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INTRODUCTION 

Postoperative fluid accumulation within surgical wounds 

is a common cause of complications such as hematoma, 

seroma, infection, and delayed wound healing. Surgical 

drains are therefore frequently used to evacuate fluid 

collections and prevent the formation of dead space 

following surgical dissection. Suction drains play an 

important role in postoperative management by removing 

fluid from subcutaneous, intra-abdominal, and 

retroperitoneal spaces while also allowing monitoring of 

postoperative bleeding and leakage.1 Drains are broadly 

classified into open and closed systems. Closed drainage 

systems consist of a conduit connected to a collection 

chamber and may function through gravity or negative 

pressure. Closed suction systems such as Jackson-Pratt 

and Blake drains are widely used because they reduce 

contamination risk and facilitate efficient evacuation of 

fluid collections.1 

Negative pressure drainage has been shown to enhance 

wound healing by maintaining tissue plane approximation 

and reducing dead space formation. Fox and Golden 

described continuous suction drains as functioning like an 

“atmospheric bandage” that promotes adherence of tissue 

planes and accelerates wound healing following 

subcutaneous surgical procedures.2 

Closed suction drainage systems also reduce the risk of 

bacterial contamination. In an experimental animal study, 
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Raves et al demonstrated that retrograde bacterial 

migration occurred in 90% of Penrose drains compared 

with only 20% in closed suction drains, indicating the 

superiority of closed suction systems in preventing 

infection.3 

Clinical studies have demonstrated the benefits of 

subcutaneous suction drainage in reducing postoperative 

complications. Harish et al. reported that subcutaneous 

closed suction drains significantly reduce the incidence of 

surgical site infections by draining hematoma and serous 

fluid that serve as a medium for microbial growth.4 In 

head and neck surgery, negative pressure wound therapy 

has been associated with improved wound healing and 

reduced infection rates.5 Similarly, Naik et al observed 

reduced SSI rates, wound dehiscence, and shorter 

hospital stay when subcutaneous suction drains were used 

in emergency laparotomy.6 Comparable findings were 

reported by Pandey et al who demonstrated decreased 

rates of hematoma, seroma, and wound complications 

with the use of vacuum suction drains.7 Similar benefits 

have been reported in gynaecologic oncology procedures 

following cytoreductive surgery.8 

One of the earliest reports by Moss described a simple 

suction drain assembled using butterfly infusion sets and 

vacuum containers for small surgical wounds.9 Despite 

their advantages, commercially available suction drains 

may be costly or unavailable in resource-limited 

healthcare settings. To overcome this limitation, several 

authors have described improvised syringe-based suction 

drainage systems assembled from readily available 

operating theatre materials such as disposable syringes 

and feeding tubes.10-22 These systems provide an 

inexpensive and effective method for achieving closed 

suction drainage. 

The present study aims to evaluate the clinical 

effectiveness and safety of a syringe-based closed 

negative suction drainage system in patients undergoing 

minor surgical procedures. 

CASE SERIES 

This prospective observational case series was conducted 

at B. D. Pandey District Hospital, Nainital, India, from 

January 2024 to June 2025. A total of 24 patients 

undergoing minor surgical procedures with anticipated 

postoperative dead space or fluid accumulation were 

included. Patients undergoing major surgeries with high 

expected drainage output or those with severe systemic 

infection were excluded. 

The study population had a mean age of 28 years and 

included 16 males and 8 females. The syringe-based 

closed suction drainage system was utilized in a variety 

of clinical scenarios, including excision of soft tissue 

swellings (n=12), minor reconstructive procedures (n=7), 

and surgical wounds with potential dead space (n=5). 

Procedures performed included Limberg flap, suturing of 

avulsion lacerations, secondary suturing, epigastric hernia 

repair, and excision of lesions such as lipomas, 

epidermoid cysts, dermoid cysts, and other subcutaneous 

swellings. 

