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Abstract
Endoscopic surgery uses many of disposable instruments which packed with plastic. We investigate 
the amount of plastic waste of each open and endoscopic surgery to know the actual situation 
and to try to reduce plastic surgery during operation. Total plastic weight is twice or three times 
heavier in endoscopic surgery than open surgery. However total medical waste in long operation 
is tend to be heavy in Open surgery. Even appendectomy and herniorrhaphy many of plastic are 
used in endoscopic surgery. Since the development and widespread practice of endoscopic surgery, 
there has been an increase in the number of disposables, and the plastic waste that packs them. We 
endoscopic surgeons try to demand that medical device companies reduce the amount of plastic 
wrapped in medical devices to keep the earth environment.
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Introduction
Since 1990, endoscopic surgery grows rapidly as well developed and patient acceptable method, 

and the disposable medical instruments increase in the world. Although the medical wastes share 
a little part of total industrial wastes, we should be aware of the earth environment. The plastic 
waste has been major problems of the earth environment. The infected medical wastes including 
endoscopic disposable instruments are burned completely, which may cause CO2 increasing. On 
the other hand, almost endoscopic disposable instruments are covered with plastic before use, and 
they are discarded as plastic waste (Figure 1). We investigate the medical waste during surgery in the 
focus of the plastic waste of open surgery and endoscopic surgery.

Methods
We investigate the weight of medical waste during surgery from patients since April 2019 to July 

2020 who got surgery in our hospital. The medical waste is classified to Infected Waste (IW), Ordinal 
Paper Waste (OW), and Plastic Waste (PW). The amount of wastes in endoscopic surgery (34 cases), 
open surgery (21 cases) and converted endoscopic to open surgery (5 cases) are investigated. The 
operative time and amount of waste for each procedure were compared and discussed.

Results
As shown in Figure 2A, in terms of the total amount of waste, converted surgery is the most 

common, followed by open surgery and endoscopic surgery. As shown in Figure 2B, IW increases 
with time in open surgery, while in laparoscopic and converted surgery it increases for about 3 
h after the start of surgery but remains constant thereafter. This is because in the case of open 
surgery, the amount of gauze used increases over time, whereas in the case of laparoscopic and 
converted surgery, the majority of IWs are made with disposable instruments. The amount used 
often depends on the procedure and does not increase with a longer surgery. As shown in Figure 
2C, OW increases with time in open surgery and converted surgery. Laparoscopic surgery does not 
use so many OW. PW increases within 3 h of the start of surgery, as the previously mentioned in 
total waste in endoscopic surgery. PW volume increases over time in the case of open surgery and 
converted surgery (Figure 2D). By operative method as shown in Table 1, Plastic Waste (PW) is 
more common in endoscopic gastrectomy and colon/rectal surgery than in open surgery, because 
most instruments used in endoscopic surgery are packed in plastic. The reason why the IW of 
endoscopic gastrectomy and colon/rectal surgery are only twice heavier than IW of open surgery 
is probably because of the fact that heavy gauze waste, containing blood, is counted more in open 
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surgery. We use Semi-disposable trocar for laparoscopic surgery. We 
believe that this reduces plastic waste in any way possible. The reason 
why the endoscopic procedure with the similar operative time but the 
cholecystectomy produces less plastic waste than the appendectomy 
is because the appendectomy is performed in a single port and the 
single port instrument is packed with more plastic. Even if it is a 
relatively short operation, many disposable instruments are used 
for endoscopic hernia repair. Although various types of meshes are 
packed with plastic and they are used in both open and endoscopic 
herniorrhaphy, PWs are increased by using a tucker in endoscopic 
surgery.

Discussion
Plastic is an important material in our daily lives due to its 

versatility, light weight and low production cost. Plastics became 
essential in many sectors such as construction, engineering 
applications, automotive, aerospace and medical industry. In modern 
society, plastics are used in various fields due to their convenience. 
Therefore, the increase in plastic waste has become a major 
environmental problem [1-4]. Since 1990, endoscopic surgery grows 
rapidly as well developed and patient acceptable method, and the 
disposable medical instruments increase in the world [5,6]. Although 
the medical wastes share a little part of total industrial wastes, we 
should be aware of the earth environment. When considering solid 
waste composition, it is necessary to incorporate various factors into 
the analysis [7]. In the present study, it was found that disposable 
instruments used in endoscopic surgery are incinerated as IW, while 
open surgery is heavier because of the addition of blood-containing 
gauze and other [8]. Operative time and waste compared between 
endoscopic and open surgery, endoscopic surgery increases in the 
first three hours of surgery, but not much afterwards. Open surgery 
has an increase in all waste over time because of the blood-containing 

gauze and mechanical anastomosis devices and the plastic that 
wrapped them. Endoscopic surgeons use various devices, such as 
trocars and harmonics, at the beginning of the operation, and the 
amount of plastic wrapped in them increases at the beginning of 
the operation [9]. Although appendectomy is a short operative time 
procedure, the proportion of PW was significant. We use the single 
port method to perform an appendectomy. The single port method 
for appendectomy has become widely used [10-12]. Although it is 
a sophisticated operation, it uses more instruments and therefore 
more plastic packing them. Since the development and widespread 
practice of endoscopic surgery, there has been an increase in the 
number of disposables, and the plastic waste that packs them. Our 
hospital has been using semi-disposable products to reduce medical 
waste since 1991 when we began endoscopic surgery; however this 
study has made us realize that there is still room for improvement. 
While it is acceptable for various endoscopic surgical instruments 
to be disposable, one must consider whether or not the plastic that 
wraps them is necessary. We endoscopic surgeons try to demand that 
medical device companies reduce the amount of plastic wrapped in 
medical devices to keep the earth environment.
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Table 1: Average waste of each operation.
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Figure B:
 

