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Radical resection of solitary tracheal extramedullary
plasmacytoma under non-intubated anesthesia: a case report
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Abstract: Extramedullary plasmacytoma (EMP) is an uncommon monoclonal plasma cell malignancy
that arises outside of the bone marrow. Rarely, EMPs can occur in the trachea, resulting in severe
respiratory distress. Due to a small number of cases, the optimal management of tracheal EMP remains
a topic of debate. Here, we report a rare case of solitary tracheal EMP causing symptoms of cough,
sputum, paroxysmal nocturnal dyspnea, and progressive exertional dyspnea in a 65-year-old male patient.
Computerized tomography and fibro bronchoscopy indicated a pedicled nodular mass on the anterior
tracheal wall obstructing over 95% of the lumen. The patient was soon successfully managed with partial
tracheal resection and reconstruction surgery under non-intubated anesthesia and was diagnosed as EMP by
histopathology of the resected mass. Additional laboratory tests excluded the diagnosis of multiple myeloma
(MM). There are no signs of recurrence after 6 months of follow-up. Although traditional intubated
anesthesia with single-lung mechanical ventilation has been widely applied to radical surgery for tracheal
tumors, it is associated with a higher incidence of intubation-related complications and thus prolongs
the surgical procedure and postoperative recovery. In this article, we reported the application of tracheal
resection and reconstruction under non-intubated anesthesia for the treatment of tracheal EMP, which was
proved to be feasible and safe. Non-intubated anesthesia for tracheal resection and reconstruction is likely to

be an alternative minimally invasive option for patients with tracheal EMP involving central airways.
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Introduction show symptoms related to the location of the mass. Tracheal

Extramedullary plasmacytoma (EMP) is a rare tumor resection with end-to-end anastomosis is the standard
approach, which is also highly challenging due to the

that proliferates from monoclonal plasma cells. It can

both manifest as a single lesion and as multiple myeloma perioperative anesthetic management (2). In recent years,

(MM). Generally, the head and neck region and upper
aerodigestive tract are commonly affected areas, while
tracheal involvement is a rare finding (1). Most patients

© Annals of Translational Medicine. All rights reserved.

non-intubated thoracic surgery has been intensively applied
to treating lung diseases due to the potential benefits of

a lower incidence of surgery-associated complications
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and quicker postoperative recovery (3). Also, cross-field
ventilation avoidance significantly improved the operative
view and enhanced the anastomosis (4). To our knowledge,
this is the first case report of solitary tracheal EMP, which
was successfully managed with partial tracheal resection
and reconstruction under non-intubated anesthesia, and it
may provide a potential option for the treatment of tracheal
EMP. We present the following case in accordance with
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-1786).

Case presentation
Patients

A 65-year-old male patient with a 40-year-smoking history
presented with cough, sputum, shortness of breath,
paroxysmal nocturnal dyspnea, and progressive exertional
dyspnea for over 8 months. He perceived aggravated
dyspnea, especially when lying down. The patient was
referred to our hospital in October 2020 because of
symptom deterioration. 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.

Preoperative evaluation

When neoplasia is suspected, extension assessments
including enhanced cranial magnetic resonance imaging
(MRI), general bone scanning, and enhanced abdominal
computed tomography (CT) were utilized to exclude distant
tumor metastasis. Also, we assessed the cardiorespiratory
function, pulmonary ventilation function, and coronary CT
to evaluate whether tracheal resection and reconstruction
is safe for this patient. As the cost of positron emission
tomography-computed tomography (PET-CT) is not
included in China National Medical Insurance, we did not
arrange a PET-CT examination for the patient considering
his economic condition.

No noticeable abnormality was found on physical
examination and routine laboratory tests. Chest CT
identified a soft tissue mass in the upper trachea without
invading the lateral wall (Figure 14). Fibro bronchoscopy
confirmed a pedicled nodular mass measuring about
2.0x1.5%0.8 cm from the upper tracheal anterior wall, 4 cm
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below the glottis, and 5.5 cm above the carina. It can swing
up and down with breathing, occluding over 95% of the
tracheal lumen (Figure 1B). Notably, the tumor leaves a
space of about 0.8x0.6 cm in the airway when inhaling,
causing an illusion that the lung ventilation function test
remains within the normal limits, suggesting a certain
degree of concealment of tracheal tumors. Since sampling
error is one of the limitations of biopsy, biopsy should be
performed on multiple tissues from the tracheal tumor.
Regrettably, considering the tumor location and the high
risk and severity of asphyxia arisen from tumor shedding
or hemorrhage during the biopsy, we did not conduct the
preoperative pathological biopsy.