The drainage system (Figure 1) was constructed using a 

disposable syringe (20–50 ml) connected to an infant 

feeding tube. The distal end of the feeding tube was 

perforated and placed within the surgical cavity prior to 

wound closure. After closure, the proximal end was 

attached to the syringe, and negative pressure was 

generated by withdrawing the plunger. The plunger was 

secured in position using a stopper fashioned from 

another syringe plunger and adhesive tape. The system 

allowed continuous closed suction drainage with easy 

monitoring of output. 

 

Figure 1: Our syringe suction drain technique (1-

surgical wound, 2-drain fixation with silk suture, 3-

infant feeding tube, 4-20cc syringe, 5-plunger of 10cc 

syringe used as stopper and secured with                  

adhesive tape). 

Outcomes 

A total of 24 patients undergoing minor surgical 

procedures requiring postoperative wound drainage were 

included in this prospective case series. 

Table 1: Patient demographics. 

Parameters Value 

Mean age 28 years 

Male 16 

Female 08 

Total patients 24 

Patient demographics 

The mean age of the study population was 28 years. The 

majority of patients were male (n=16), while 8 patients 

were female (Table 1). 
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Surgical indications 

The syringe-based suction drainage system was used 

across a variety of minor surgical procedures where 

postoperative dead space or fluid accumulation was 

anticipated. The most common indication was excision of 

soft tissue swellings, followed by minor reconstructive 

procedures and dead space wound closure (Table 2). Our 

procedures included limberg flap; suturing of avulsion 

laceration; secondary suturing; epigastric hernia repair; 

excision of presternal epidermoid cyst, large labial 

dermoid cyst, large lipomas and cyst. 

Table 2: Surgical indications. 

Procedure Number 

Soft tissue swelling excision 12 

Minor reconstructive procedures 07 

Dead space wound closure 05 

Postoperative drainage and outcomes 

The syringe-based suction drainage system functioned 

effectively in all patients and allowed continuous 

evacuation of postoperative fluid with easy monitoring of 

drainage volume through syringe markings. The highest 

drainage volume was observed on the first postoperative 

day, with a mean output of 25 ml. This decreased 

progressively to 12 ml on postoperative day two and 4 

mL on postoperative day three, demonstrating gradual 

obliteration of the surgical dead space. The mean 

duration of drain placement was three days, after which 

drains were safely removed in most patients once 

drainage output had significantly decreased. Importantly, 

no patients developed postoperative hematoma or 

seroma, indicating effective evacuation of wound 

collections by the suction system. Two patients (8.3%) 

developed superficial surgical site infection, which was 

successfully managed with oral antibiotics and local 

wound care without requiring further surgical 

intervention (Table 3). 

Table 3: Patient outcomes. 

Outcome Result 

Mean drainage volume on day 1 25 ml 

Mean drainage volume on day 2 12 ml 

Mean drainage volume on day 3 4 ml 

Mean drain duration 3 days 

Hematoma 0 

Seroma 0 

Surgical site infection 2 

Overall, the syringe-based drainage system provided 

reliable negative pressure drainage, effective prevention 

of postoperative fluid accumulation, and satisfactory 

clinical outcomes in all patients. 

