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Introduction

Minimally invasive thoracic surgical techniques are proved 
significantly improve enhanced early post-operative recovery. 
Open techniques have been associated with increased morbidity 
and post-operative pain especially in major lung resections. 

Intercostal nerve injury has been associated with early morbidity 
with acute pain but also with long term effects due to chronic 
pain. Video-assisted thoracoscopic surgery (VATS) is a minimally 
invasive technique which was thought to have an immediate 
impact on the incidents of chronic pain after thoracic surgery. 
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Background: Surgical approaches for pulmonary resections have evolved considerably, offering to patients 
a variety of surgical options, from multiportal video-assisted thoracoscopic surgery (VATS) to uniportal 
VATS. Uniportal VATS approach has been described extensively in the literature with proven benefits over 
open surgery and multiportal VATS. These benefits include reduced postoperative pain, reduced length of 
hospital stay and enhanced recovery to baseline function. However, patients even after VATS approach still 
have postoperative pain and in some cases chronic postoperative pain. Uniportal subxiphoid VATS (SVATS) 
segmentectomy is a demanding, novel approach but is safe and feasible in selected patients and confers 
favourable efficacy. For stage IA lung cancer tumours, it presents an acceptable alternative to conventional 
VATS lobectomy, with studies suggesting equivalent outcomes when sufficient lymph node sampling is 
performed. Furthermore, early publications have demonstrated promising results with respect to safety, 
enhanced recovery and postoperative morbidity. This approach has been increasingly utilized for a range of 
thoracic surgeries including bilateral resections and thymectomies. 
Case Description: The current authors report two case reports of uniportal subxiphoid video-assisted 
thoracoscopic right anatomical S1 segmentectomy and left upper lobe trisegmentectomy. The authors 
describe preoperative work up, surgical/anaesthesia related caveats and post-operative recovery. Specific 
instruments were designed to facilitate this approach, and the operative technique is described and 
demonstrated with video.
Conclusions: With SVATS, the incision is performed in the subxiphoid space, permitting thoracic 
operation to be performed without requiring intercostal access. This offers the potential for reduced pain—
both chronic and acute—in comparison with intercostal VATS, and the ability to retrieve the specimen from 
the pleural cavity without needing to spread ribs or run the risk of intercostal nerve injury.
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However, chronic pain rates were not different when compared 
to open thoracotomy techniques (1). This was believed to be 
due to the camera manoeuvring through the intercostal port 
which is still a confined space where a crush nerve injury 
cannot be avoided. With the inception of uniportal VATS, 
incidents of chronic nerve injury pain were reduced but post-
operative pain remained a persistent issue (2). 

Lately, uniportal subxiphoid VATS (SVATS) has been 
widely described in the literature and is recently used 
for a variety of thoracic surgeries such as lobectomies, 
segmentectomies, bullectomies and thymectomies. SVATS 
technique includes a single 4 cm vertical incision which 
spares the muscles and it is performed in the subxiphoid 
area, allowing the resection to be carried out without any 
irritation to the intercostal bundle. Subsequently, this is 
minimising the post-operative pain for both chronic and 
acute pain issues, compared with the standard intercostal 
VATS technique. This is due to the location of the surgical 
approach as the surgeon is able to remove the specimen 
through the pleural cavity without spreading any ribs and 
eliminating the incidence of intercostal nerve injury (3).

One of the indications for SVATS segmentectomy is lung 
cancer at early stage, with no involvement of the mediastinal 
lymph nodes. However, SVATS can be also offered when 
the patients are not candidates for lobar resection due to 
previous operations or history of interstitial lung disease. 
Here we describe a challenging case of a uniportal right 
SVATS S1 segmentectomy on a patient with a previous 

history of pulmonary fibrosis and a case of uniportal left 
upper lobe SVATS trisegmentectomy representative of our 
department’s experience of SVATS segmentectomies. We 
present this case in accordance with the CARE reporting 
checklist (available at https://jovs.amegroups.com/article/
view/10.21037/jovs-21-53/rc).

