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Abstract
Background

Surgical resection is the cornerstone of curative treatment for resectable esophageal cancer. However,
transthoracic esophagectomy (TTE) requires one-lung ventilation (OLV), which may be poorly tolerated
by patients with severely impaired pulmonary function. Inflatable video-assisted mediastinoscopic
transhiatal esophagectomy combined with laparoscopy (IVMTE), which avoids OLV, may offer an
alternative surgical approach for these patients.

Case presentation

A 70-year-old man presented with a 1-month history of dysphagia. Endoscopic biopsy confirmed mid-
thoracic esophageal squamous cell carcinoma (ESCC). He had a history of pulmonary tuberculosis with
radiographic evidence of left upper lobe destruction. Pulmonary function testing revealed severe
restrictive ventilatory impairment with impaired diffusing capacity, rendering him unable to tolerate
transthoracic surgery. Following multidisciplinary evaluation, he underwent single-port inflatable video-
assisted mediastinoscopic transhiatal esophagectomy combined with laparoscopy (SP-IVMTE), with an
uneventful intraoperative course and no oxygen desaturation. Histopathology revealed a moderately
differentiated squamous cell carcinoma invading the adventitia, with negative margins and no lymph
node metastasis (pT3N0M0). The patient had an uneventful postoperative recovery and was discharged
on postoperative day 14. The patient had an uneventful postoperative recovery. Follow-up CT scans
through 24 months showed no evidence of recurrence or metastasis, and at the 29-month clinical follow-
up, he remained asymptomatic with normal oral intake.

Conclusions

For patients with severely compromised pulmonary reserve who are unable to tolerate a transthoracic
approach, IVMTE may provide a feasible individualized surgical option for curative treatment of
esophageal cancer.

Introduction
Esophageal cancer is one of the most common malignancies worldwide, ranking 11th in incidence and
7th in mortality among all cancers, and continues to impose a substantial global disease burden[1]. For
patients with resectable esophageal cancer, surgical resection remains the cornerstone of curative
treatment[2]. However, esophagectomy is a technically demanding and complex procedure that places
substantial demands on patients’ physiological reserve and perioperative tolerance. Eligibility for
curative surgery depends not only on tumor stage and local extent of invasion, but also on baseline
cardiopulmonary function and overall physical condition. Consequently, patients with severe
cardiopulmonary dysfunction or other major organ impairment may be unable to tolerate conventional
esophagectomy, thereby facing limited access to potentially curative surgical treatment[3].
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Over the past several decades, minimally invasive techniques have been widely adopted in esophageal
surgery, and minimally invasive esophagectomy (MIE) has gradually become an important surgical
approach for esophageal cancer. Compared with conventional open esophagectomy, MIE is associated
with less surgical trauma, fewer postoperative complications, faster recovery, and shorter hospital
stays[4]. The two most widely used MIE approaches are the Ivor-Lewis and McKeown procedures, both
of which require one-lung ventilation (OLV) during the thoracic phase. However, in patients with severe
pulmonary dysfunction or pulmonary parenchymal destruction, OLV may impose additional respiratory
and circulatory stress, rendering them unable to tolerate transthoracic esophagectomy (TTE) and
potentially precluding curative surgical treatment[5]. To address this clinical challenge, Fujiwara et al.[6]
first introduced inflatable video-assisted mediastinoscopic transhiatal esophagectomy combined with
laparoscopy (IVMTE) in 2015. As a non-transthoracic surgical approach, IVMTE avoids entry into the
thoracic cavity and thereby eliminates the physiological burden associated with OLV, providing a
potential curative treatment option for patients who are unable to tolerate or are considered unsuitable
for TTE[7]. Previous studies have demonstrated acceptable perioperative safety and clinical feasibility of
IVMTE in patients with impaired pulmonary reserve[8]. Herein, we report a case of esophageal cancer
with pulmonary tuberculosis-associated destruction of the left upper lobe. Because of severely impaired
pulmonary function, the patient was unable to tolerate transthoracic esophagectomy and subsequently
underwent IVMTE with favorable perioperative and follow-up outcomes. In conjunction with a review of
the available literature, we further discuss the technical characteristics, appropriate patient selection,
and clinical value of IVMTE in high-risk patients with esophageal cancer.

