Outcomes of Uniportal Video-Assisted Thoracoscopic Surgery for Thoracic Emergencies

VER

Vascular & Endovascular Review

Outcomes of Uniportal Video-Assisted Thoracoscopic Surgery for Thoracic Emergencies

Shimaa Ahmed Mosallam'*, Ahmed Farghal Ahmed Mohammed?, Karam Mosallam Eisa®, Mohamed Abdel Bary
Ahmed3

1 Department of Cardiothoracic Surgery, Qena Faculty of Medicine, Qena, Egypt.
2 Lecturer of Cardiothoracic Surgery, Qena Faculty of Medicine, Qena, Egypt.
3 Professor of Cardiothoracic Surgery, Qena Faculty of Medicine, Qena, Egypt.

*Corresponding Author: Shimaa Ahmed Mosallam

ABSTRACT

With the increasing enthusiasm for minimally invasive techniques, many general and thoracic surgeons have renewed their interest
in thoracoscopy. Over the past two decades, the use of video-assisted thoracic surgery (VATS) has expanded to treat a range of
thoracic conditions that were traditionally managed through open thoracotomy. (REF). We aim to review, discuss, The role of uni-
portal (VATS) in the management of thoracic emergencies. (H. Pan et al., 2024).
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Background
The development of VATS dates back to the early nineteenth century when the endoscope was first used for internal examination.
Shortly after, artificial pneumothorax was introduced as a therapeutic approach for pulmonary disease, and later, thoracoscopy
emerged as a method to visualize the pleural cavity and release adhesions. Technological progress in the 1980s, particularly in
microcamera design, paved the way for modern video-assisted thoracoscopic surgery in the 1990s. Since then, VATS has evolved
globally, progressing from procedures performed under general anesthesia to awake surgeries, and from traditional three-port to
(uniportal) techniques, with ongoing innovations anticipated (Re Cecconi et al., 2024).
Basic Principles of VATS

The fundamental operative strategy in (VATS) involves orienting the thoracoscopic instruments and camera in a
triangulated configuration, ensuring they are directed toward the target pathology (Fig. 1). To perform thoracoscopy effectively,
several key principles must be followed (Vinh et al., 2021).

Fig 1: Baseball diamond: Principle for port placement (Agarwal & Kukreja, 2023).

The placement of trocars and the thoracoscope should be guided by the target site to achieve a panoramic view and provide
sufficient space for tissue manipulation. Proper positioning of both the camera and instruments is crucial for procedural efficiency,
preventing crowding that can lead to “fencing” and avoiding mirror imaging by maintaining a unified direction of approach. To
ensure control and safety, instruments or the camera should be moved individually rather than simultaneously. Manipulation
should only occur under direct thoracoscopic visualization, and all instruments should be sufficiently long to facilitate comfortable
and effective operation (Grossi et al., 2023).
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Anesthesia
General anesthesia combined with single-lung ventilation is the most commonly employed technique for video-assisted

thoracic surgery (VATS), typically achieved using a double-lumen endotracheal tube or a bronchial blocker (Fig. 2)(Patel et al.,

2023).

Working Space

Single lung
~.ventilation

Fig 2: Doube lumen single lung ventilation (Agarwal & Kukreja, 2023).

The main indications for double-lumen tube intubation include preventing cross-contamination of a healthy lung by blood or pus,
managing ventilation in the presence of major air leaks such as bronchopleural fistula or tracheobronchial trauma, performing
bronchopulmonary lavage, and facilitating procedures like pneumonectomy, lobectomy, and thoracic aneurysm repair.
Conversely, single-lumen tube intubation is often utilized in procedures such as esophagectomy, esophageal mobilization,
thymectomy, thoracic spine access, sympathectomy, and certain diagnostic thoracoscopies. In these cases, insufflation of carbon
dioxide at the start of the operation helps achieve adequate lung collapse, with intrapleural pressure maintained below 10 mm Hg
to prevent mediastinal tension or hemodynamic instability. Airtight reusable or disposable trocars are essential to maintain
thoracic gas seal during carbon dioxide insufflation (Suzuki et al., 2024).