DISCUSSION 

Effective postoperative wound drainage is an important 

component of surgical care, as accumulation of blood, 

serous fluid, or inflammatory exudate within a surgical 

cavity can predispose to complications such as 

hematoma, seroma, wound infection, delayed healing, 

and wound dehiscence. Closed suction drainage systems 

are widely used to eliminate postoperative dead space and 

facilitate continuous evacuation of wound collections 

while minimizing the risk of retrograde contamination.1 

The principle of negative suction drainage in surgical 

wounds was emphasized by Fox and Golden who 

described suction drainage as functioning like an 

“atmospheric bandage,” maintaining close approximation 

of dissected tissue planes and promoting faster wound 

healing following subcutaneous surgical procedures.2 In 

addition to improving tissue approximation, closed 

suction systems offer an important microbiological 

advantage over open drainage systems. In an 

experimental study comparing Penrose drains with closed 

suction drains, Raves et al demonstrated that retrograde 

bacterial migration occurred in 90% of Penrose drains 

compared with only 20% of closed suction systems, 

highlighting the reduced infection risk associated with 

closed drainage techniques.3 

The present prospective case series evaluated the 

effectiveness of a syringe-based closed negative suction 

drainage system in 24 patients undergoing minor surgical 

procedures. The drainage system functioned effectively 

in all cases and allowed simple monitoring of 

postoperative drainage volume through the syringe barrel 

markings. In our study, the mean drainage volume was 

highest on postoperative day one (25 ml) and 

progressively decreased to 12 ml on day two and 4 ml on 

day three, reflecting gradual obliteration of the surgical 

dead space. The mean duration of drain placement was 

three days, after which the drains were safely removed in 

most patients. 

These findings are comparable to those reported by 

Mehrotra et al, who described the use of a syringe suction 

drainage system in small surgical wounds and noted that 

the majority of postoperative drainage occurred within 

the first two to three days, after which drain output 

decreased significantly, allowing early removal of the 

drainage system.12 Similar observations were also 

reported by Sun and Yin, who demonstrated that simple 

syringe suction drainage systems provide adequate 

negative pressure drainage for minor surgical wounds 

while allowing easy monitoring of drainage volume.13 

A key finding of the present study was the absence of 

postoperative hematoma or seroma formation in all 

patients, indicating effective elimination of postoperative 

dead space. Comparable results have been reported in 

studies evaluating conventional closed suction drainage 

systems. Pandey et al demonstrated that vacuum suction 
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drainage significantly reduced postoperative 

complications such as hematoma formation, seroma 

formation, and wound disruption following abdominal 

surgery.7 These findings support the principle that 

continuous negative pressure drainage prevents 

accumulation of fluid collections that may otherwise 

compromise wound healing. 

The incidence of surgical site infection in our study was 

8.3% (2 patients), and both cases were superficial 

infections that resolved with conservative management 

using antibiotics and local wound care. Previous studies 

have emphasized the role of closed suction drainage in 

reducing postoperative infection by preventing 

accumulation of hematoma and serous fluid, which act as 

a medium for bacterial growth. Harish et al demonstrated 

that the use of subcutaneous closed suction drains 

significantly reduced the incidence of surgical site 

infection compared with control groups without 

drainage.4 Similarly, Naik et al reported a lower 

incidence of SSI and wound dehiscence in patients 

undergoing emergency laparotomy when subcutaneous 

suction drains were used.6 These findings support the 

beneficial role of suction drainage in preventing wound 

complications, particularly in surgical wounds with 

potential dead space. 