Case presentation
A 70-year-old man presented with a 1-month history of dysphagia. Gastroscopy revealed an irregular
elevated lesion located 28–32 cm from the incisors, involving approximately half of the esophageal
circumference and causing luminal stenosis (Fig. 1A); biopsy confirmed esophageal squamous cell
carcinoma (ESCC) (Fig. 2A). The patient had a history of pulmonary tuberculosis 15 years earlier and a
30-year smoking history. Preoperative contrast-enhanced chest computed tomography (CE-CT) showed
irregular wall thickening and heterogeneous enhancement of the middle thoracic esophagus (Fig. 3),
destruction of the left upper lobe, scattered fibrotic and nodular lesions in the left lung, pulmonary bullae
in the left lung, and thickening of the left pleura (Fig. 4). Positron emission tomography-computed
tomography (PET-CT) demonstrated wall thickening of the middle thoracic esophagus at the T8–T9 level
with abnormally increased fluorodeoxyglucose (FDG) uptake (SUVmax = 18.4), with no abnormal FDG
uptake in the regional lymph nodes; upper gastrointestinal contrast examination revealed an irregular
filling defect in the middle thoracic esophagus with focal mucosal disruption, with the lesion measuring
approximately 5.6 cm in length (Fig. 5A). Pulmonary function testing showed a forced vital capacity
(FVC) of 1.37 L, a forced expiratory volume in 1 second (FEV₁) of 0.95 L, an FEV₁/FVC ratio of 69.48%,
and a single-breath diffusing capacity for carbon monoxide (DLCO-SB) of 3.67 mmol/min/kPa, indicating
severe restrictive ventilatory impairment and markedly impaired diffusing capacity.
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Given the patient’s severely impaired pulmonary function, a multidisciplinary preoperative assessment
was performed, and single-port inflatable video-assisted mediastinoscopic transhiatal esophagectomy
combined with laparoscopy (SP-IVMTE) was selected. The procedure was completed uneventfully, with
no intraoperative oxygen desaturation. No additional anatomical difficulties attributable to the patient’s
previous pulmonary tuberculosis were encountered during esophageal mobilization (Fig. 6).
Postoperative histopathological examination revealed a moderately differentiated ulcerative squamous
cell carcinoma (Fig. 2B), measuring 4.6 cm × 4.0 cm × 0.8 cm, with invasion into the esophageal
adventitia but no vascular or perineural invasion. The proximal and distal resection margins and the
anastomotic rings were negative for tumor involvement. None of the 21 retrieved lymph nodes showed
metastatic involvement, resulting in a final pathological stage of pT3N0M0.

On postoperative day 1, the patient was started on total parenteral nutrition and gastrointestinal
decompression; enteral nutrition combined with parenteral nutritional support was initiated on
postoperative day 2. The nasogastric tube was removed on postoperative day 6. On postoperative day 7,
esophagography demonstrated a patent anastomosis, and an oral liquid diet was initiated. The cervical
drainage tube was removed on postoperative day 10, and the patient was discharged uneventfully on
postoperative day 14. No adjuvant anticancer therapy was administered postoperatively. 6 months
postoperatively, upper gastrointestinal endoscopy confirmed patency of the anastomosis (Fig. 1B), and
an upper gastrointestinal contrast examination was performed at 12 months (Fig. 5B). Follow-up chest
and abdominal CT scans through 24 months showed no evidence of recurrence or metastasis. At the 29-
month clinical follow-up, the patient remained asymptomatic and maintained normal oral intake.

Discussion
TTE remains a major surgical approach for patients with resectable esophageal cancer but generally
requires OLV. Patients with severely impaired pulmonary function due to conditions such as advanced
chronic obstructive pulmonary disease, thoracic deformities, or unilateral pulmonary destruction may be
unable to tolerate OLV and thus may not be suitable candidates for transthoracic esophagectomy. Even
when transthoracic surgery can be completed, these patients remain at substantially increased risk of
serious postoperative pulmonary complications, including hypoxemia, pulmonary infection, and
pneumothorax[9].