Indications
Uniportal Video-Assisted Thoracoscopic Surgery (U-VATS) has emerged as a minimally invasive alternative to conventional
multiport VATS and thoracotomy for selected thoracic emergencies. While the fundamental principles of emergency management
(rapid assessment, resuscitation, chest tube drainage) remain unchanged, U-VATS can provide rapid diagnostic clarity and
definitive treatment in carefully selected, hemodynamically stable patients. The principal emergency indications in which U-
VATS has proven useful or is increasingly applied include retained or massive hemothorax, traumatic or refractory pneumothorax,
and selected penetrating thoracic injuries where visualization and limited repair are feasible (Dezube, 2023).
Early evacuation of retained clotted blood reduces the risks of infection, fibrothorax, trapped lung, and prolonged respiratory
compromise. U-VATS allows direct visualization, evacuation of clots, control of bleeding sources when possible, and pleural
toilet with fewer port sites and reported reduced postoperative pain and shorter hospital stay compared with open thoracotomy in
stable patients. trauma patients with persistent air leak or failure of lung re-expansion after tube thoracostomy, thoracoscopic
assessment permits identification of the air-leak source (e.g., bulla, lung laceration, bronchial injury) and allows targeted repair
or stapling. Uniportal access offers similar diagnostic and therapeutic capability to multiport VATS in experienced hands, with
potential advantages in operative ergonomics and cosmesis (Galvez et al., 2023).
Hemodynamically stable patients with penetrating chest trauma where imaging is inconclusive, U-VATS offers both diagnostic
assessment and the opportunity for limited therapeutic maneuvers (evacuation of hemothorax, control of small bleeding sources,
repair of lung lacerations) (Agrafiotis et al., 2024).
The management of traumatic hemothorax and its sequela, retained hemothorax, has undergone a significant evolution in recent
years. The traditional approach of tube thoracostomy followed by thoracotomy for retained hemothorax has been challenged by
the advent of minimally invasive techniques. The use of VATS in this setting has been shown to be a safe and effective alternative
to open surgery, with lower rates of postoperative complications and shorter hospital stays (Patel et al., 2021).
The uniportal VATS approach, with its potential for even less surgical trauma, is an attractive option for managing traumatic and
retained hemothorax. A number of studies have now been published demonstrating the feasibility and safety of uniportal VATS
in this setting. The study by Sanna et al. (2017) provides a detailed overview of the uniportal VATS approach for hemothorax,
highlighting the technical nuances of the procedure and the excellent outcomes that can be achieved (Sanna et al., 2017).
The timing of intervention for retained hemothorax is a critical factor in determining the success of the procedure. The meta-
analysis by Ziapour et al. (2020) provides compelling evidence that early VATS intervention (within 7 days of trauma) is
associated with a lower risk of conversion to thoracotomy and a shorter hospital stay (Ziapour et al., 2020). The more recent study
by Zambetti et al. (2022) further supports the concept of early intervention, demonstrating that VATS performed within 72 hours
of trauma is associated with the best outcomes (Zambetti et al., 2022).
In Rocco's extensive experience of uniportal VATS in 644 patients, the evacuation of hemothorax constituted a minor indication
among other diagnostic and therapeutic thoracic procedures. This technique is characterized by a single small incision, through
which articulating instruments are introduced. The instruments pivot within the chest cavity to prevent interference, a fundamental
difference from the standard three-port technique (Rocco et al., 2013). The surgeon's position directly in front of the patient
145

VASCULAR & ENDOVASCULAR REVIEW

www.VERjournal.com


http://www.verjournal.com/

Outcomes of Uniportal Video-Assisted Thoracoscopic Surgery for Thoracic Emergencies

facilitates an approach that develops along a sagittal plane. Successful execution is highly dependent on optimal incision
placement along the posterior axillary line and requires a specific learning curve. While the surgical objectives mirror those of
multiportal VATS, the procedure mandates the use of specialized flexible or articulated instruments (Bertolaccini et al., 2013).
In addition to its role in managing traumatic hemothorax, uniportal VATS has also been shown to be a safe and effective approach
for a range of other thoracic emergencies. The removal of foreign bodies from the thoracic cavity is another area where uniportal
VATS has been shown to be a valuable tool. A recent study by Essa and Ahmed (2022) supports the use of uniportal VATS for
the removal of retained shrapnel from the thoracic cavity, demonstrating that the approach is safe and effective in this challenging
clinical scenario (Essa, and Ahmed, 2022).

Finally, uniportal VATS can also play a valuable role in the diagnostic evaluation of patients with thoracic emergencies. In cases
where the diagnosis is unclear, uniportal VATS can provide a minimally invasive means of obtaining a definitive diagnosis,
without the need for a full thoracotomy. The ability to directly visualize the thoracic cavity and to obtain tissue for biopsy can be
invaluable in guiding the management of these complex cases (Constantinescu et al., 2024).

