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Introduction

Chest tubes play an important role in thoracic surgery for 
the drainage of fluid and air from the pleural cavity. Removal 
of chest tubes can cause pneumothorax, hemothorax 
and fluid leakage (1-3). To prevent this a nonabsorbable 
purse string horizontal mattress suture is usually placed 
at the time of surgery to aid skin closure after chest tube 
removal (4,5). This suture helps to prevent atmospheric 
air re-entry during drain removal and fluid leakage after 
removal. The purse string suture however can cause pain, 
infection, unsightly scar, and the need for suture removal 
increasing cost and burden for the patient. To avoid these 
complications a novel technique using a single continuous 
absorbable knotless barbed suture to close the skin wound 
and as a purse string was described (6). With this technique 
the need for additional assistance during removal, for 

knotting and tightening of the suture after chest tube 
removal and for future suture removal were avoided. There 
was also better healing of the wound with superior cosmesis 
due to absence of wound tension and foreign body reaction. 
There were however some disadvantages associated with 
is technique. In this technique the muscle layer and main 
skin incision were closed first making subsequent purse 
string placement around the chest tube difficult due to 
limited space and especially if the chest drain size is large 
(>24 F). As anchoring of the chest tube is done last as it 
can cause accidental dislodgement or displacement. Due to 
the skin and purse string suture being a single continuous 
strand, tightening of the suture during removal can cause 
suboptimal closure of skin edges over the chest tube site 
especially if the wound is long. Overzealous tightening of 
the suture can cause pain, excessive tension and puckering 
of the whole skin wound with inferior cosmesis. To address 
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some of these flaws a modified technique is described.

Surgical techniques (video 1)

(I) A single absorbable 3 0 Monocryl (Stratafix, Ethicon, 
Somerville, NJ) or 3 0 Monoderm (Quill B Braun) 
unidirectional barbed suture is used for purse string 
and skin closure.

(II) The purse string suture is anchored to the adjacent 
muscles and subcutaneous tissues first near the skin 
exit point of the chest tube. This provides a stable, 
strong and water tight anchoring closure around the 
cheat tube site. This helps prevent the ingress of air 
during removal of chest tube and the leakage of fluid 
after chest tube removal which can be a problem in 
VATS when the chest tube is often placed through the 
un-tunnelled utility incision (Video 1, 0.10 s–1.14 s).

(III) It is continued subcuticularly around the chest tube 
and existed 1-2 cm out from the skin edge leaving a 
sufficient length of suture for subsequent tightening 
during removal. Putting the purse string first before 
closure of skin and muscle layers provides adequate 
room for accurate placement of purse string suture 
around the chest tube site and prevent accidental 
placement of suture though the chest tube wall  
(Video 1, 0.16 s–2.07 s).

(IV) The chest tube is then anchored to the skin with silk 
1 0 suture to prevent displacement or dislodgement 
(Video 1, 2.09 s–3.10 s).

(V) The rest of the muscle and subcutaneous layer is 
closed with Vicryl (polyglactin Ethicon Somerville 
NJ) 2 0 suture (Video 1, 3.12 s–4.19 s).

(VI) The skin is then closed by subcuticular suturing with 
the remainder of the same barbed suture (Video 1, 
4.20 s–4.55 s).

(VII) Surgical skin glue (Dermabond, Ethicon) is applied 
over the wounds with a small light non allergenic 
dressing applied over the chest drain site (Video 1, 
4.56 s–5.24 s).

(VIII) Chest tube is removed by the bedside without any 
assistance by the following steps (Video 1, 5.25 s–6.10 s).
(i) Division of anchoring silk suture; 
(ii) Application of pressure gauze over the chest 

tube skin exit point; 
(iii) Patient instructed to do Valsalva manoeuvre (7,8); 
(iv) Rapid removal of tube with gentle tightening 

of the purse string barbed suture.

Discussion

Main considerations in chest tube care is to anchor it 
securely to prevent dislodgement and to remove it without 
complications (8). Removal of chest tubes can cause 
pneumothorax, hemothorax and pleural fluid leakage. To 
prevent this a nonabsorbable horizontal mattress purse 
string suture is usually placed at the time of surgery to aid 
skin closure and healing after chest tube removal. This 
suture helps to prevent atmospheric air re-entry and fluid 
leakage. The purse string suture however can cause pain, 
infection, and unsightly scar especially in young females. 
There is also the need for future suture removal increasing 
cost and burden for the patient (1-6).