IVMTE provides a potential solution for such high-risk patients. Esophageal mobilization through the
mediastinal route minimizes mechanical interference with the lungs and cardiopulmonary structures,
thereby reducing the impact of surgical manipulation on respiratory function. Because the thoracic cavity
is not entered, IVMTE also avoids postoperative pain associated with chest wall incisions and intercostal
nerve injury, which may facilitate postoperative recovery[9, 10]. In the present case, pulmonary
tuberculosis had resulted in destruction of the left upper lobe, and extensive pleural adhesions were
likely to be present on the affected side. A left-sided transthoracic approach would therefore have
substantially increased the technical difficulty of adhesiolysis and the risk of postoperative pulmonary
complications, whereas a right-sided transthoracic approach could have increased the risk of
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intraoperative hypoxemia given the patient’s severely limited pulmonary reserve. Considering both his
pulmonary function and thoracic anatomical conditions, IVMTE was therefore a reasonable approach for
achieving curative surgical resection. In 2022, Yibulaiyin et al.[11] reported a patient with esophageal
cancer who had previously undergone left pneumonectomy and was successfully treated with IVMTE,
further highlighting the potential utility of this approach in patients with severely compromised
pulmonary function. Compared with that case, the present patient had destruction of the left upper lobe
secondary to remote pulmonary tuberculosis, with extensive pleural adhesions on the affected side. A
transthoracic approach would consequently have posed greater challenges in anatomical dissection and
a potentially higher risk of perioperative pulmonary complications, further underscoring the clinical value
of IVMTE in this extremely high-risk setting.

However, IVMTE has several technical limitations. The relatively confined mediastinal working space can
make hemostasis challenging in the event of vascular injury. The limited operative space also poses
challenges for mediastinal lymphadenectomy, particularly for the dissection of lymph nodes along the
right recurrent laryngeal nerve and subcarinal lymph nodes, where IVMTE may offer less operative
convenience than the transthoracic approach. Because adequate regional lymphadenectomy is an
essential component of curative surgery for esophageal cancer, these limitations may restrict the
broader clinical application of IVMTE. Nevertheless, available evidence suggests that these technical
limitations do not necessarily compromise oncological adequacy. In a consecutive single-institution
cohort study, mediastinoscopic radical esophagectomy was associated with fewer severe postoperative
complications than open esophagectomy, without a significant reduction in lymph node yield or
deterioration in long-term cancer-specific survival[12]. To address these challenges, several centers have
introduced technical modifications, including the use of an additional auxiliary port and sternal elevation
to enlarge the operative space and provide a more stable surgical field[7, 13]. Notably, a 2026 study
evaluating a triple-instrument cervical approach for single-port mediastinoscopic radical esophagectomy
demonstrated that this technical modification significantly increased the median number of mediastinal
lymph nodes retrieved from 16 to 22 (P = 0.048), without increasing blood loss, recurrent laryngeal nerve
palsy, or hospital stay[14].

At present, IVMTE, as a novel minimally invasive non-transthoracic approach to esophagectomy, has
shown potential advantages in improving perioperative safety, reducing pulmonary complications, and
facilitating postoperative recovery in high-risk patients. However, the procedure remains in the stages of
clinical evaluation and wider adoption, and high-quality, large-scale, multicenter prospective comparative
studies are still lacking. In addition, existing studies have primarily focused on short-term perioperative
outcomes, whereas long-term oncological follow-up data remain limited. Consequently, the rates of long-
term tumor recurrence, overall survival, and postoperative complications have not yet been adequately
established. Further high-level evidence is therefore needed to validate the long-term safety and
oncological benefits of IVMTE.

Conclusions
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IVMTE provides a minimally invasive, non-transthoracic option that avoids one-lung ventilation for
patients with esophageal cancer and severely compromised pulmonary function who are unable to
tolerate transthoracic surgery. Unilateral pulmonary destruction secondary to remote pulmonary
tuberculosis represents an extremely high-risk clinical setting in which transthoracic esophagectomy
may be difficult or infeasible. However, reports describing the use of IVMTE for esophageal cancer in
patients with pulmonary destruction remain limited, making the present case clinically noteworthy. In
this patient with pT3N0M0 esophageal squamous cell carcinoma and destruction of the left upper lobe,
IVMTE enabled curative resection with negative margins and an uneventful perioperative course. Follow-
up CT scans through 24 months showed no evidence of recurrence or metastasis, and the patient
remained clinically well at 29 months. This case suggests that IVMTE is technically feasible in this
extremely high-risk setting and may serve as an individualized surgical option for selected patients with
severely compromised pulmonary reserve who require curative treatment but are unable to tolerate a
transthoracic approach.
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