 Figure C:      Figure D: 

Figure 2: It represents the operating time and waste weight of each case. 
Total waste (A), Infected waste (B), Ordinary waste (C), plastic waste (D) and 
plastic waste from endoscopic instrument (E).

https://pubmed.ncbi.nlm.nih.gov/25678662/
https://pubmed.ncbi.nlm.nih.gov/25678662/
https://pubmed.ncbi.nlm.nih.gov/25678662/
https://pubmed.ncbi.nlm.nih.gov/30205648/
https://pubmed.ncbi.nlm.nih.gov/30205648/


Saburo Kakizoe, et al., Clinics in Surgery - Gastroenterological Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2021 | Volume 6 | Article 30373

Environ Health. 2018;33(4):383-406.

3. Li WC, Tse HF, Fok L. Plastic waste in the marine environment: A review 
of sources, occurrence and effects. Sci Total Environ. 2016;566-567:333-49.

4. Al-Salem SM, Antelava A, Constantinou A, Manos G, Dutta A. A review 
on thermal and catalytic pyrolysis of Plastic Solid Waste (PSW). J Environ 
Manage. 2017;197:177-98.

5. Vecchio R, MacFayden BV, Palazzo F. History of laparoscopic surgery. 
Panminerva Med. 2000;42(1):87-90.

6. Périssat J, Collet D, Monguillon N. Advances in laparoscopic surgery. 
Digestion. 1998;59(5):606-18.

7. Edjabou ME, Martín-Fernández JA, Scheutz C, Astrup TF. Statistical 
analysis of solid waste composition data: Arithmetic mean, standard 
deviation and correlation coefficients. Waste Manag. 2017;69:13-23.

8. Yang SX, Sun ZQ, Zhou QB, Xu JZ, Chang Y, Xia KK, et al. Security 
and radical assessment in open, laparoscopic, robotic colorectal 
cancer surgery: A comparative study. Technol Cancer Res Treat. 
2018;17:1533033818794160.

9. Panesar SS, Salvilla SA, Patel B, Donaldson SL. Laparoscopic 
cholecystectomy: Device-related errors revealed through a national 
database. Expert Rev Med Devices. 2011;8(5):555-60.

10. Duza G, Davrieux CF, Palermo M, Khiangte E, Azfar M, Rizvi SAA, et al. 
Conventional laparoscopic appendectomy versus single-port laparoscopic 
appendectomy, a multicenter randomized control trial: A feasible and safe 
alternative to standard laparoscopy. J Laparoendosc Adv Surg Tech A. 
2019;29(12):1577-84.

11. Vellei S, Borri A. Single-incision versus three-port laparoscopic 
appendectomy: Short- and long-term outcomes. J Laparoendosc Adv Surg 
Tech A. 2017;27(8):804-11.

12. Xu AM, Huang L, Li TJ. Single-incision versus three-port laparoscopic 
appendectomy for acute appendicitis: Systematic review and meta-analysis 
of randomized controlled trials. Surg Endosc. 2015;29(4):822-43.

https://pubmed.ncbi.nlm.nih.gov/30205648/
https://www.sciencedirect.com/science/article/abs/pii/S0048969716310154
https://www.sciencedirect.com/science/article/abs/pii/S0048969716310154
https://www.sciencedirect.com/science/article/pii/S0301479717302992
https://www.sciencedirect.com/science/article/pii/S0301479717302992
https://www.sciencedirect.com/science/article/pii/S0301479717302992
https://pubmed.ncbi.nlm.nih.gov/11019611/
https://pubmed.ncbi.nlm.nih.gov/11019611/
https://www.karger.com/Article/Abstract/7535
https://www.karger.com/Article/Abstract/7535
https://pubmed.ncbi.nlm.nih.gov/28882426/
https://pubmed.ncbi.nlm.nih.gov/28882426/
https://pubmed.ncbi.nlm.nih.gov/28882426/
https://pubmed.ncbi.nlm.nih.gov/30198395/
https://pubmed.ncbi.nlm.nih.gov/30198395/
https://pubmed.ncbi.nlm.nih.gov/30198395/
https://pubmed.ncbi.nlm.nih.gov/30198395/
https://pubmed.ncbi.nlm.nih.gov/22026620/
https://pubmed.ncbi.nlm.nih.gov/22026620/
https://pubmed.ncbi.nlm.nih.gov/22026620/
https://pubmed.ncbi.nlm.nih.gov/31613689/
https://pubmed.ncbi.nlm.nih.gov/31613689/
https://pubmed.ncbi.nlm.nih.gov/31613689/
https://pubmed.ncbi.nlm.nih.gov/31613689/
https://pubmed.ncbi.nlm.nih.gov/31613689/
https://pubmed.ncbi.nlm.nih.gov/28402744/
https://pubmed.ncbi.nlm.nih.gov/28402744/
https://pubmed.ncbi.nlm.nih.gov/28402744/
https://pubmed.ncbi.nlm.nih.gov/25106718/
https://pubmed.ncbi.nlm.nih.gov/25106718/
https://pubmed.ncbi.nlm.nih.gov/25106718/

	Title
	Abstract
	Introduction
	Methods
	Results
	Discussion
	References
	Table 1
	Figure 1
	Figure 2

