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ÖZ
Amaç: Bu çalışmada giyotin tekniği ile yapılan video 
yardımlı torakoskopik lobektominin cerrahi sonuçları ile 
klasik video yardımlı torakoskopik lobektomi sonuçları 
karşılaştırıldı.
Ça­lış­ma pla­nı: Ocak 2013 - Aralık 2019 tarihleri arasında, 
benign akciğer patolojileri nedeniyle video yardımlı 
torakoskopik lobektomi uygulanmış toplam 49 hasta 
(20 erkek, 29 kadın; medyan yaş: 45 yıl; dağılım, 11-73 yıl) 
retrospektif olarak incelendi. Hastalar iki gruba ayrıldı: 
lober arter ve lober bronşun tek stapler kullanılarak aynı 
anda kesildiği giyotin tekniği grubu (n=31) ve klasik video 
yardımlı torakoskopik lobektomi yapılan kontrol grubu 
(n=18). Hastaların demografik özellikleri, cerrahi türü, 
akciğer rezeksiyonu türü, cerrahi süresi, ameliyat sonrası 
hastanede yatış süresi, ameliyat sonrası patoloji sonucu, 
komplikasyonlar ve takip verileri kaydedildi.
Bulgular: Kontrol ve giyotin tekniği gruplarında medyan 
ameliyat süresi sırasıyla 142.5 (dağılım, 60-237) dk. ve 
90 (dağılım, 55-180) dk olup, istatistiksel olarak anlamlı bir 
fark vardı (p<0.05). Bronşektazi, her iki grupta da en sık 
histopatolojik tanı idi. Hastaların hiçbirinde ameliyat sırasında 
komplikasyon, uzun dönem komplikasyon veya mortalite 
gözlenmedi.
So­nuç: Giyotin lobektomi tekniği ameliyat süresini anlamlı 
olarak azaltır. Lober arter ve lober bronş çevresindeki adventisya 
ve bağ doku, arter ve bronşun stapler ile kapanmasını sağlayarak, 
stapleri güçlendirir. Video yardımlı torakoskopik lobektomide 
giyotin tekniği ameliyatı kolaylaştıran ve ameliyat süresinin 
kısalmasını sağlayan düşük maliyetli, güvenilir ve pratik bir 
yöntem olarak görünmektedir.

Anah­tar söz­cük­ler: Giyotin tekniği, lobektomi, cerrahi, video yardımlı 
torakoskopik cerrahi.
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ABSTRACT
Background: In this study, we aimed to compare the surgical 
results of video-assisted thoracoscopic lobectomy with the 
guillotine technique to the results of conventional video-assisted 
thoracoscopic lobectomy. 
Methods: Between January 2013 and December 2019, a total 
of 49 patients (20 males, 29 females; median age: 45 years; 
range, 11 to 73 years) who underwent video-assisted thoracoscopic 
lobectomy for benign lung pathologies were retrospectively 
analyzed. The patients were divided into two groups: the guillotine 
technique group (n=31) who had simultaneous cutting of the lobar 
artery and lobar bronchus with a single stapler, and the control group 
(n=18) who received conventional video-assisted thoracoscopic 
lobectomy. Demographic features of the patients, type of surgery, 
type of pulmonary resection, duration of the operation, postoperative 
length of hospital stay, postoperative pathological examination 
result, complications, and follow-up data were recorded.
Results: The median operation time was 142.5 
(range, 60 to 237) min and 90 (range, 55 to 180) min in the control 
and the guillotine technique groups, respectively, indicating a 
statistically significant difference (p<0.05). Bronchiectasis was 
the most common histopathological diagnosis in both groups. 
No intraoperative complication, long-term complications or 
mortality were observed in any of the patients.
Conclusion: The guillotine lobectomy technique significantly 
reduces the duration of the operation. The adventitia and 
connective tissue around the lobar artery and lobar bronchus 
enable the closure of these structures with the supporting 
tissue and, therefore, reinforces the staples. The guillotine 
technique in video-assisted thoracoscopic lobectomy seems to 
be a cost-effective, reliable, and practical method that provides 
intraoperative convenience and shortens the operation time.
Keywords: Guillotine technique, lobectomy, surgery, video-assisted 
thoracoscopic surgery.
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Lobectomies performed with video-assisted 
thoracoscopic surgery (VATS) are proven to be superior 
to lobectomies performed by thoracotomy, and VATS 
have become widely used in surgical interventions 
characterized by fewer surgical incisions and rapid 
recovery times.[1] With the development of technology, 
progress has been made in VATS lobectomy techniques, 
and its use has become routine.