Case description

A 59-year-old male was referred through a multidisciplinary 
team (MDT) meeting, for a right upper lobe tumour 
resection. Positron emission tomography computed 
tomography (PET-CT) demonstrated an increasing  
26×18 mm tumour in the right upper lobe (apical segment) 
with an SUVmax 10.4 with involvement of the visceral 
pleura (Figure 1). This was previously biopsied and 
diagnosed as adenocarcinoma. Additionally, there was a 
previously known stable 28 mm soft tissue lesion with an 
SUVmax 3.8, which was diagnosed as an aspergilloma. A 
3D imaging reconstruction was performed preoperatively 
for surgical planning (Figure 2). No significant mediastinal 
or hilar nodes were noticed. 

Comorbidities included rheumatoid associated interstitial 
fibrosis on methotrexate and rituximab, rheumatoid 
arthritis and previous respiratory infection with Haemophilus 
influenza requiring intravenous antibiotics. He was also an 
ex-smoker with a history of 25 pack years. The American 
Society of Anaesthesiologists (ASA) grade was two and 

Figure 1 PET-CT demonstrating a 26×18 mm tumour in the apical segment of the right upper lobe with a SUVmax 10.4 with involvement 
of the visceral pleura. PET-CT, positron emission tomography computed tomography. 
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the Eastern Cooperative Oncology Group (ECOG) 
performance status was one. 

We also performed lung function tests (LFTs) which 
reported forced expiratory volume (FEV1) of 2.98/83% 
predicted, forced vital capacity (FVC) of 4.55/98% and 
gas transfer factor of 63%. The patient was discussed in 
multiple MDT meetings and after taking into consideration 
his underlying pulmonary fibrosis, a radiotherapy option 
was discounted. Therefore, a surgical resection with a view 
to an anatomical sub lobar resection thought to be the most 
appropriate treatment option.

The operation was performed with general anaesthesia 
and an endotracheal double lumen tube was used to allow 
selective lung ventilation. The patient was positioned in the 
left lateral decubitus position and both subcostal transversus 
abdominis and paravertebral blocks were performed using 
0.25% of levobupivacaine. 

In the in the sternocostal angle, we performed a 4 cm 
vertical incision and divided the linea alba. In order to 
enter the pleural cavity, we used blunt dissection and we 
positioned an Alexis (Applied Medical, CA, USA). We used 
a 10 mm thirty degree camera and custom made subxiphoid 

VATS 42 m instruments were specifically ordered and 
designed for this approach. 

The first step was to identify any adhesions or unexpected 
pathology during the inspection of the pleural cavity. This 
was followed by an infiltration of right phrenic and vagus 
nerves with 0.25% levobupivacaine local anaesthetic. We 
dissected the mediastinal pleura, the fissure before we 
started with the dissection of the vessels and the bronchus 
for the S1 apical right upper lobe segment using endoscopic 
staplers. Finally we performed a systematic mediastinal 
lymph node sampling. The removal of the specimen was 
through an endoscopic retrieval bag. 

The patient was extubated in theatre and was admitted 
to the intensive care unit for observation. During the 
first night an intravenous patient controlled analgesia was 
utilised but was ceased the next day as the patient did not 
use it anymore. Pain relief was continued with paracetamol 
and oral morphine as needed. Day 1 post operatively we 
started with our enhanced rehabilitation program and the 
patient was transferred to the ward. His postoperative 
care was complicated by persistent air leak, such that he 
was discharged home with a portable chest drain in situ  

Figure 2 A volume rendered CT image reconstruction (A) and a CT scan (B) in axial, coronal and sagittal reformat with the blue arrow 
demonstrating the right upper lobe tumour. The lung parenchymal changes are UIP pattern pulmonary fibrosis. CT, computed tomography; UIP, 
usual interstitial pneumonia.
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(Figure 3).  Histology demonstrated a solid poorly 
differentiated adenocarcinoma pT3 N0 (PL3, R0) and an 
aspergilloma. 