In addition to conventional suction drainage systems, 

several authors have described low-cost improvised 

suction drainage techniques using disposable syringes, 

particularly for use in resource-limited settings. One of 

the earliest reports of such a system was by Moss, who 

described a simple suction drain assembled using 

butterfly infusion sets and vacuum containers for small 

surgical wounds.9 This concept was further refined by 

Singh et al who introduced a syringe-based suction 

drainage system using a glass syringe and spring 

mechanism to generate negative pressure.10 Subsequent 

modifications replaced glass syringes with disposable 

plastic syringes and simplified the mechanism used to 

maintain negative pressure.11 

Several additional innovations have been proposed to 

improve the practicality and reliability of syringe-based 

drainage systems (Table 4). Weng et al described an 

adjustable suction drainage system that allowed 

regulation of suction pressure using an infusion set 

connected to a syringe reservoir.14 Sunderraj introduced a 

simplified syringe suction drainage technique using a 

piston-locking mechanism, enabling repeated recharging 

of suction without complex equipment.15 Similarly, 

Dwivedi and Gupta reported a syringe-based vacuum 

drainage system that utilized dual plunger mechanisms to 

maintain negative pressure within the syringe chamber.16 

Clinical applications of syringe-based suction drainage 

systems have also been reported across various surgical 

procedures. Venkatachalapathy et al described the 

successful use of a syringe suction drain following 

thyroid surgery and excision of benign subcutaneous 

swellings, demonstrating effective prevention of 

postoperative fluid accumulation.17 Gopal et al also 

reported favourable outcomes using syringe suction 

drainage for small surgical wounds, highlighting the 

simplicity and cost-effectiveness of the technique.18 

Table 4: Chronological evolution of syringe suction 

drainage techniques reported in the literature. 

Study Innovation 

Singh et al10 

Original syringe suction drain 

made of 20cc glass syringe and 

metallic spring 

Singh et al11 

Modified technique by using 

20cc disposable syringe and k 

wire passed through plunger as 

stopper 

Kamath et al22 

Improvised two-in-one syringe 

suction drain using triway 

cannula to drain 2 spaces in 

dupuytren’s contracture. 

Sunderraj15 

Simplified syringe suction drain 

with plunger and rubber band 

as stopper 

Sun13 
Simple syringe suction drain 

with needle cap as stopper 

Weng et al14 
Adjustable suction in syringe 

drain by using infusion set 

Venkatachalapathy 

et al17 

Simple syringe suction drain 

with perforated tube drain and 

needle cap as stopper in thyroid 

surgery. 

Dwivedi et al16 
Syringe vacuum drain using 2 

plungers as stopper 

Igwe et al20 

Spring-assisted De Adotey 

drain using 60ml bladder 

syringe. 

Other authors have proposed further modifications to 

enhance suction stability and expand the clinical 

applications of syringe drainage systems. Park et al 

described the use of negative suction drainage during 

auricular reconstruction to maintain close adherence of 

skin flaps over cartilage frameworks.19 Igwe et al later 

introduced a spring-assisted syringe drainage system 

capable of generating sustained negative pressure using a 

bladder syringe mechanism.20 

More recently, syringe-based suction drainage systems 

have been applied in a variety of surgical settings. 

Vazifdar et al demonstrated that syringe suction drainage 

effectively prevented postoperative seroma formation 

following cesarean section.21 Similarly, Kamath et al. 

described an improvised two-in-one syringe suction 

drainage system capable of draining two adjacent surgical 

cavities simultaneously using a three-way cannula 

connection.22 
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The findings of the present study are consistent with 

these previously reported innovations and further 

demonstrate that syringe-based suction drainage systems 

can provide effective, safe, and economical postoperative 

wound drainage. In addition to preventing hematoma and 

seroma formation, the system allows accurate monitoring 

of drainage volume, easy re-priming of suction, minimal 

patient discomfort, and low cost, making it particularly 

useful in rural hospitals and resource-limited healthcare 

settings. 

Despite these advantages, the present study has certain 

limitations. The sample size was relatively small and the 

study did not include a control group using conventional 

commercial suction drainage systems. Larger 

comparative studies would therefore be useful to further 

evaluate the effectiveness and cost-benefit profile of 

syringe-based drainage systems. Nevertheless, the results 

of this case series suggest that syringe-based closed 

suction drainage represents a practical and reliable 

alternative to commercially available suction drains for 

small surgical wounds, particularly in settings where 

access to specialized surgical equipment may be limited 

like our institution. 

CONCLUSION 

Syringe-based closed negative suction drainage is a 

simple, effective, and economical technique for 

postoperative wound management in selected surgical 

cases. The system can be assembled easily using readily 

available materials and provides reliable negative 

pressure drainage with minimal complications. This 

technique represents a valuable low-cost surgical 

innovation particularly useful in rural hospitals and low-

resource healthcare settings. Larger studies are required 

to further validate its clinical applicability. 
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