Chest tube removal is usually done by a junior doctor 
or a nurse assistant frequently in crammed poorly lighted 
bedside conditions. It can be a challenging task requiring 
coordination between patient, doctor and nurse failing 
which may require reinsertion of chest tube. The usual 
steps involved are dividing of the anchoring suture first, 
followed by advance pre knotting of the purse string suture, 
then applying gauze pressure over the tube site followed 
by asking the patient to do a Valsalva manoeuvre, then 
pulling the tube out quickly followed by further gauze 
pressure on the wound while tightening the pre-knotted 
suture quickly without breakage (7,8). Mistakes can occur 
at any one of these steps. Accidental division of the purse 
string suture mistaken for the anchoring suture can occur 
especially if the 2 sutures are anchored closely together 
with no colour differentiation. In these circumstances the 
purse string suture has to be reinserted at the bedside under 

Video 1 Technique of using barbed suture as purse string suture 
for chest tube placement.
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local anaesthesia. Overzealous knotting and tightening of 
the purse string can cause suture breakage and acute pain 
causing the patient to suck in atmospheric air. Loosely 
opposed skin edges can cause pleural fluid leakage (3,9). 
In all these circumstances the purse string suture has to 
be reinserted at the bedside under local anaesthesia. To 
simplify chest tube removal steps some surgeons do not 
routinely use a purse string for chest tube removal but apply 
a heavy compressive petroleum buttressed gauze bandage 
over the wound after chest tube removal, removing it after  
48–72 hours (10). To reduce the risk of pneumothorax and 
fluid leakage using this technique, subcutaneous tunnelling 
of the chest tube track is done for spontaneous soft 
tissue closure of the track. Tunnelling however increases 
intercostal pain and neuralgia. In the era of minimally 
invasive surgery chest tubes are routinely placed directly 
through a port or utility incision without tunnelling often 
requiring a purse string suture. Others have tried to close 
the wound at the time of chest drain removal which is 
difficult to do at the bedside causing considerable pain and 
distress to patient (11).

To simplify and decrease morbidity of chest tube 
removal, a novel technique using a single continuous 
knotless barbed suture both as a purse string suture and 
for skin closure was described (6). With this technique 
the tube can be removed by the bedside safely and quickly 
with minimal assistance without any knots and future 
suture removal. This was possible due to the absorbable, 
knotless, and self-locking properties of the unidirectional 
barbed sutures. This technique though excellent has some 
problems. As anchoring of the chest tube is done last, it 
can cause accidental dislodgement or displacement of the 
chest tube. The closure of the skin, subcutaneous and 
muscle layers are done first making subsequent placement 
of subcuticular suture around the chest tube difficult due 
to limited space. Sometimes due to the continuous nature 
of the purse string and skin closure suture opposition of 
the chest tube skin edges is suboptimal after chest tube 
removal especially if the wound is long. Further attempts at 
tightening of the suture causes puckering of the skin wound. 

In the modified technique instead of using the same 
continuous suture for wound closure and purse string, 
they are individually closed by separate barbed sutures 
with different anchoring points. This is done by dividing a 
single barbed suture into 2 appropriate lengths. Inserting 
the purse string suture first before the main wound closure 
allows the chest tube to be anchored early to prevent 
dislodgement. Importantly it gives better exposure and 

more room for easy accurate placement of the subcuticular 
purse string suture especially when using large bore chest 
tubes. It also helps reduce the risk of accidental chest 
tube wall injury or inclusion in the suture. This technique 
provides a tight seal around the chest tube reducing risks 
of pneumothorax and fluid leakage after removal which 
can be a problem especially in VATS where the utility 
incision is not tunnelled. Separating the wound closures 
also ensures a tension free accurate opposition of the 
chest tube skin edges without skin puckering during chest 
tube removal. There is also less pain reducing the risk 
of atmospheric air re-entry. Using a knotless absorbable 
barbed suture minimises foreign body reaction causing less 
infection, better cosmesis and wound healing with little 
post-operative wound care needed and avoiding future 
suture removal (12).

Conclusions

Use of single absorbable knotless unidirectional barbed 
suture as a purse string provides a simple safe bedside 
technique for chest tube removal as well as decreasing 
morbidity for the patient.
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