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This brief report accompanying a short video presents a 
less invasive approach to lateral thoracotomy for resection 
of anterior apical lung malignancies infiltrating into the 
ventral first rib. Using only the anterior part of the skin 
incision in the hook approach, the incision was elongated to 
the clavicle midline to expose the ventral half of the first rib 
and thoracic outlet (Figure 1). 

Surgical approaches to lung malignancies invading the 
superior sulcus vary and are mainly distinguished on the 
basis of anterior (ventral) and posterior (dorsal) approaches. 
For tumors invading the dorsal aspect of the first rib, the 
well-known posterior approaches (1,2) are typically chosen 
without hesitation. To expose more of the entire first 
rib, the “hook approach” (3,4) can be useful wherein the 
anterior skin incision of the posterior approach curves up 
to the cranial side of the nipple. With these approaches, 
however, the muscles around the scapula are extensively 
cut. Conversely, for tumors invading the ventral aspect of 
the first rib, the optimal surgical approach is controversial. 
Among surgical procedures for lung malignancies in the 
anterior/ventral thorax to superior sulcus, the anterior 
trap-door approach (5), anterior transcervical-thoracic  
approach (6), and transmanubrial osteomuscular sparing 
approach (TMA) (7) are famous. A combination of two 
approaches involving TMA initially, followed by patient 
placement in the lateral decubitus position would be a 
common practice. A modification of TMA by lowering the 
transverse section of the sternum caudally to the second 
intercostal space is an alternative (8).

We demonstrate the procedure in a patient with lung 
pleomorphic carcinoma infiltrating into the left ventral first 
rib (Video 1). The patient was a 68-year-old man initially 

presenting with chest pain and blood sputum. He had a  
6 cm left lung tumor which was radiologically diagnosed 
as cT3N0–1M0 stage IIB–IIIA non-small cell lung cancer. 
His history was significant for the treatment of myocardial 
infarction and cerebral aneurysm, and his health status 
was fragile. Induction chemoradiotherapy was difficult. 
Although surgery was considered marginally feasible, 
various approaches were considered for excising the ventral 
first rib.

The patient was placed in the right lateral decubitus 
position with the arm raised and a large exposure around 
the left axilla through the anterior chest. Only the ventral 
skin incision of the hook approach through the cranial side 
of the nipple was used, and the incision was elongated up to 
the midline of the clavicle to expose the ventral half of the 
first rib and thoracic outlet. The pectoralis major muscle 
was spared, and the pectoralis minor and serratus anterior 
muscles were dissected to expose the bony thorax. The 
chest was opened at the third intercostal space; then, the 
third and second ribs were cut along the skin incision line. 
Initially, the first rib infiltrated by the tumor was untouched, 
while the left upper lobectomy was proceeded. Next, the 
costoclavicular ligament and subclavius muscle were cut; 
then, the ventral aspect of the first rib was gently separated 
from the sternum and clavicle. After the subclavian vein was 
spared and the anterior scalene muscle was cut, the ventral 
aspect of the thoracic outlet and the peripheral part of the 
subclavian artery were identified. Finally, en bloc resection 
of the first rib infiltrated by the tumor and the left upper 
lobe, and ND2a-1 were successfully achieved. Here, no 
thoracic outlet structures were involved, except for the first 
rib. For closure, the second and third ribs were firmly fixed 
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using rib pins. Pathologically, a complete resection was 
attained, and the patient was diagnosed with pT3N2M0 
stage IIIB pleomorphic carcinoma with invasion of the rib 
cortex and metastasis to the mediastinal and hilar lymph 

nodes (#5, #12u). Although his postoperative course was 
uneventful and he had no restriction in shoulder function, 
adjuvant treatment was difficult as expected. At 7 months 
postoperatively, however, multiple distant metastases to the 
bone and the liver were discovered. Thereafter, the patient 
received the best supportive care.

For surgical approaches in anterior apical lung 
malignancies, the combination of TMA and posterolateral 
approach, Masaoka technique, hook approach, and 
hemiclamshell thoracotomy are possible choices, but these 
procedures may be highly invasive in some cases. The 
procedure presented herein provides an appropriate view 
of the ventral first rib and thoracic outlet as well as the 
intrathorax, is less invasive and easy to perform, and is, 
thus, a possible procedural option to resect anterior apical 
lesions infiltrating into the ventral first rib without severe 
neurovascular involvement. This method is considered to be 
a slight modification of the vertical muscle-sparing/splitting 
thoracotomy (9). Despite the relatively small incision and 
preservation of most skeletal muscles, the necessary surgical 
view can be obtained around the anterior thoracic outlet, 
and the subclavian vein is sufficiently accessible. If more 
manipulation of the vessels or nerves is needed, the more 
rigorous, conventional mediastinal procedures, such as 
TMA, should be chosen. Note this approach may provide 
a slightly limited view for lymph node dissection of the 
subcarinal zone.

Figure 1 Schema (left) of the skin incision (green) and bony thoracotomy (red) and a key finding (video still frame, right). If the view is 
inadequate, the incision can be extended dorsally around the subscapularis angle to the shoulder (gray arrow), so as to convert to the hook 
approach. The photograph shows the ventral aspect of the thoracic outlet and dissection around the left subclavian vein after cutting the 
subclavius muscle. The first rib is taped at ventral and midline portions.

Video 1 A less invasive lateral thoracotomy approach for the 
resection of the anterior apical tumor invading the ventral first 
rib (duration: 5 min 59 s). Using only the anterior part of the 
skin incision in the hook approach through the cranial side of the 
nipple, the incision was elongated up to the midline of the clavicle 
to expose the ventral half of the first rib and thoracic outlet. 
Despite being a relatively less invasive procedure, the necessary 
surgical view can be obtained around the anterior thoracic outlet 
and the subclavian vein is sufficiently accessible. This video image 
is published with the patient’s consent. 
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Currently, minimally invasive procedures are significantly 
advancing as thoracoscopic and robotic surgeries are 
widely performed. Nonsurgical treatments are also rapidly 
developing. Alternatively, open thoracotomy is less 
frequently performed, and unusual types of thoracotomies 
are also becoming less frequent. Nevertheless, reliable 
techniques for open procedure remain important. Although 
the modification presented herein is minor, and it can be 
intimidating to comment on the classic and well-studied 
surgical treatment of anterior apical tumors, we hope that 
this report and the video prompt further discussion on open 
thoracotomy and help daily practice.
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