In this study, we developed the “guillotine 
technique” in which the lobar artery and bronchus 
were divided with a single stapler at the same time in 
patients who underwent VATS lobectomy. Our aim was 
to compare the results of the guillotine technique with 
the conventional videothoracoscopic lobectomies in 
patients undergoing thoracic surgery.

PATIENTS AND METHODS
This single-center, retrospective study was 

conducted at Medicine Faculty of Selçuk University, 
Department of Thoracic Surgery between January 
2013 and December 2019. A total of 49 patients 
(20 males, 29 females; median age: 45 years; range, 
11 to 73 years) who underwent VATS lobectomy for 
benign lung pathologies were included. All VATS 
lobectomies due to primary and secondary lung cancer 

and trauma and lung resections with thoracotomy were 
excluded. The patients were divided into two groups: 
the guillotine stapler technique group (n=31) in which 
the lobar artery and lobar bronchus were divided 
with a single and same stapler at the same time, and 
the control group (n=18) undergoing conventional 
VATS lobectomy. Operation time, hospitalization 
time, and complications were compared between the 
groups. Demographic features of the patients, type of 
surgery, type of pulmonary resection, duration of the 
operation, postoperative hospital stay, postoperative 

Figure 2. (a) Illustration of pulmonary vascular and bronchial structures (posterior view). (b) The dividing the lobar 
artery and lobar bronchus together with the same staple. (c) Illustrative image of the lobar vein, artery and bronchus 
after firing the staple.

(a)

(b)

(c)

Figure 1. The intraoperative view: Pulmonary vein (right lower 
lobe) was divided with a vascular 30-mm staple.
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pathology, complications, and follow-up were 
recorded. A written informed consent was obtained 
from each patient. The study protocol was approved 
by the Medicine Faculty of Selçuk University Local 
Ethics Committee (No: 2020/247). The study was 
conducted in accordance with the principles of the 
Declaration of Helsinki.

Conventional stapler technique (control group)
The vein, artery, and bronchus of the lobe planned 

to be resected were dissected and divided separately 
using 60-mm purple staples (EndoGIA™ Medtronic; 
Covidien, Mansfield, MA, USA) for the bronchus 
and 30-mm white staples (EndoGIA™ Medtronic; 
Covidien, Mansfield, MA, USA) for the vessels.

Guillotine stapler technique
The lobe vein was dissected and divided by 

using a 30-mm white stapler (EndoGIA™ Medtronic; 
Covidien, Mansfield, MA, USA) (Figure 1) and, then, 
both the artery and the bronchus were dissected 
and divided together by firing a 60-mm purple 
Tri-Staple™ (EndoGIA™ Medtronic; Covidien 
Mansfield, MA, USA) in the guillotine stapler 
technique (Figures 2 and 3).

Statistical analysis
Statistical analysis was performed 

using the IBM SPSS version 25.0 software 

(IBM Corp., Armonk, NY, USA). Descriptive data 
were expressed in mean ± standard deviation (SD), 
median (min-max) or number and frequency. The 
normal distribution of univariate data was evaluated 
using the Shapiro-Francia test. The Mann-Whitney 
U test was used with Monte Carlo results for the 
comparison of two independent groups, according to 
quantitative data. The Fisher s̓ exact test was used for 
the comparison of categorical variables. A p value of 
<0.05 was considered statistically significant. 

RESULTS
Demographic characteristics of the patients are 

shown in Table 1. The most common complaint was 
cough in 28 (57.1%) patients.

The guillotine stapler technique was used in 
31 (63.2%) cases, and the conventional stapler 
technique was used in 18 (36.8%) cases. A lower 
lobectomy, 15 on the right and 18 on the left side with 
a total of 33 (67.3%) cases was the most common 

Figure 3. (a) The intraoperative view of dividing the artery and bronchus together with 60-mm staple. (b) The image 
of lobar hilus after left upper lobectomy.