~

.
Primary Menu

Fig 5: High-resolution computed tomography of massive hemothorax
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Preoperative Work Up

The purpose of preoperative assessment in video-assisted thoracic surgery (VATS) is to evaluate patient-specific risks and
anticipate potential morbidity related to the procedure, with emphasis on pulmonary and cardiac status as these represent the most
frequent postoperative complications. Cardiac risk assessment should align with American Heart Association recommendations,
beginning with noninvasive testing and progressing to invasive studies or interventions as needed. Particular attention is given to
patients with prior myocardial infarction, heart failure, diabetes, cerebrovascular disease, or those unable to climb two flights of
stairs (Young et al., 2025).
Pulmonary evaluation focuses on determining adequate respiratory reserve using pulmonary function tests, and when indicated,
perfusion scanning or exercise testing. This assessment encompasses three domains respiratory mechanics (FEV1), parenchymal
function (DLCO), and cardiopulmonary interaction (VO.max). Laboratory investigations should include complete blood count,
electrolyte panel, coagulation profile, and liver function tests. Preoperative imaging such as contrast-enhanced CT confirms the
surgical extent and feasibility of a VATS approach, while PET scanning is reserved for suspected or confirmed malignancies to
assess disease spread and guide surgical planning (Sampsonas et al., 2023).

Preoperative management Positioning

During video-assisted thoracic surgery (VATS), the patient is placed in the lateral decubitus position (Fig. 6), ensuring the
thorax is surgically prepared for potential conversion to open thoracotomy if needed. The operating table is flexed at the level of
the scapular tip to widen the intercostal spaces, either by table adjustment or with a bolster, positioning the operative lung upward
and the nonoperative lung downward in a dependent position. This arrangement provides excellent access to thoracic structures
including the lungs, pleura, esophagus, pericardium, and mediastinum. Proper padding of all pressure points is essential to prevent
nerve injury, and the patient’s shoulder and arm on the operative side should be extended and securely supported on a side rest to
maintain stability throughout the procedure (Barcelos et al., 2024).

Fig 6: Position of VATS: Lateral decubitus (Agarwal & Kukreja, 2023).

Port Placement

Port placement in video-assisted thoracic surgery (VATS) is performed under sterile conditions by creating incisions
parallel to the long axis of the intercostal space. These incisions should be made at the center of the intercostal space to avoid
damage to intercostal nerves located along the inferior rib margin. Entry into the pleural cavity is achieved by bluntly spreading
the fascia and muscle layers with a hemostat. The first port is typically positioned farthest from the target site—most often in the
seventh or eighth intercostal space along the anterior to midaxillary line to provide optimal visualization and later serve for chest
tube placement. The second port is made in the anterior fourth or fifth intercostal space between the midclavicular and anterior
axillary lines, while the third port is placed posteriorly in the fifth or sixth intercostal space near the scapular border (Fig. 7)(Li et
al., 2023).

Working Port

Assistant /
Retraction Port

Camera Port

Fig 7: VATS: Port placement (Agarwal & Kukreja, 2023).
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Various configurations have been developed worldwide, with the earliest described “baseball diamond” arrangement featuring
three 10-12 mm incisions. Contemporary modifications include two-port and single-port (uniportal) techniques, the latter
allowing simultaneous use of the camera and instruments through one incision, reflecting the ongoing evolution toward less
invasive surgical access (Sakakura & Eguchi, 2023).

Instruments

Video-assisted thoracic surgery (VATS) utilizes specialized instruments characterized by a long working length, allowing
surgeons to maintain familiar handling similar to open techniques while ensuring precise control and optimal tactile feedback.
Sliding shaft designs enable full functionality through small ports or limited incisions, reducing tissue trauma and enhancing
maneuverability. Over the past decade, continuous innovations have improved the ergonomics and efficiency of VATS
instruments. Commonly used tools include short trocars (Fig. 8), 30° or 45° telescopes, and a range of 5 mm thoracic or endoscopic

instruments such as grasping forceps, decortication ring forceps (Fig. 9b), DeBakey forceps, dissectors, scissors, and suction
devices (Fig. 9a) (Kern, 2024).

Fig 8: VATS: Short trocars (Agarwal & Kukreja, 2023).