Anesthesia

Tracheal resection and reconstruction under non-intubated
anesthesia was performed using intravenous anesthesia.
While utilizing a mask to supply oxygen and remove
nitrogen, 1.8 pg/mL propofol was given intravenously
by target-controlled infusion (T'CI). When sufficient
sedation was achieved, a laryngeal mask airway (LMA)
was placed with 2 mg intravenous infusion of muscle
relaxant, delivering 40% oxygen at a rate of 3.5 mL/min.
Meanwhile, the anesthesia machine was connected to
provide simultaneous intermittent mandatory ventilation
(SIMV). Subsequently, intravenous infusion of 1.8 pg/mL
propofol via TCI, infusion of remifentanil 0.05 pg/kg-min,
together with dexmedetomidine hydrochloride 13 mL/h
were performed continuously to maintain spontaneous
breathing throughout the surgery. During the operation, an
intraoperative spectrum analyzer was used to monitor the
depth of anesthesia, keeping the bispectral index (BIS) at
40-60 and the respiratory rate at 12-18 beats/min according
to the monitored parameters. In light of the safety of the
whole procedure, devices for endotracheal intubation,
thoracoscopic intubation, and mechanical ventilation
were also prepared to prevent emergencies like airway
obstruction or sudden hemorrhage.

Surgical process

After thorough preoperative evaluation and preparation, the
patient underwent optimized partial tracheal resection and
reconstruction surgery under non-intubated anesthesia. The
tracheal mass and part of the tracheal tissue were resected at
the proximal and distal pre-resection margins of the tumor.
The intraoperative frozen-section result showed negative
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Figure 1 Perioperative evaluation and conditions of the patient. (A) Preoperative chest enhancement CT showed that a soft tissue mass was

located inside the upper trachea (arrow). (B) Preoperative fibro bronchoscopy revealed the tumor almost completely obstructed the tracheal

lumen. (C) Postoperative CT showed the tumor was completely resected after surgery. (D) Postoperative fibro bronchoscopy showed the

anastomoses were patent. No obvious twisting, stenosis, or active bleeding was observed in the trachea. CT, computed tomography.

tumor infiltration at the stumps. After reconstructing the
tracheal stump by end-to-end anastomosis (interrupted
sutures, 4-0 Vicryl), we embedded the tracheal anastomosis
with the sternohyoid muscle. Finally, we placed two
prophylactic chin sutures to secure the neck and reduce the
extra tension on the anastomosis.

Postoperative conditions

The patient had no obvious postoperative symptoms like
nausea and vomiting but experienced slight pain at the
surgical site. Consequently, we provided nonsteroidal anti-
inflammatory drugs (NSAIDs) and ambroxol to relieve
symptoms. The patient had a satisfactory postoperative
recovery and was remarkably relieved from the respiratory
symptoms without any surgery-related complication
(Figure 1C). He was discharged on the fifth postoperative
day since he was confirmed ideally healed by bronchoscopy
(Figure 1D). During the 6-month follow-up, the patient was
in a relatively good physical condition and no sign of tumor
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recurrence or metastasis was observed.

Postoperative diagnosis

The paraffin-embedded surgical specimens were
pathologically diagnosed as plasmacytoma. The results of
immunohistochemical staining were as follow: CD38 (+),
CD138 (partial +), CD79a (+), CD20 (-), CD56 (-) and
A (partial +). The MM workup was therefore conducted.
The bone marrow aspiration and biopsy showed normal
morphology. The negative result of urinary Bence-
Jones protein, serum electrophoresis, or serum protein
electrophoresis ruled out the diagnosis of MM and
confirmed EMP eventually. Since the resection margins
were disease-free, the patient was not managed with
postoperative adjuvant radiotherapy or chemotherapy.

Discussion

Surgery plays an important role in managing tracheal EMP
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and radiotherapy can also be regarded as an alternative
first-line therapy (5). In our case, the lesion appeared in
the upper trachea without extratracheal propagation. In
view of the tumor location, inconvenience of endotracheal
intubation, and the non-intubated anesthesia experience
in our institution, we opted for tracheal resection and
reconstruction via non-intubated anesthesia for the
treatment of tracheal EMP which has not yet been reported
in the world.