(a) (b)

Table 1. Demographic characteristics of patients

Guillotine group Conventional group
n Mean±SD n Mean±SD

Male 14 44.5±17.8 6 50±17.6
Female 17 38.4±13.5 12 40.4±15.1
Total 31 41.2±15.6 18 43.6±16.1

Table 2. Type of pulmonary resection

Guillotine 
group

Conventional 
group

Resected part n n
Right upper lobectomy 2 0
Right lower lobectomy 11 4
Left upper lobectomy 1 0
Left lower lobectomy 13 5
Right middle lobectomy 1 5
Lingular resection 1 1
Bilobectomy inferior 1 3
Bilobectomy superior 1 0
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operation (Table 2). No intraoperative complication 
was observed in either group, and no case required 
conversion to thoracotomy. Postoperative intensive 
care was not required in any of the patients.

The median operation time was 142.5 
(range, 60 to 237) min and 90 (range, 55 to 180) min 
in the control and the guillotine technique groups, 
respectively, indicating a statistically significant 
difference (p<0.05) (Table 3, Figure 4).

The median postoperative length of 
hospitalization was 6.5 (range, 4 to 43) days 
and 7 (range, 3 to 26) days in the control and 
guillotine stapler technique groups, respectively. 
In the control and guillotine stapler technique 
groups, complications were found in two (11.1%) 
and five (16.1%) cases, respectively, within the first 
three months after surgery (Table 4). There was 
no statistically significant difference between the 
two groups in terms of hospitalization time and 
complications (p>0.05). Bronchiectasis was the most 
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Figure 4. The operation time of two groups.
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Table 4. Postoperative complications within the first 
three months

Guillotine 
group

Conventional 
group

Total

Complication n n n
Prolonged air leak 1 1 2
Pneumothorax 1 1 2
Atelectasis 1 0 1
Pneumonia 1 0 1
Pleural effusion 1 0 1
Total 5 2 7
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common histopathological diagnosis in both groups 
(Table 5). The median follow-up was 33 (range, 
6 to 79) months and 24 (range, 6 to 53) months 
for the control and guillotine technique groups, 
respectively. There were no long-term complications 
or mortality.

DISCUSSION
Benign lung diseases are usually accompanied 

by inflammation or occur with secondary infection. 
Therefore, peribronchial hyperplasic lymph nodes 
due to chronic bronchitis or pneumonia, adhesions 
between the artery and bronchus, and hypertrophy of 
the bronchial arteries are observed.[2] Conglomerated 
lymph nodes negatively affect the dissection of 
the artery and bronchus in the lobar hilus. The 
hilus becomes more rigid with the lymph nodes 
containing calcification. In these cases, there is a 
high risk of complications, such as bleeding during 
hilus dissection.[3] Therefore, conversion to an open 
thoracotomy is very likely for these cases.

Historically, the first VATS lobectomy was 
reported by Giancarlo Roviaro, MD[4,5] and the first 
simultaneous stapled lobectomy was reported by 
Lewis et al.[6] In the Lewis’ technique, the lobar vessels 
and bronchus were stapled together simultaneously. 
However, it could not be safer for the classical 
oncological lobectomy. Also, there were “en masse” 
or “simultaneous stapled” lobectomy techniques as 
described in the literature.[7,8] Dividing the lobar 
pulmonary vein firstly is the main difference of 
guillotine lobectomy from the described techniques. 
The artery and bronchus are stapled together. From 

this point of view, it can be performed in oncological 
surgery, even in malignant peripheral pulmonary 
nodules. Therefore, the guillotine technique is not a 
partial repetition of the origins of the lobectomy, but 
a superior modification of it, particularly in terms of 
the operation time.

