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ABSTRACT  

The technique for bronchial stump suturing following lung resection which is currently 

applied in the Department of Thoracic Surgery at the University Hospitals Leuven, Belgium 

owes its name to the Dutch surgeon Dr. Klinkenbergh (1891-1985).  

A true pioneer of cardio-thoracic surgery in Europe, Dr. Klinkenbergh dedicated himself to 

the surgical treatment of pulmonary tuberculosis. His work was praised by his peers for his 

precision and the reasoning behind every gesture.  

The Klinkenbergh technique consists in performing two running sutures which cross each 

other ‘in the same manner as the laces of a shoe’ to close the bronchus, limiting the 

occurrence of broncho-pleural fistulas. In our experience with more than 100 patients in the 

last 5 years (2016-2020) who underwent open pneumonectomy for benign or malignant 

disease, less than 2% developed post-operative broncho-pleural fistulas. 

 

KEY WORDS (5) 
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MAIN TEXT 

Introduction 

What’s in a name? In particular, eponyms, i.e. common nouns derived from the name of a 

person, are a long-lived institution in surgery, as they honour the work of notable figures who 

have made relevant and lasting contributions to their field. They enrich medical literature and 

provide mnemonics to identify specific diseases, procedures or surgical instruments. 

However, if on one hand the use of eponyms plays a role in the preservation of historical 

memory (e.g. Farabeuf, DeBakey, Boerhaeve, Billroth and many others) [1,2], on the other 

hand, the true story behind the name is often deemed to be forgotten [3]. 

At the University Hospitals Leuven in Belgium, the name of a particular suturing technique of 

the bronchial stump is kept alive, which - to the best of our knowledge - is unknown to most 

other centres. This technique owes its name to Dr. Klinkenbergh, a Dutch surgeon whose 

work – as outstanding as it was -, is sadly almost forgotten. 

 

Dr. Klinkenbergh: his life and work 

Dr. Marie Chrétien Albert Klinkenbergh (Figure 1) was born in Sittard, the Netherlands, on 

August 17, 1891, as the son of a physician. After gymnasium, he enrolled at the University of 

Utrecht, where he obtained his medical degree in 1921. He then travelled to Switzerland and 

France to refine his surgical skills, focusing on the treatment of pulmonary tuberculosis.  

Dr. Klinkenbergh later moved back to the Netherlands, to be trained under the esteemed and 

world-renown Prof. Dr. Schoemaker in The Hague (Figure 2). In 1926 he was appointed as 

head of the surgical department of the St.-Antonius Hospital in Utrecht and connected to the 

Berg and Bosch Sanatorium in Bilthoven, where he fully dedicated himself to clinical 

practice, putting to good use his previous experiences [4].  
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As a true pioneer in cardio-thoracic surgery, Dr. Klinkenbergh was one of the founders of the 

first Dutch lung team, a multidisciplinary board for the management and treatment of 

pulmonary diseases, in 1942. He also made several valuable contributions to the development 

of cardiac surgery, implementing the surgical technique for pericardial decortication to treat 

chronic constrictive pericarditis [5]. One of his many disciples, Dr. Brom, later became one of 

the fathers of cardiac surgery in Europe. Dr. Klinkenbergh instead dedicated himself to the 

surgical treatment of pulmonary tuberculosis, developing the bronchial stump closure 

technique that still holds his name. 

His work was praised by his peers for the swiftness of his operation, his precision and the 

reasoning behind every gesture; notably Prof. Dr. Overholt, an acclaimed US thoracic surgeon 

at that time, commended Dr. Klinkenbergh for ‘simplifying every single step’ during an 

operation.  

Besides that, he was praised as a very beloved and appreciated teacher, as he devoted a great 

deal of time to the education of his disciples, priding himself that after training under him they 

had truly become surgeons. He died in Utrecht on November 19, 1985, at the age of 94 [6]. 

 

The Klinkenbergh technique for bronchial stump suturing 

The Klinkenbergh technique was first described in 1955 by Hirdes and Bosch [7] and consists 

in performing two running sutures which cross each other ‘in the same manner as the laces of 

a shoe’ to close the bronchus (Figure 3a). In this way, any increase of the tension on the 

suture (oedema of the bronchial mucosa, coughing, etc.) will tighten the suture threads, 

preventing leakage. Later in Leuven, Prof. Dr. Deneffe (cf. infra) underlined that while 

suturing, the pars membranacea is protected by folding it inside the bronchial lumen, whereas 

the pars cartilaginea constitutes the outer layer for the entire bronchial circumference (Figure 
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3b). The bronchial stump is then protected with a pleural flap and buried in the mediastinum, 

for additional fat coverage.  

Klinkenbergh carried out over 600 lung resections for pulmonary tuberculosis at the Berg and 

Bosch Sanatorium in Bilthoven between 1949 and 1953, with surprisingly low mortality (19 

patients, 3.1%) and morbidity at that time. Remarkably, post-pneumonectomy broncho-

pleural fistulas (BPFs) were reported in 2% of the cases [7]; an impressive result, considering 

that almost 70 years later BPF remains one of the most dreaded complications after 

pneumonectomy, with an incidence ranging from 4.5% up to 20% [8,9] and an associated 

mortality, reaching up to 50%,[10]. Surprisingly, Dr. Klinkenbergh was not included among 

the authors of the aforementioned paper [7]. 