Endotracheal intubation after anesthesia induction
together with cross-field ventilation are the traditional
option and standard airway management for tracheal/carinal
resection and reconstruction, whose safety and applicability
have been demonstrated in most clinical cases. However,
given that endotracheal intubation may increase the risk
of airway edema and stenoses, it also poses a challenge for
both surgical and anesthesia teams in terms of anesthetic
management, not to mention in some special cases of
severe airway stenosis (6-8). What’s more, frequent tracheal
intubation or cross-field ventilation would greatly affect the
surgical field and the suturing process, making it harder for
tracheal reconstruction. Also, endotracheal intubation is
closely related to difficult anastomosis and trachea ischemia
reperfusion, which is not conducive to postoperative
recovery (4).

To further improve surgical outcomes, non-intubated
thoracic surgery has been applied. Compared with
conventional intubated anesthesia with single-lung
mechanical ventilation, it represents an advanced strategy to
perform surgery based on local anesthesia with spontaneous
ventilation, avoiding adverse effects correlated with
general anesthesia and one-lung ventilation (9). Several
studies have demonstrated that non-intubated thoracic
surgery could be successfully applied to various thoracic
diseases (10), suggesting it a safe and feasible alternative
to traditionally intubated general anesthesia surgery, with
potential benefits of a lower rate of complications, faster
postoperative recovery, and shorter length of stay (11,12).
Also, the non-intubated procedure is performed without
or with very little muscle relaxant, which could reduce side
effects like diaphragmatic dysfunctions, weakness of upper
airway muscles, airway obstruction, and hypoxemia, thereby
speeding up the postoperative recovery (13,14). What’s
more, less trachea damage is associated with less oxidative
response and better immune function after surgery, which
also contributes to shorter in-hospital stays (15).

Although the safety and feasibility of non-intubated
thoracic surgery have been investigated and verified,
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we still have some concerns about the current research
outcomes and study design. Since respiratory tract
tumors and stenoses are rare, it is difficult to carry out
prospective randomized control trials to determine the
safety and effectiveness of non-intubated anesthesia for
tracheal/carinal resection and reconstruction. What’s
more, to avoid perioperative respiratory failure, non-
intubated anesthesia is only performed in selected
patients. Certain exclusion criteria like (I) obesity (BMI
>25 kg/m’); (II) American Society of Anesthesiologists
(ASA) grade of 23; (III) cardiopulmonary dysfunction
(EF <50% and FEV1 <60% predicted value); (IV)
severe acute respiratory infection; (V) low blood
volume, hemodynamic instability, or coagulopathy; (VI)
neurological disorders; (VII) difficult airway management
(Mallampati score >3); (VIII) extensive pleural adhesions;
and (IX) long operation time (>5 hours) may affect its
application in a larger population (16). Meanwhile, for
safety consideration, devices for endotracheal intubation,
thoracoscopic intubation, and mechanical ventilation
should also be prepared during the surgery procedure.
In the case of emergency like (I) SpO, <90%; (II)
continuous CO, retention, along with the development
of respiratory acidosis; and (III) sudden uncontrollable
bleeding, endotracheal intubation or thoracoscopic
intubation should be performed immediately (17).

Tracheal EMP is highly sensitive to radiotherapy. A
minimum dose of 40 Gy is recommended based on the
National Comprehensive Cancer Network guidelines (18).
Even though adjuvant radiotherapy is not recommended
for patients who have undergone radical surgical resection
with negative margins because there is no evidence that
adjuvant chemotherapy can improve the prognosis of
patients (1). Tracheal EMP has a relatively favorable
prognosis. Previous studies concluded that 70% of these
patients would be disease-free after 10 years and 61%
of patients had no MM or recurrence, whereas 22%
of patients relapsed, and 16% of patients progressed
to MM (19). During the 6-month follow-up period,
our patients showed a satisfactory clinical response to
surgical intervention without recurrence. Given that the
conversion risk is the highest in the first 2 years, long-
term follow-up is mandatory (20).

In the present study, we report a rare case of tracheal
EMP managed with tracheal resection and reconstruction
surgery under non-intubated anesthesia. An easier operation
process for surgeons and enhanced recovery for patients
may become practicable in the clinic.
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