After an accidental chest drain removal, the patient 
was readmitted with worsening surgical emphysema and 
right-sided pneumothorax. A new 28 Fr chest drain was 
immediately inserted. After weekly reviews by the surgical 
team and the lung defence team, the patient was treated 
with prophylactic oral antibiotics and multiple blood 
pleurodesis for his persistent air leak. Two months after the 
initial operation the air leak stopped and the chest drain was 
removed with no further complications (Figure 4).

On a 6-month follow-up, the patient reported worsening 
shortness of breath and joint pain. Follow-up respiratory 
tests showed an FEV1 of 69% predicted and FVC of 

89%. Gas transfer factor was unable to be measured. The 
follow-up CT scan showed no change in the pulmonary 
fibrosis and there was no evidence of local or distant disease 
recurrence.

A 62-year-old-female was referred through a MDT 
meeting, for a left upper lobe tumour resection. The PET-
CT demonstrated an increasing 28×18 mm tumour in the 
left upper lobe with an SUVmax 11.2 (Figure 5). This was 
previously biopsied and diagnosed as adenocarcinoma. No 
significant mediastinal or hilar nodes were noticed. There 
was also a 17×15 mm nodule in the apical segment of the 
left lower lobe with unknown aetiology (Figure 5).

Comorbidities included COPD, epilepsy, adrenal 
insufficiency, fibromyalgia and giant cell arteritis. ASA 
grade was 2 and ECOG performance status was 0. 

Respiratory function tests showed FEV1 of 1 L/46% 
predicted, FVC of 2.29 L/87% and gas transfer factor of 
69%. After multiple MDT meetings and considering her 
poor LFTs, a surgical resection was suggested with a view to 
an anatomical sub lobar resection. 

Similarly to the previous case, general anaesthesia was 
used for this operation. Briefly, the patient was positioned 
in the right lateral decubitus position. A similar incision was 
performed and the linea alba was dissected. After inspection 
of the pleural cavity, there were no adhesions reported. 
The left upper trisegmentectomy was performed with 
dissection and mobilisation of the vessels, the fissure and 
the bronchus, sparing the lingular segment. A systematic 
mediastinal lymph node sample staging was performed and 
the specimen was retrieved using a retrieval endoscopic bag 
(Video 1). 

The patient was extubated in theatre and transferred 
back to the postoperative care ward. Medications for 
pain relief included oral paracetamol and codeine. Her 
postoperative care was also complicated by persistent air 
leak, such that she was discharged home with a portable 
chest drain in situ. Histology demonstrated a solid left 
upper adenocarcinoma pT2a N0 (PL1, R0) and left lower 
lobe wedge for adenocarcinoma pT1c N0 (PL0, R0). The 
patient returned to baseline performance status in D2 and 
was discharged in D5. 

The follow-up imaging in 12 months, showed no 
evidence of local or distant disease recurrence (Figure 6). 

All procedures performed in this study 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 each patient for publication of this case report and 

Figure 3 Post-operative CXR with a portable chest drain in situ. 
CXR, chest X-ray.

Figure 4 Follow-up CXR in 2 months. CXR, chest X-ray.
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accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

It is well established that post-operative factors reported 
for procedures with a thoracoscopic approach, such as 
minimised post-operative pain, earlier return to pre-
operative performance status and shorter length of hospital 
stay, are improved when compared to open techniques.

In this article we illustrate the fact that uniportal SVATS 
approach can be effectively and safely utilized for lung 
segment resection. However, from our experience, a few 
posterior segmentectomies could be challenging and with 
further surgical experience, and increased confidence, 
these can also be resected utilizing the SVATS technique. 
However, emphasis needs to be given to the fact that it is 

A B

Figure 5 PET-CT demonstrating a 28×18 mm tumour in the left upper lobe (A) and a 17×15 mm nodule in the apical segment of the left 
lower lobe (B) with unknown aetiology. PET-CT, positron emission tomography computed tomography. 

Video 1 Intraoperative video of left uniportal subxiphoid video-
assisted trisegmentectomy. 