The operation time for VATS lobectomy is 
approximately 180 min or longer.[9-11] It has been shown 
that the guillotine stapler technique significantly 
reduces the operation time in VATS lobectomy, thereby, 
reducing the time of general anesthesia.[12,13]

In the literature, the average length of hospital 
stay after VATS lobectomy has been reported as 
less than seven days.[9,11] In this study, the median 
length of hospital stays of both groups are consistent 
with the literature. Although the median length of 
hospital stay in the guillotine technique group was less 
than in the control group, it did not reach statistical 
significance. This result can be attributed to the 
fact that the presented technique does not cause a 
difference to change the length of hospital stay. In 
terms of postoperative complications, the absence of a 
significant difference with classical VATS lobectomy 
results also makes the guillotine stapler technique 
suitable for use.

Furthermore, using a number of endoscopic staplers 
in guillotine lobectomy makes the operation more 
cost-effective. While VATS lobectomies performed 
with the guillotine stapler technique require two 
staples, conventional VATS lobectomy requires three 
staples at least. Therefore, the lesser staples cause 
lesser cost.

Table 5. Histopathological examination results

Guillotine group Conventional group Total
Pathology n n n
Bronchiectasis 20 15 35
Congenital cystic adenomatoid malformation 3 0 3
Bronchogenic cyst 2 0 2
Abscess 2 0 2
Aspergillosis 1 1 2
Hamartoma 1 1 2
Necrotizing granuloma 0 1 1
Atypical adenomatoid hyperplasia 1 0 1
Bronchiolitis obliterans organized pneumonia (BOOP) 1 0 1
Total 31 18 49
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Since the lobar artery and the bronchus lie 
together in the hilus, they can be dissected from the 
parenchyma at the same time, and divided with the 
same stapler in a single maneuver. This eliminates 
the risk of bleeding from the dissection of the 
hilus and, therefore, the possibility of conversion to 
thoracotomy, which enables an uneventful surgery. 
The guillotine stapler technique can be easily 
performed by any surgeon accustomed to VATS 
lobectomies, the learning curve is shorter than in 
conventional technique, and does not require more 
surgical ability than conventional lobectomies. Also, 
in cases where there is adhesion due to hilar calcific 
lymph nodes, the artery and bronchus can be safely 
divided with staples without having to separate 
them.[14] Stabilization of both the vessel and bronchus 
together enables the closure of these structures with 
the supporting tissue provided by the adventitia and 
connective tissue around these structures, which 
acts as a stapler reinforcer. Another advantage is 
protection of the vein against intimal damage and 
vascular avulsion due to staple.

Bronchovascular fistulas are frequently presented 
as case reports in the literature, and their common 
points are mechanical stress applied to the vessel 
and/or local infection.[15] In the technique applied in 
this study, no mechanical stress was applied to the 
vessel. Moreover, the tissues between the vascular 
and bronchial structures separate the artery and the 
bronchus and act as a physical barrier.[16] Extravascular 
and extrabronchial structures such as pleura, lymphatic 
tissue, and periadventitial tissues act as buttresses. 
We believe that these anatomical structures not only 
strengthen the staple line by providing additional 
support like a pledgeted suture, but also prevent 
the bronchovascular fistula functioning as a barrier 
between artery and bronchus.

The fact that the lobar veins are separate structures 
from the hilus allows them to be divided separately. 
However, while performing lobectomy with the 
guillotine technique, remaining lobar arteries and 
bronchial branches should be protected during the 
division of the artery and bronchus. Therefore, lower 
lobectomies are relatively easy and feasible resections 
in the guillotine technique. During upper and middle 
lobectomy, the arteries of the remaining lobes must be 
exposed and protected. Ventilation of the remaining 
parenchyma must be also confirmed following the 
closure of the stapler.

Currently, VATS lobectomy is a safe and 
feasible surgical approach with low morbidity and 
mortality.[17,18] The development of technology would 

lead to the diversification of techniques in surgeries 
such as VATS lobectomy, which closely involve 
technology.

The limitations of this study are that it has a 
retrospective and single-center design. Further large-
scale, prospective studies are needed to confirm these 
findings.

In conclusion, while performing anatomical lung 
resection in benign inflammatory lung diseases, 
dissection and separate division of the artery and 
bronchus can be very difficult due to severe hilar 
adhesion and incomplete fissures. In such cases, the 
guillotine technique can be implemented as a plan 
B and is reliable, and this practical method provides 
intraoperative convenience and shortens the operation 
time.
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