
for treatment of tracheal tumors (8). The length of tracheal
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resection should be controlled between 2 to 4 cm, for
purpose of reducing the tension of the anastomosis (9).

With the advances in VATS minimally invasive
techniques and devices, some studies have indicated
VATS lobectomy, pneumonectomy and segmentectomy
have less pain and lower complication rate compared
with open surgery (10,11). However, tracheal surgery is
usually considered to be the most challenging and complex
thoracic surgery with high risk, which requires not only
extraordinary surgical skills, but also good anesthesiological
and satisfactory ventilation performed by anesthesiologists.
Only few cases have reported VATS tracheal resection and
reconstruction (12-15).

After nearly 20 years of evolution, the concept of minimally
invasive thoracic surgery has been greatly accepted by
most surgeons all over the world, yet how to develop the
more minimally invasive methods including new anesthetic
techniques has become one of the main topics of thoracic
surgery research. Double-lumen endotracheal intubation
anesthesia not only ensures the demand of pulmonary
ventilation, but also has a positive impact of pulmonary
isolation. Nevertheless, intubation can cause some typical
problems such as bronchospasm, pulmonary infection,
ventilated lung injury, arrhythmia, postoperative sore throat
and irritant cough (16). In 2004, Pompeo et al. (17) reported
the first case of VATS lung nodule wedge resection with
non-intubation anesthesia. Since then, a series of studies
have reported the feasibility and safety of non-intubation
thoracoscopic surgery (NI'TS). Spontaneous breathing and
non-intubation anesthesia would avoid most symptoms and
meet the requirements of clinical thoracic surgeons and
patients for selected cases (18). The surgical field exposure
and anesthetic effects were satisfactory, greatly reducing
the invasive damage of the trachea and ventilator-related
lung injury. With the progress of anesthesia technology and
intraoperative risk management, non-intubation anesthesia
has been used in some cases of tracheal tumor resection or
complex carinal reconstruction (19-21).

Acupuncture anesthesia is a significant breakthrough
in the history of traditional Chinese medicine. Certain
studies have reported acupuncture drug stimulation-
assisted anesthesia can reduce the dosage of opioids, while
minimizing the occurrence of adverse reactions such as
respiratory inhibition, nausea and vomiting, constipation
and urinary retention, decreasing tissue oxidative stress
injury and production of inflammatory factors, regulating
the immune function of the body, achieving the protective
effect of heart, brain and other vital organs, shortening
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the time of tracheal intubation and promote postoperative
recovery (22). It has become an essential medical method
in perioperative period. The principle of acupoint selection
is mainly local acupoint selection, distal acupoint selection
and empirical acupoint selection.

Our multidisciplinary team discussed the patient’s
medical history and tumor situation based on our experience
of VAT'S tracheal resection and complex reconstruction,
acupuncture compound non-intubated anesthesia VATS
lobectomy and segmentectomy in recent years, and then
decided to perform VATS tracheal resection and end-
to-end anastomosis with acupuncture drug compound
non-intubated anesthesia, which is more complex, more
challenging with less injury and faster recovery. After
satisfactory electroacupuncture of acupoints and thoracic
epidural anesthesia, our anesthesia team performed
spontaneous breathing anesthesia with laryngeal mask
to protect the airway, closely observing and prepared for
intubation in case of emergency. Three key points were
revealed: (I) without endotracheal intubation, the vision of
operation field was clearer, the resection and anastomosis
would be more flexible and faster, while the operation
time was shorter. (II) The successful cooperation between
surgeons and anesthetists was the crux of this challenging
operation, which was especially reflected in the process
when surgeons completely removed the tumor, anesthetists
immediately inserted another fine thread catheter from
laryngeal mask into the lower segment of the tracheal
to maintain sufficient oxygenation. (III) During the
anastomosis, 3-0 or 4-0 prolene was applied to perform
running suture, and the assistant must tighten the knots
continuously and maintain a proper tension to prevent the
knots from loosening or entangling.

Conclusions

Primary tracheal tumor is rare in clinic, which has commonly
unspecific symptoms and signs in early stage, and the
diagnosis mainly depends on bronchoscopy and chest
examination. The principle of treatment is to remove
the tumor as much as possible to relieve the symptoms
of respiratory obstruction. Surgical treatment is effective
for early-stage patients, and endotracheal interventional
therapy by bronchoscopy combined with chemotherapy and
radiotherapy is efficacious for later stage patients. Our case
of video-assisted thoracoscopic tracheal tumor resection
with acupuncture drug compound non-intubated anesthesia
is technically safe and feasible, and has certain advantages
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for the rehabilitation of patients. Studies with larger cohorts
should be conducted in the future to demonstrate the
benefits of this procedure on long-term survival.
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