Fig 9A: VATS Instrument: Thin Shaft and Curved shape Instruments (Agarwal & Kukreja, 2023).
Fig 9B: Decortication Forcep (Agarwal & Kukreja, 2023).
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Fig 9C: Port Placement

Additional key instruments include 5 mm bipolar shears, vessel sealing devices, endo-peanuts, 10 mm clip appliers, curved-tip
endo-staplers, wound protector, and large specimen retrieval bags. Standard open thoracic instruments should also be available
on a separate table to allow rapid conversion if necessary (Laven et al., 2024).

The OR Setup

An optimal operating room setup for video-assisted thoracic surgery (VATS) must ensure readiness for immediate
conversion to open thoracotomy if required. The environment should include a high-definition (HD) video system that provides
sharp, high-resolution visualization of the intrathoracic cavity, along with a complete set of VATS instruments. The arrangement
of the operating room and equipment should be organized according to the surgeon’s preferred approach, which may follow either
an anterior (Fig. 10a) or posterior (Fig. 10b) configuration. This structured organization enhances workflow, safety, and efficiency
throughout the procedure (Muca & Reddy, 2025).
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Fig 10A: Anterior appoach: Video-assisted thoracic surgery (Agarwal & Kukreja, 2023).
Fig 10B: Posterior approcah: Video-assisted thoracoscopic surgery (Agarwal & Kukreja, 2023).
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Other Emergency Applications: Spontaneous Pneumothorax, Foreign Body Removal, and Diagnostic Challenges

In addition to its role in managing traumatic hemothorax and pleural empyema, uniportal VATS has also been shown to be a safe
and effective approach for a range of other thoracic emergencies. The management of spontaneous pneumothorax, for example,
has been revolutionized by the advent of VATS. The uniportal approach, with its potential for reduced pain and a shorter hospital
stay, is an attractive option for the management of spontaneous pneumothorax, demonstrating that the approach is associated with
a lower risk of recurrence and a shorter hospital stay compared to the multiport approach ( Essa RA, Ahmed SK et al 2022).

The removal of foreign bodies from the thoracic cavity is another area where uniportal VATS has been shown to be a valuable
tool. A recent study by Essa and Ahmed (2022) supports the use of uniportal VATS for the removal of retained shrapnel from the
thoracic cavity, demonstrating that the approach is safe and effective in this challenging clinical scenario Click or tap here to enter
text..

Mid Clavicular Line

Fig 11: Anatomical landmark for port placement in sympathectomy (Agarwal & Kukreja, 2023).

Video-assisted thoracic sympathectomy (VATS-S) is indicated for conditions such as hyperhidrosis, splanchnic pain, reflex
sympathetic dystrophy, and upper extremity ischemia refractory to medical management, as well as selected cases of prolonged
QT interval. The patient is positioned supine with both arms extended and the trunk elevated at approximately 30° (Fowler
position) to facilitate lung collapse. Under general anesthesia with single-lung ventilation, a bilateral two-port VATS approach is
employed. The surgical field includes the neck, both axillae, and upper thoracic regions down to the costal margins (Cetin et al.,
2025).

Small 1 cm incisions are made at the fourth or fifth intercostal space along the anterior axillary line for the camera port (Fig. 11),
and carbon dioxide insufflation up to 8 mm Hg aids lung collapse. A zero-degree thoracoscope provides visualization of the
sympathetic chain beneath the parietal pleura, while a diathermy hook introduced via the third intercostal space enables precise
cauterization. The sympathetic chain is divided between T2—T3 for palmar hyperhidrosis and T2—-T4 for axillary hyperhidrosis,
with careful identification of possible variations such as the Kuntz nerve (Fig. 12) (Raveglia et al., 2025).

‘IF;

Fig 12. Preoperative chest X-ray showing a retained bullet
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All procedures were performed using the uniportal VATS technique through a single incision measuring approximately 3-4 cm
in length, typically placed in the 4th or 5th intercostal space at the anterior axillary line. The incision was made without rib
spreading, and a wound protector was used to minimize tissue trauma. A 30-degree thoracoscope was inserted through the single
port along with the surgical instruments. The operative approach was tailored to the specific pathology encountered, including
evacuation of hemothorax, repair of lung lacerations, control of intercostal artery bleeding, and removal of foreign bodies when
indicated. Conversion to open thoracotomy was considered when adequate visualization could not be achieved, when bleeding
could not be controlled thoracoscopically, or when complex repairs were required that could not be safely performed through the
uniportal approach.

Conclusion:
Uniportal VATS allows for minimally invasive access to the thoracic cavity through a single small incision, reducing post-
operative pain and accelerating recovery. It also improves cosmetic outcomes while maintaining procedural safety and efficacy.
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