Journal of Visualized Surgery, 2023Page 6 of 8

© Journal of Visualized Surgery. All rights reserved.   J Vis Surg 2023;9:26 | https://dx.doi.org/10.21037/jovs-21-53

vital for the surgeons who are considering SVATS approach, 
need to be already familiar in standard uniportal VATS 
approach.

Difference in outcomes between lobectomies versus 
segmentectomies remains st i l l  the gold-standard 
for non-small cell lung cancer (NSCLC) resections. 
However, there is a growing debate to this with recent 
studies suggesting that segmentectomies could have 
an equivalent outcome for resection of early NSCLC 
tumours (4). Ginsberg et al. (5), reported an inferior 
recurrence rate in the sub-lobar resection group and 
superior long-term survival outcomes for the lobectomy 
resection group. Recently, there have been many studies 
supporting segmentectomies for early-stage lung cancer. 
For example, Landreneau et al. (6), identified that there 
is no statistically remarkable difference when compared 
survival and recurrence of the disease factors. A recent 
study suggested that patients with NSCLC tumours 
smaller than 2 cm, the overall survival was equivalent 
between lobectomy and anatomical segmentectomy (7). 
Additionally, preliminary results from an ongoing (phase 
III) randomised control study (8) by Asamura et al., 
comparing segmentectomy resections with lobectomy 
resections for NSCLC tumours less than 2 cm, has 
reported that segmentectomies have a 5% survival 
advantage over lobectomies. Preservation of pulmonary 
tissue is the main benefit of segmentectomy resection 
compared to lobectomy resections and subsequently the 
preservation of lung function, which has a tremendous 

impact on patients’ quality of life (9). As such, and 
specifically for patients with multiple comorbidities and 
poor lung function, consideration of segmentectomy 
resection has remained a more suitable treatment option 
when a lobectomy cannot be performed (10,11).

The uniportal SVATS technique avoids any intercostal 
incision or instrumentation. Moreover, postoperatively 
there are no intercostal chest drains entering the thoracic 
cavity and subsequently there is no impact on the intercostal 
neurovascular bundle when the patients are mobilising. The 
main benefit of this is that it allows early enhanced recovery, 
secretions clearance with lower respiratory tract infection 
events, lower incidence of venous thromboembolism 
episodes, and as a result a reduced hospital stay (12). More 
additional benefits in terms of post-operative pain include 
immediate post-operative but also reduced rates of chronic 
nerve pain.

Following our growing experience with SVATS 
technique for lobectomy resections, the move to SVATS 
segmentectomy resections was without additional 
complications. Experienced surgeons who are already 
experienced in uniportal VATS can adapt to the SVATS 
approach more easily. Practical differences that need 
to be considered are changing in the positioning of the 
instrument and the camera view which will improve with 
practice, but at that stage, the necessary practical skills can 
be obtained over a short learning curve (13,14). One the 
most important advantages of this technique is the different 
angle required for stapling, which can be occasionally 

A B

Figure 6 Follow-up CT thorax scan in 12 months’ time axial (A) and coronal (B) view. CT, computed tomography.
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challenging through the standard uniportal VATS approach. 
Increased difficulty could be hidden in certain occasions 

such as left-sided procedures, patients with existing heart 
related disease, patients with high BMI that might affect 
the position of the heart and the diaphragm during the 
operation. Another common difficulty for segmentectomies, 
would be the posterior segments (S2, S6, S9 and S10), which 
can be challenging. Although these segmentectomies can 
be approachable by opening the fissure, in our experience 
we believe that in some cases a traditional intercostal VATS 
technique could be preferable and should be attempted once 
confidence and experience in the more accessible segments 
have been achieved. Finally, completing an intact lymph 
node dissection could be also challenging, which should 
only be considered once the surgeon has gained experience 
in this approach (15).

Conclusions

Uniportal SVATS innovative approach is becoming 
increasingly popular. Current studies suggest that this 
approach has the benefit of minimizing the duration and 
amount of postoperative pain, and as a result enhanced 
recovery program could be facilitated with an overall 
improvement in our patients’ care. These two reported 
case reports with SVATS segmentectomy approach, are 
representative of our department’s experience. 
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