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Abstract
Thoracoscopic surgeries have witnessed tremendous and prompt recent development, especially in the field of uniportal
video assisted thoracoscopic surgery (VATS) surgery. It is now possible to perform the most complex surgeries through
this technique, which is of great benefit to the patient by significantly reducing the level of postoperative pain and
complications of surgery. As surgeons gain experience in this field, their confidence and ability to push the limits and
develop technologies are increasing. Performing uniportal VATS surgeries in children is a significant challenge for the
surgeon due to the limited size of the thoracic cavity and the difficulty of the instrumentation. Here, we report the first
case in the literature (as far as we know) of a uniportal Subxiphoid VATS lobectomy in a 2.5-year-old child. In conclusion,
Subxiphoid uniportal VATS lobectomy is feasible in pediatric patients and may have some benefits over the intercostal
approach.
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INTRODUCTION
Despite the significant development of adult thoracoscopic surgery in the last two decades, especially the
uniportal video assisted thoracoscopic surgery (VATS) technique, which may be performed through the
intercostal, subxiphoid, or subcostal approach, the utilization of the uniportal technique in children is still
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Figure 1. CT scan showing diffuse consolidation and bronchiectasis of the right upper lobe due to severe bronchomalacia

Figure 2. Left decubitus position with the right hand fixed to the right ear to open the axillary space

in its beginning and is rarely performed. The surgical literature contains very few cases, which have been
conducted only by experts in this field, and most centers in the world still adopt the traditional methods,
either open thoracotomy or the multiportal VATS technique[1,2]. After gaining extensive experience in
single-port surgery in all its forms in adults and performing it at an advanced level, we started to apply this
technique in children as well[3-7]. One of the challenges a surgeon may face during a lobectomy in children
through the intercostal approach is the small space between the ribs, which may make the instrumentation
very difficult and challenging[7]. Therefore, we found that it makes sense to perform this type of operation via
the subxiphoid approach, which may provide more space for the instrumentation in addition to comfortable
angles for the instruments during the dissection of the hilum. In this article, we report the first case of
subxiphoid uniportal VATS lobectomy conducted for a 2.5-year-old child, and we review some of the
observations we found during the surgery.

CASE PRESENTATION
A thirty-month-old male patient suffered from recurrent chest infections since birth, which necessitated
several hospital admissions and antibiotics therapy. The chest CT scan showed right upper lobe
consolidation and bronchiectasis [Figure 1]. Bronchoscopy was performed to rule out any intrinsic factor or
other associated anomalies. The procedure showed a significant narrowing of the right upper lobe bronchus
due to severe bronchomalacia. The echocardiogram showed no cardiac abnormalities. The multidisciplinary
team forum decided that lobectomy is indicated.
Surgical technique

The operation was performed under general anesthesia. Isolated right lung ventilation was obtained by
advancing an uncuffed single-lumen endotracheal tube to the left main bronchus. The baby was positioned
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Figure 3. An image showing the chest drainage through the same incision after its closur