 

The Klinkenbergh technique owes its efficacy to two particular features: 

First, it can performed on a clamped bronchial stump, thus favouring asepsis and protecting 

the main airway from blood dripping; this reduces the risk of infection and post-

pneumonectomy empyema, especially in patients undergoing lung resection for pulmonary 

tuberculosis.  

Secondly, compared to interrupted stitches, the running suture allows a better approximation 

of the bronchial mucosae, increasing the air and fluid tightness [11] and, together with the 

pleural flap coverage and the folding of the pars membranacea inside the bronchial lumen, 

sealing of the bronchial stump.  

 

Klinkenbergh’s legacy in Leuven 

This technique has found its way to the University Hospitals Leuven in the late seventies by 

Prof. Dr. Deneffe, who trained in Toronto under Prof. Dr. F.G. Pearson and in Leuven under 

Prof. Dr. Stalpaert, who in turn was a disciple of Prof. Dr. Brom.  
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The technique was passed on by our former teachers (Figure 4a) and is still performed today 

by the eight staff surgeons from the department of thoracic surgery (Figure 4b) for bronchial 

stump closure after open thoracotomy pneumonectomy/anatomical resections with excellent 

outcomes (Figure 5). Clamping the bronchial stump (as in the original Klinkenbergh 

technique) is not deemed necessary in case of pulmonary resections for lung cancer or non-

infectious diseases (as tuberculosis and other bacterial and mycotic lung infections have 

become rare), therefore the suture is usually nowadays performed on an open bronchus to 

avoid damaging the bronchial cartilage and/or mucosa. Of course, caution is needed to avoid 

spillage of secretions. For left pneumonectomies, a bronchial clamp can be used to extract the 

left main bronchus so that the manual suture can be performed near the carina.  A long 

bronchial stump is more prone to necrosis and can be a source of collection of bronchial 

secretions and infection. After pneumonectomy, we rinse the pleural cavity with 

approximately five litres of saline solution.  

Mainly after right pneumonectomy and/or after induction therapy, an intercostal muscular 

bundle is dissected and used to cover the bronchial stump after suturing. If this muscle is not 

available, a pleural flap or mediastinal fat pad is used as coverage. Our institutional database 

revealed that out of more than 100 patients who underwent open pneumonectomy for benign 

or malignant disease in the last 5 years (2016-2020), less than 2% developed post-operative 

BPFs, similarly to the Berg and Bosch Sanatorium experience.  

Furthermore, in a reported series of 56 consecutive patients who underwent extrapleural 

pneumonectomy for malignant pleural mesothelioma between 2003 and 2014, not a single 

BPF (0%) was observed [12]. 
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Conclusion 

In conclusion, the 70-year-old Klinkenbergh technique is still a safe, effective and reliable 

option for bronchial stump closure, especially after pneumonectomy. Dr. Klinkenbergh left 

behind a unique legacy in his field; his contributions to lung surgery are still pertinent and 

find its representation in everyday surgical practice at the University Hospitals Leuven. To 

end  with Lord Byron’s words, ´These are deeds which should not pass away, and names that 

must not wither …´[13].  
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FIGURE LEGENDS (5) 

 

Figure 1. Portrait of Dr. Klinkenbergh. Available at: 

http://resources.huygens.knaw.nl/retroboeken/persoonlijkheden/#source=1&page=809&view

=imagePane. (accessed July 6; 2021) 
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Figure 2. Prof. Dr. Schoemaker and his team during an operation in 1922. Dr. Klinkenbergh 

is the second on the top left. Photograph by P. van Tol. Available at: 

https://commons.wikimedia.org/wiki/File:Jan_Schoemaker_performing_a_surgical_operation,

_1922._Photog_Wellcome_V0029747.jpg (accessed July 6; 2021) 
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Figure 3: a) The Klinkenbergh technique for bronchial stump suturing. From Hirdes JJ, 

Bosch MW. Pneumonectomy in pulmonary tuberculosis without thoracoplasty; clinical results 

and lung function studies. J Thorac Surg 1955;30:719-40.  
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b) The pars membranacea is folded inside the bronchial lumen and the pars cartilaginea is 

the outer layer of the bronchus on its entire circumference. Drawing by Em. Prof. Dr. Deneffe 

(†) available at the Department of Thoracic Surgery at the University Hospitals Leuven, 

Belgium.  

 

Figure 4. a) The founding fathers of general and cardiothoracic in Leuven; from left to right: 

Em. Prof. Dr. Stalpaert (†); Em. Prof. Dr. G. Deneffe (†); Em. Prof. Dr. J. Gruwez; Em. Prof. 

Dr. Lacquet (†); Em. Prof. Dr. P. Broos: Em. Prof. Dr. W. Daenen; Em. Prof. Dr. T. Lerut.  

b) The current members of the Department of Thoracic Surgery at the University Hospitals 

Leuven in Belgium: from left to right: Prof. Dr. L. Depypere; Prof. Dr. H. Decaluwé; Dr. H. 
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Van Veer; Prof. Dr. D. Van Raemdonck; Prof. Dr. P. De Leyn (chair); Prof. Dr. L. 

Ceulemans; Prof. Dr. Ph. Nafteux; Prof. Dr. W. Coosemans. 

Pictures Courtesy: Prof. Dr. D. Van Raemdonck 
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Figure 5. Intra-operative picture of the Klinkenbergh technique for bronchial stump suturing 

after pneumonectomy. a) The pars membranacea is folded. b) The pars cartilaginea is closed 

with a single running suture. c) The bronchial stump is covered by the azygos vein. 

 Pictures Courtesy: Prof. Dr. D. Van Raemdonck  
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