in the left decubitus position with two overlapped towel sheets supporting both sides. The right hand was
fixed to the right ear to open the axillary space [Figure 2]. A 3-cm incision was made over the xiphoid
process [Figure 3]. The subcutaneous tissue was dissected and the insertions of the rectus muscles to both
costal arches were divided at the midline. The cartilaginous xiphoid process was excised using surgical
scissors. The left pleural space was opened by blunt finger dissection. A wound protector was placed,
through which a 30°/5-mm video thoracoscope and all thoracoscopic instruments were introduced into the
right pleural cavity.
The right upper lobe was grasped using a lung grasper and then retracted posteriorly and caudally to expose
the hilar structures. Specially designed curved tip spatula, harmonic energy device, and fine vascular clamp
dissector were used to dissect and encircle the right superior pulmonary vein. Advancing a stapler to
divide the vein through the same incision was smooth and more natural than the intercostal approach, and
the angles for the staplers were more convenient. The right superior pulmonary vein was stapled using a
vascular stapler (Endo GIATM Curved Tip Reload with Tri-StapleTM Technology) [Video 1]. The pulmonary
artery was subsequently approached; dissecting and encircling the truncus anterior branch of the pulmonary
artery was performed; and the branches were divided after applying two metal clips (5-mm Endo ClipTM)
using a harmonic scalpel [Video 1]. The left upper lobe bronchus was identified, dissected, and encircled;
the vascular stapler (Endo GIATM Curved Tip Reload with Tri-StapleTM Technology) was advanced; and the
bronchus was divided. The fissure was completed and divided, including the posterior ascending arterial
branch, using a vascular stapler (Endo GIATM Reload with Tri-StapleTM Technology). The resected lobe was
extracted out of the thoracic cavity, and the endotracheal tube was withdrawn a few centimeters to check
the patency of the lower lobe bronchus with inflation test. Hemostasis was done, a 14-fr chest drain was
inserted through the same incision, and an 8-fr intercostal microtube was introduced into the pleural
space [Figure 3]. The incision was closed in layers, and the patient was extubated and transferred to the
pediatrics intensive care unit in a stable condition.
Postoperative course

The baby was transferred to the pediatric ward 24 h after the surgery. There were no complications, and
the chest drains were removed on the third pos operative day (POD). The patient was discharged from the
hospital on the sixth POD in excellent condition [Figure 4].

DISCUSSION

Since Rodgers and Talbert[8] introduced the thoracoscopic surgery in pediatrics in the 1970s, the topic
has not attracted much attention in the field due to some difficulties. Rothenberg is one of the pioneers
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Figure 4. The subxiphoid wound, one week after surgery

who developed the multiportal VATS technique for pediatrics over the last three decades[1,2,9]. Besides the
cosmetic and early postoperative morbidity concerns, some of the crucial benefits of thoracoscopic surgery
in children (which may not affect the adult patients) are decreasing the risk of musculoskeletal deformity
(asymmetric chest wall, scoliosis, rib fusion, and winged scapula) that may be noted after posterolateral
thoracotomy in younger patients[10-12]. In adult patients, a natural progression and evolving of thoracoscopic
techniques resulted recently in the evolution of uniportal VATS technique [3-6,13]. Mastering the technique
of uniportal VATS in adults requires intensive training to pass the learning curve to be applied safely in
adults[6]. The subxiphoid approach is a new addition to the uniportal VATS technique. The subxiphoid
area is distinguished from the intercostal by being nerveless, which allows avoiding injury to the intercostal
nerve during operation[14,15]. Besides, the proper angles for the instruments and staplers, which intersect at
a 90° angle with the hilar structures, are more streamlined and comfortable to the operator. However, the
subxiphoid approach is not devoid of challenges; the need to compress the pericardium occasionally during
surgery and the distance of the work area from the incision requires specialized training and experience. In
children, this technique may require additional skills. It could be more challenging to the surgeon for many
reasons, including the difficulty of obtaining isolated lung ventilation due to the lack of a double-lumen
endotracheal tube in young children, in addition to the lack of appropriate instruments with the curved tip
specially designed for uniportal VATS operations. A few reports and studies have recently been published
on the utilization of uniportal VATS for anatomical resections in pediatrics[7,16-18]. However, the literature
does not yet contain a report on subxiphoid uniportal VATS anatomical resection in a pediatric patient. To
our knowledge, this is the first case in which an anatomical resection was performed for a patient of this age
and weight via subxiphoid uniportal VATS approach.
In conclusion, in expert hands, subxiphoid uniportal VATS lobectomy in pediatrics may be safe and may
have benefits to the patient. The surgeon’s experience in this type of surgery in adults is crucial before
starting to apply it to pediatrics. There is a need to design suitable instruments and staplers for this type of
surgery in pediatrics. There is, of course, also a need to run a comparative study with an appropriate cohort
of patients before determining the safety and feasibility of this technique in pediatrics.
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